SPECI FI CATI ON Production net hod of polycarbonate resin Techni cal

Fi el d [0001] The present invention relates to a production

nmet hod of a pol ycarbonate resin. Mre particularly, it relates to a
conti nuous production nmethod of a polycarbonate. resin. Background
Art (0002] Conventionally, an interface nethod of directly
reacti ng bi sphenols and carbonyl chloride, and a nelt nethod of

pol ycondensati on reacti ng bi sphenols and a carbonic diester by an
ester exchange reaction are knownsesceErqwardoat i on nmet hod of an
aromati c pol ycarbonate resin. Above all, the nelt nethod by an ester
exchange reduridoethas méehat\enpagechhiadbnare areaiat i ¢ pol ycar bonat e
resin can inexpensively be produced as conpared with the interface
met hod. [ 00@8chnical ldrel t nmet hod conducts a pol ycondensati on
reaction at high tenperature under high vacuum and therefore, a
polycarbonaﬂéogééin formed is liable to color. For this reason, a
production nethod of using a stainless steel-nmade reactor washed with
a liquid containi hge air eFBrFating ehdrpxyekaiRsoled & sredpetien methad
met hod of preventi %.su h a coloration of a resin (see Patent
Document 1) ° Fdﬁt?égrﬁﬁr OnateerReE" whellerd BRFEFCWkAIINI nd ta Frdates

to a continuous production method of a polycarbonate: resin.
Background Art
(00021

Conventionally, an interface method of directly
reacting bisphenols and carbonyl chloride, and a melt
method of polycondensation reacting bisphencls 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 cpntaining 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



pol ymeri zation reaction, a nolten reactant is withdrawn, a resin
remained in a reaction tank or the like is dissolved and washed with
a washing |iquid containing a nonohydroxy conpound, a carbonic
diester and the Iike within 24 hours, and the inside of an apparatus
is held under an inert gas atnosphere is reported (see Patent
Docunment 2). [0004] [Patent Docunent 1] JP-A-6-056984 [ Patent
Docunment 2] JP- A-2004-197004 Discl osure of the Invention Probl ens
that the | rvdimesazhsien Suiadonp0espolten reprtans \ivaywiwmaemana
aromati c polycarbonate resin is continuously produced using a
product i on &5y §?E§l&%¢m¥f} sal Agastaenl taRtatortdhec dhkect e ddissoddedes,
a net hod of -start|B pol¥ner|zat|on reaction includes a

(i

so-cal | ed HBEREHashg ""1th a waghing Ligwid SCRERINANGH? t BOPGYALCENt i s
| trod d t t |
ey byt ur EPeRRYS R ot SAR58EE P %ﬁe#&ﬁ’cﬁowé BIN 24 SOMESr are
dual | t t th
Pemperat ur S ondTHogratts 8t 2 FEAENR, HorBiEr FA G A ket e

started. atmosphere is reported (see Patent Document 2)}.

[0004]

[Patent Document 1} JP-A-6-056984

[Patent Document 2} JP-A-2004-1970604
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,
tempgrature rising and pressure reduction operations in a
reactor are gradually conducted, and after reaching the
predetermined inner temperature and degree of wvacuum, 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. A&s a result, crystallized



However, the batch start requires tinme until the inner tenperature
and degree of vacuumin each reactor reach the predeterm ned val ues.
Therefore, residence tine is spent nore than necessary. As a result,
crystallized foreign matters and foreign matters such as gel and
scorch are generated in an aromati c pol ycarbonate resin obtained,
resulting in further cause of coloration. [0006] VWere a nelt
pol yneri zation reaction was stopped and a nolten reactant is

wi t hdrawn, fwhrerdganmepeeas i ol diorwighdmabt egs thehmakt gal r &adtsadrdhr om
a purge valve provided at the respective bottomof plural reactors is
conduct ed, ddeggieteratedviiran sfanatdd vnlycagaretporesbn oftainsarge
val ve of each reactor, and there is the problemthat this gives rise
to the cause@sefltisgelgnieihesr saggehofscekwrddionn t he next

producti on. To wash the inside of a reactor with a washing
liquid cont%Wﬁﬁﬂg phenol, carbonic diester and the like after i
st oppi ng the nel ol ynerizatiqn reaction and w,thdraw ng the nolten!
reactant, a Iargéhgﬁ%u%tm%ﬁt[ﬂ? IF§a¥%QRH§%ﬁftlFGOU?f stoppedrad

t invention has b de to.sol h,problens in a
br oduct i on TrePROGZOF TEoGORYCarbondiE PESTH. UnEn sfhapPPEsElon offect

of L DU eSARhobBUERL | Ofhd S 40 0V1AS A RE0UREL) O MEURANL Ol oe

pol ycarbonate resin showi ng 1ess coloration and co

crystal i zedof9a849R tMBlHee % S hoke iR tBR 18 H19¥ER a%a8ebrsMRaNS
for Sol ving the Problens

conducted, liguid 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 ceontaining 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 1s, an object of the present invention is to
provide a production method of a polycarbonate resin
showing less c¢oloration and containing reduced
crystallized foreign matters and foreign matters such as
gel.

Means for Solving the Problems

{0008]



[ 0008] According to the present invention, there is

provi ded a production nmethod of a pol ycarbonate resin which is a

nmet hod of continuously produci ng a polycarbonate resin by an ester
exchange reaction using a di hydroxy conpound and a carboni c diester
as raw materials, and is characterized in that before using a reactor
in which the ester exchange reaction is conducted, inner tenperature
and degree of vacuum of the reactor are set to the predeterm ned

val ues at which PREEIIRG ekehahbe r BABEPRHR | dNEIMRred thexe afitser
the inner tenperature and degree of vacuum of the reactor reach in a

range of frfViSest o + FHOGRCE ARN pIEFBOEr nfhed VEP LR TDPRAL Rat BHS1A s
[ i A th 1 1 t.th 1 h ti

The di hydr 0% Bonpeind Tised58od catbonAtEbRIPRELY anbRaEer ™ o s

pr ef er abl y {gglty%ta?ggﬁége d}.'Qg:ﬂ{ moa?]n?r%)s%%r%d exkgggaL re%c%iog‘llre)é}f&&gi &n

according t He present " rnve ere 1s provide

t hod of . b j i LS: ti
met hod o adl%d%%Q&bgﬁlg}%@m{c?Séﬂ& whighpbg: @ dBided qf cop %%1%,

produci ng a yca e resin by an ester exchange reac et ween

a di hydr oxyafipMROUBHa 88k & iGRIPOMN Cri €Shefor@nisisy Chandgkepk28d in
that before stopping the ester exchange reaction, a pol ycarbonate

resin havi nghighvi sie@Sielsy eaVes2gta ecsd@iome g8t dddhcebdf r amnke, 000
to 20,000 is continuously produced for a prescribed period of tine.
The di hydr oepmpeeaponadams ddigraeawinabenuml o aeoreattor Sapy efedr abl y
an aromati c di hydroxy conpound, and after stopping the ester exchange
reaction, dheeapredeterninesh wvhéuest et ewbhahgetheeaetien isxdwndect ed
is preferably washed with a nolten m xture of an aromatic di hydr.oxy
conpound adde&tdarbdhi eonfussiegh. and aftey e dppes, tapperatsispprdy

t he ester exchange _reaction tEgEreactor in which an ester exchange

reaction i S95RGuCEedaFY B B eFABI VR He P %A 1 ol T88WeNiot dreMof

an aromati ¢ Ji hydrexy eogpgu carbonic diester. and
subsequentl§§%é§§h§§émf%hq§% g?%ﬁ%ﬁ%%@#ﬁ%ﬁoﬁ?&ngy E%Ww%ﬁﬁﬁflals are

this case, hehorgqvashi R el NRLEASE Oy asPRLE eNHLACKRADE ISichange

i
preferably discharged fromthe reactor
reaction.

The dihydroxy compound used as a component of the
raw materials is preferably an aromatic dihydroxy éompound.
[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 wviscosity average
molecular weight (Mv) of from 10,000 to 20,000 is
continuously produced for a prescribed perioed of time.

The dihydroxy compound as the raw material component



[ 0010] According to the present invention, there is further
provi ded a production nmethod of an aromatic pol ycarbonate resin which
is a nmethod of continuously producing an aromatic pol ycarbonate resin
by an ester exchange reaction using an aronatic di hydroxy conpound
and a carbonic diester as raw materials, and is characterized in that
before stopping the ester exchange reaction, an aromatic

pol ycarbonate resin having a viscosity average nol ecul ar wei ght (M)
of from 10,iG00ptefe2BHIF0 ars &womia rivo udd hydureagdu cashpoonda  pnels criitised
period of time; after stopping the ester exchange reaction, a reactor
in which tEopptieg skehgngerr eachange | seedhiduot ed Te2ai@shdd wititsha
nolten m xture of the aromatic di hydroxy conpound and the carbonic

di ester; béfer el ne¥changhgrenet tan ef sexcamghgéedr déct Pt enardy

i nner tenperature and degree of vacuum of the reactor are set to the
predet er m EENGEl Ut AW SPh MBSt eXEh&Rge FEREECorfHsydroRy
conducted; and after the inner .tenperature and degree of vacuum of
the react or°FBRERY| A4 § fAFEO8:Ct FORFES t o +5% of the predet er m ned

values, the raw paterials are lied to.the reactor. to start the
ester exchange rggﬁ i%ﬁﬁofﬁdvaﬁﬁgg OP%Pﬁgl?%ve%?gonef%ﬁﬁJJ?XChange

Accor di ngt e, pradught op SELliod o, ol ycachapaLechesid Madiien

pr ese_nt_ i nventi on, a p0| yca_r onat e r_GSI n oW ng ess C I oration and
cont ai ni ng irs_e%ﬁachéarSf;@nger%@afonewggné@tﬁ%rrﬁ a9Rd1£ o8 ah O v 8T s

such as gel is obtained. Brief Description of the Draw ng G0012]

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.
{06101

Bceording to the present invention, there is further
provided a production method of an aromatic polycarbonate
resin which 1s 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 mclecular
weight (Mv) of from 10,000 to 20,000 is continuocusly
produced for a prescribed pericd of time; after stopping
the ester exchange reacticn, 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



[Fig. 1] Fig. 1 is a view show ng one exanple of a production
apparatus of an aromatic pol ycarbonate. Description of Reference
Nuneral s and Signs [00131 | a- 1D phenyl carbonate supply port |Ib ...

Bi sphenol A supply port 2a ... Raw naterial mxing tank 3a ... Anchor
type stirring blade 4a ... Raw material supply punp 5a ... Catalyst
supply port 6a ... First vertical stirring reactor

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

(0011}

According to the 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

i6012]

[Fig. 1] Fig. 1 is a view showing one example of a
production apparatus of an aromatic polycarbonate.

Description of Reference Numerals and Signs

[0013]

la-1 ... Diphenyl carbonate supply port
1t ... Bisphencl 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 6¢ ... Third verti cal

stirring reactor 6d ... Fourth vertical stirring reactor 7a, 7b, 7c
... MAXBLEND bl ade 7d ... Helical ribbon blade 8a, 8b, Sc, 8d, Be ...
Distillation pipe 9a ... Fifth horizontal stirring reactor
l0aStirring bl ade 81la, 81b, 81c, 81d, 8le ... Condenser 82a, 82b,
82c, 82d, 82e ... Pressure reducing device Best Myde for Carrying Qut

the I nvention _ o
. Second vertical stirring reactor

6c ... Third vertical stirring reactor
éd ... Fourth vertical stirring reactor
1a, 7b, T7c¢ ... MAXBLEND blade

7d ... Helical ribbon blade

Ba, 8b, B8c, 8d, 8e ... Distillation pipe
%9a ... Fifth horizontal stirring reactor
10a ... Stirring blade

8la, 81b, 81lc, 8ld, 8le ... Condenser
82a, 82b, 82c, 82d, B82e ... 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



[ 0014] The best node for carrying out the invention
(hereinafter, the enbodinent of the invention) is described in detai
bel ow. The present invention is not limted to the follow ng

enbodi ments, and can carry out with various nodifications within a
scope of its gist. Further, the draw ngs used are to explain the
present enbodi nent, and do not show the actual size. [0015]

(Pol ycar bonat e) A pol ycarbonate used in the present enbodi nent
i s produceddhycandessarierchaaiprd r @act on beteweerexchdinggdr oggction
conpound and a carbonic diester. The di hydroxy conpound

pref er abl y hei¢IegBes@an 3T S MARCHYy SOmpBIed. aTRe PpoFgtheishat e
preferably includes an aromatic pol ycarbonate produced by a nelt

pol ycondensHtS3§fhased on an ester exchange reaction between an

ot oduci ng an’ ar oRBETRa) JearBOaEe By B HARHS! POLERRRAITRE ool 1
ol Yoontenagh g SREL, Pt Y LAY CAPUS. A 2
exchange catalhyst abmelioREOLES i Hy485C EORIDR OWndl 991634 rbonic
diester as raw materials in the presence of an ester
exchange catalyst (melt process) is described below.
[0016]
(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)

(XD (Y)q

[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-,

-3-, -CO- or -S0;-. X and Y represent a halogen atom or a



(Aromati c di hydroxy conpound) The aromati c di hydroxy conpound
used in the present enbodi nent includes a conpound represented by the
follow ng general formula (1). [0017] [Chem 1] GCeneral Fornula (1)
HOy A--(1)-CH ( X )p [0018] In the general formula (1), A
represents a single bond, a straight-chain, branched or cyclic

di val ent hydrocarbon group having from1 to 10 carbon atons whi ch may
be substituted, or a divalent group represented by -0-, -S, -CO or
-S2-. X antYdrocapbeBedrodp hbddheh At lortoa 6 carbon atoms. p and

g are an integer of 0 or 1. X and Y, and p and g 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—hydroxyphenyi)propane, "2,2-bis (4-hydroxy-3-
methylphenyl)propane, 2,2-bis{4-hydroxy-3-t-butylphenyl)-
propane, 2;2—bis{4-hydroxy~3,5—dimethylpheny1)propane,
2,2-bis (4-hydroxy-3, 5-dibromophenyl)} propane, 4,4-bis (4~
hydroxyphenyl)heptane and 1,1-bis(4-hydroxyphenyl)~
cyclohexane; biphenols such as 4,4'-dihydroxybiphenyl and
3,37,5,5 ~tetramethyl~4, 4’ -dihydroxybiphenyl; bis(4;
hydroxyphenyl)sulfone, bis(4-hydroxyphenyl)sulfide, bis(4-
hydroxyphenyl)ether, and bis(4-hydroxyphenyl) ketone.

Of those, Z2Z,2-bis(4-hydroxyphenyl)propane (bisphenol
A, hereinafter sometimes abbreviated as BPA) is preferable,
Those aromatic dihydroxy compounds can be 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. 21

General Formula (2)



hydr ocar bon group having from1l to 6 carbon atons. p and q are an
integer of 0 or 1. X and Y, and p and q nay be the sane or different,
respectively. [0019] Specific exanples of the aromatic

di hydr oxy conpound incl ude bi sphenols such as

bi s(4- hydr oxydi phenyl ) net hane, 2, 2-bi s(4-hydroxyphenyl) propane,

2, 2- bi s(4- hydroxy-3- nethyl phenyl ) propane,

2, 2-bi s(4- hydroxy-3-t-butyl phenyl) -

pr opane, 2, 2- bi s(4- hydroxy- 3, 5-di et hyl phenyl ) pr opane,

2, 2- bi s(4- hydr oxy- 3, 5-di bronophenyl ) propane, 4, 4- bi s(4-

hydr oxyphenyl ) hept ane and 1, 1-bi s(4-hydroxyphenyl)- cycl ohexane;

bi phenol s such as 4, 4" - dihydroxyhiphenyl and

3,3",5,5 -tetranmet hyl-4, 4' - diQydr oxybi phenyl ; bis(4-
hydroxyphenyl)sulfone b|s(4 ydroxyphenyl)sulflde -bi s(4-

hydr oxyphenyl ) et her, and g-h oxyphenyl ) ket one. O those,
2, 2-bi s(4- hydroxyph opa nol A, hereinafter sonetines
abbr evi at ed as BPA) is preferable Those aromat i ¢ di hydroxy conpounds
can he useg gdbope or as mxtures of two or nore thereof. [0020]
(Carbonic diester) The carbonic diester used in the present

enbodi ment i ncl uges aneongeHada 1 epegsRiLd by thegﬁolkéygégéd%%ne%m
formula (2) .

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.

[0023]

Specific examples of the carbonic diester include
diphenyl carbonate; a substituted diphenyl carbonate such
as ditelyl 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

10



[0021] [Chem 2] General Formula (2) O A -0 [0022] In the
general formula (2), A represents a straight-chain, branched or
cyclic nonoval ent hydrocarbon group having from1 to 10 carbon atons
whi ch may be substituted. Two A's may be the sanme or different.
Exanpl es of the substituent on A include a hal ogen atom an al kyl
group having from1l to 10 carbon atons, an al koxy group having from1
to 10 carbon atons, a phenyl group, a phenoxy group, a vinyl group, a
cyano gr ougfignogs@éraghorplianceniiolyr dupaBeinthi et PR RIRPIYDIE31

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.

[G025]

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 cof a carbonic diester in a resin increases,
and this may result in the cause of odor at the time of

processing and forming a2 meclded product, which is not

11



Speci fic exanpl es of the carbonic diester include di phenyl carbonate;
a substituted di phenyl carbonate such as ditolyl carbonate; and a

di al kyl carbonate such as di nethyl carbonate, diethyl carbonate and
di -t-butyl carbonate. O those, diphenyl carbonate
(hereinafter sonetimes abbreviated as DPC) and a substituted di phenyl
carbonate are preferable. Those carbonic diesters can be used al one
or as mixtures of two or nore thereof. [0024] The carbonic diester
may be replZeédarb§ddi carboxylic acid or dicarboxylic ester in an
anount of preferably 50 nol % or |ess, and nore preferably 30 nol % or
| ess. }representative di carboxylic acid or dicarboxylic

ester includes terephthalic acid,. isophthalic acid, diphenyl
terephthalggéﬁﬁﬁdeﬂﬁﬁﬂgﬁquté gfithal ate. Wien the carbonic diester is
repl aced by such,a dicarboxyli,c acid o i carboxylic ester, a

o SRR sl 058 it e kb cEhe' pfbsent

pplyester_carbon% iSO _ _ (

O o o) B ey SRR RN 08 et

excess to LheArRERbbRath MK QXY LYMOWWhange method, and is not
particularly limited. In general, examples of the
.catalyst include basic compounds such as an alkali metal
compéund, 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 1is 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"° to 1x10™! mol, and preferably from
1x1077 to 1x107? 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 organocarkoxylic acids. Examples of

the alkali metal include 1lithium, sodium, potassium,

rubidium and cesium.

12



Specifically, the carbonic diester is used in a nolar ratio of
generally from1.01 to 1.30, and preferably from1.02 to 1.20, to the
aromati ¢ di hydroxy conpound. Were the nolar ratio i s excessively
small, term nal OH group of the aromatic pol ycarbonate obtai ned
increases, and there is the tendency that thermal stability of a
resin deteriorates. On the other hand, where the nolar ratio is
excessively large, reaction rate of the ester exchange reaction

| oners, and ther 6fi shoke tadkdéncynetthat cionpbandsf f acekbite poRfo@sd an
aromati c. pol ycarbonate having the desired nol ecul ar wei ght.
Addi ti onal 135 mrasifduablanoumd ofcesivar boarbouli st ercasiua r Bgiinogen
increases, and this may result in the cause of odor at the tine of
processi ng @¥PoNSERi ARd acediweysiregdde, anhi pdrtiswerlyppekEerale.

[ 0026] (Ester .exchange catal yst) The ester exchange cat al yst
used in thécwggéent enbodi ment includes catal ysts generally used in

produci ng a pol ygarbopnate by an este xchange thod, and is not
particularly Ii mEF%IHPﬂF% g%’%er e 188 of3rhB cERLRY st CPRIUTME

basic co n_alkali.nmetal conpound, an al kaline_ earth

nefgl cogggﬁﬁgﬁdgu%ggggaﬁﬁ?oﬁEgﬁ%b%%n%?rgpgﬁ%ﬁ pﬂggﬁﬁﬁngu%ﬁﬁbdﬁhd,
basi i : d i d. th

ostor exonanor ST AOND A oo ANHARLOED 21RIBERD legrtn meredblor iy

desirabl e. sEhegec@shekaexshanges ahed M SiiFRY NEoHS e, ARG A%y
m xtures of two or nore thereof. The ester exchange catalyst is

used in a aggroocirigenerial | ycidom 1ximP14é9 dx1Ght ikalard earth
preferably froml|x10-7 to | x10-2 nol, per nole of the aromatic

di hydr oxy oefpdubdclid®dlcium, sThenialkalandrbbalweonpound incl udes
i norgani c al kali netal conpounds such as hydroxi des, carbonates and
hydr ogen cdPBéfate compounds of alkali nmetals; and organic al kal

metal conpounds such as salts of alkali nmetals with al cohols, phenols
or organocar boxyFFERIEYs O TExBipI SR t ReTaP kLomBeeng ipelvdre 2

lithium S%ghfg% Bgiéfsgugktgggiﬂ%ugéfgﬁ gefiéggum 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
beron, tetrabutyl boron, trimethylethyl oron,
trimethylbenzyl boron, trimethylphenyl boron, triethyl-
methyl boron, triethylbenzyl boron, triethylphenyl boron,
tributylbeniyl boron, tributylphenyl boron, tetraphenyl
boron, benzyltriphenyl boxron, 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-butyl-

phosphine, triphenylphosphine and tributylphosphine; and

13



O those alkali netal compounds, a cesium conpound is preferable, and
cesi um car bonat e, cesi um hydrogen carbonate and cesi um hydroxi de are
particularly preferable. [0028] Exanpl es of the alkaline earth
nmet al compound i nclude inorganic alkaline earth nmetal conpounds such
as hydroxi des or carbonates of alkaline earth netals; and salts of

al kaline earth netals with al cohols, phenols and organocarboxylic
acids. Exanples of the al kaline earth nmetal include calcium
strontium Usdradn Phogplnium saltgydapiead dirathéhpasi eoterunds.
conpound inﬁkﬂﬂﬁ a sodiumsalt, a potassiumsalt, a lithiumsalt, a
cal cium sal t’, magnesium salt, a bariumsalt and a strontium salt of

a boron conpound es of .the boron conpound incl ude tetrapethyl
bor on, tetraethypxgéggg t% réé?op ?5Hor SATCPAPaptRBACYRGY onitclude

i met hy| | Yy | b . trinethyl | bor on,
L1 ot by metrapSE AR akh ORIy | Doy A L RS SRR AT
tributyl bengroRoREN, tﬁéﬂ?&ﬁ%bgpggﬁﬁo@ 19”1h&9£5§§§$ﬁy|tggﬁﬁgh?yl—

benzyl tri phényl boron, nethylt henyl boron~an yl trirphenyl

boron. [003@monium BxamYx8e0f t@@ir&%y@_e@ﬂ?@ﬁ%ﬁ@nPO”H?&P&icﬂﬁl ude
trival ent phosphorus conpounds such as triethyl phosphi ne,

tri-n- propyrihesphibenzyYdiopuepylyakesphé Ne: r indchHylbuby | DhashhiRe,
tri phenyl phosphi ne and tri butyl phosphi ne; and quaternary phosphoni um
sal ts deri vdrbrode: hoseiebhpburids/1an@08ilm  hydrokkadwnpl esrbét e
basi ¢ ammoni um conpound i ncl ude .

t et r anet hy PERFEH IR HI G XA oxddeae t iy b Bypiianylammonium hydroxide,

tributylbenzylammonium hydroxide, tributylphenylammonium

hydroxide, tetraphenylammcnium hydroxide, benzyltriphenyl-
ammonium hydroxide, methyltriphenylammonium hydroxide and
butyltriphenylammonium hydroxide.

[0032]

Examples of the amine compound include 4-amino-
pyridine, 2-aminopyridine, N,N-dimethyl-4-aminopyridine,
4-diethylaminopyridine, 2-hydroxypyridine, 2-methoxy-
pyridine, 4-methoxypyridine, 2-dimethylaminoimidazole, 2-
methoxyimidazole, imidazdle, Zwmércaptoimidazole, 2-
methylimidazole and aminoquinoline.

[0033]
(Production method of aromatic polycarbonate)

A production methed 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

14



hydr oxi de, tetrapropyl ammoni um hydroxi de, tetrabutyl anmoni um

hydr oxi de, trinethyl et hyl anmoni um hydroxi de, trinmethyl benzyl anmoni um
hydr oxi de, trimethyl phenyl anmoni um hydr oxi de, triethyl met hyl anmoni um
hydr oxi de, triethyl benzyl anmoni um hydr oxi de, triethyl phenyl ammoni um
hydr oxi de, tributyl benzyl anmoni um hydr oxi de, tri butyl phenyl ammoni um
hydr oxi de, tetraphenyl ammoni um hydr oxi de, benzyltri phenyl amoni um
hydr oxi de, nethyl tri phenyl anmoni um hydr oxi de and

but yl t ri ph&FearAdAI UFRHy dedeirdel [PoBpayation stexhnphéssvbiedeingi ne
compound i n%l ude 4-am nfﬁ) yridine, 2-am nopyrijdine ) .

N, N- di met hy°2eafPRBRY? gitrfé,a At iyRER RObYFHleRsation reaction

2- hydr oxypyr.i di.ne, 2-net hoxggyri di ne, 4-net hoxglqpyri di ng,

2-di met hyl afi ndii BRIBTES 20T nétthoXkSF9h d836ra9e nfgaghiqn catalyst

2- mer capt oi m.dazol 2- hyl i mi_dazol e and _am nogui nal i ne. [0033
(Product i oﬁ%&g?hod%of alflgfrr{ﬁ Pi(c pc?l%f}%gr borat &) gﬂl% r odﬁ%‘%?t&rg
met hod of i | \C ate 4 i.hed l, owy. T.
producti onQEPQgg%%ﬁ%ﬁc&pﬁﬁr'bo% ed?ezacci%% ué\{%:tgggy mﬁl e[%%‘larig.'nn a

mol ten m Xigr e 30f LARCRk OHBT | fedidlydr axy &Qﬁﬁﬂﬁeﬁsanﬂe@hg@f bag £
di ester conpound as raw materials (raw material preparation st epe)

and subj ectbigihdobeh CNMROWRASHLE s AuLhdd ARDQ RONYEANIEESALL Y,
reaction in the presence of an ester exchange reaction catal yst under

a nol ten sThte wsaogoys uraded eamdngursi sgpolay c@idensatyonost epdrt idag.
reaction nethod may be any of a batchw se nethod, a continuous

met hod, andeactondi td orthef subseqhente atet Hedsand cascohtihumusal

nmet hod. The reactors used conprise a plurality of vertical reactors
and the suBSafteht at P edtNedRd hokhooht £1°3FEQES orarq nagsaeged , itthose

reactors are_arranged . .in series, and treatpent is conducted

cont i nuousfPyr+&s- aqqcp,&frtegimteﬁg bl 9%%‘51 £rBRIBERRS ¥ he reaction is
st opped, and a f VSJ j i.opn. remving unreacted, raw .
materials and r Zéa%%lrgntg% rogl é@tné%%ﬁgglérrgl ts\eéﬁpr' ea@?%ntr?agté?’ép 5

adding a Neabosddbidic & el 8rCaseorgeNt s At o8 SeABl: A0dutitddde. a
step of formng the aromati ¢ pol ycarbonate 1 nto pellets having a
given partighe mageriAnd Qirher SRR oHRY baPPreRidas el i bey adgpd.en
reactant, a step of adding a heat stabilizer, a release
agent, -a colorant and the 1like, a step of forming the
aromatic polycarbonate into pellets having a given
particle siée, and other steps may appropriately be added.
Each step of the production method 1is 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
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Each step of the production nethod is described bel ow. [0034] (Raw
mat eri al preparation step) An aromatic di hydroxy conpound and
a carbonic diester used as raw nmaterials of an aromatic pol ycarbonate
are generally prepared as a nolten m xture of raw materials using a
bat chwi se, sem batchw se or continuous stirring tank type apparatus
in an atnosphere of an inert gas such as nitrogen or argon. For
exanmple, in the case of using bisphenol A as the aromatjc di hydroxy
conpound af@SdiSHRENIS CAtBEARPe C&s EHBNcar BRI BXdNR R rerin tdpedadur e
of melt mxing i.s selected froma rapge of general from20 to 180C,
and pr ef er &5 Sﬁn@metllz'? do16dc. as £he B o Féccaééydb‘?’ﬂbo??q‘%‘?@%f
the aromati_c di hydr,oxy .conmpound and the carbonic_diester are adjusted
such t hat taﬁlg ca% }Fﬁr}éyldi e taé[lgopgg%xceasss, 558 ar%arftﬂnd& eddﬁfl%hélf'hat

(ne carongdbestets | et MO of EBRLALLY, i § ok e
di hydroxy gemmesntly (2835120 Podyqapaensahlon 8EEPIbly from 125 to
160°C.

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 carbenic diester is a proportion of generally from
1.01 to 1.30 mol, and preferably from 1.02 to 1.20 mel,
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 320°C, pressure is in a range
of from normal pressures to 0.01 Torr {1.33 Pa), and an
average residence time 1s in a2 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
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Pol ycondensati on by an ester exchange reaction between the aromatic
di hydr oxy conmpound and the carbonic diester is continuously conducted
by a nmulti-stage step of generally 2 stages or nore, and preferably
from3 to 7 stages. Specific reaction conditions are that tenperature
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 arange of from5 tqQ 150 m nutes. I'n each reactor of
a multi-stFEEE PhriHes fﬂoawcf’&ﬁﬁ@?%ﬂﬁ% FFdctuPphetuttfiigle défeee
of vacuum afe .set stepw se w.thin.the aboye reaction conditions_in
order to fusrff%teer%'ef f@ct%sveqﬁ?ftﬁirfgr]iﬁr 38 SRENGP By -S5FBEGEEENT S BR LAY

progress of, he, folyicongensatian J.gact iancoutside Lhe system 1t is

preferable to 'set to a tenperature as |ow as pos

time as ShqilevastPoastll ot LV eRt gﬁéf#ﬂ%g}gg? o8 amal 1 X sygh as

hue of the ‘aromatic pol ycarbonat e obtal ned.

pol ycondensaidn@r 18t 8B1{/6a IoRHIG btRY n@gul ti-stage step, generally a
plurality of reactors including a vertical stirring reactor are

provi ded, t[fo@3&ly i ncreasing an average nol ecul ar wei ght of a

pol ycarbonate resin. The reactors provided are generally 3 to 6, and
preferably 4 to Bhere the Ppcdiygloesieobatbenr eaeporisusethduatkddea a
stirring tank type reactor, a thin filmreactor, a centrifugal thin
fil m evaportliiténsEaget often, sugereeailaneial plypeliwin- ofr emekoeads ng
reactor, a twn-screw horizontal stirring reactor, a wet wall type
reactor, a‘P&ttEraFedpl ¥EELEGRE r eBEE BN LGRSOy MBFRz e DML ded,
freely dro and_a mﬁre-equipp%gﬁgerforated | ate type reactor

whi ch” pol y IF?%E% WhiFEETEihi 7 alPSRg2ERe WISCHURdo3¥pight of a
roactor | nETaN6 o bR B e Bl Sde, " BadHTS BERae Ty PERaPEr  BratE L LR
anchor bIa@etoasfuggggggéﬁgfyyqy(qa@gfggtured by Shi nko Pantek Co.,
Ltd.), a sanneler blade (manufactured by M tsubishi Heavy |ndustries,
Ltd.), a MAXBLENEx&h@pkies (drantfeactutedr bys &M diiieHea%¥irring tank
type reactor, a thin film reactor, a centrifugal thin film
evaporation reactoxr, 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
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I ndustries, Ltd.), a helical ribbon blade, and a lattice-type

tw sting blade (manufactured by Htachi, Ltd.). [0038]

Furthernore, the horizontal stirring reactor neans a reactor that an
axis of revolution of a stirring blade is horizontal (horizontal
direction). Exanples 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
( manuf act ur UE§I&FFSUBF§hI He a5l 1eriustiihes blegey | apfyal aattice-

factured by tacl e- shaped
bl ade Zﬁd“r%&u R R e

[ 0039] Ee ester exchange catal yst used in pol ycondensation be
t he aronatlc I"hydroxy conpound and the carbonic diester compound is

general |y previ Oﬂéiﬁfhﬁn%’féje‘%hﬁshgglégf{?ﬁ’i’s?éﬂlﬂtn @eﬁ%ge@éé At i.on

of the catal yst aqueous solution iI's not cularl

adj usted t aeartept tpaal aﬁ%ﬁ?@%@tfé’&bla&%%hd'o'ﬁg at Qt§9£ﬁmfy ! Mé{ &flé
catalyst in water. Qther solvent such as acetone, alco uene or

phenol canhbeisehegl ed (horPiaalof d¥de@tion) . BX SRerdd esopf el er
used for dissolution of the catalyst are not particularly limted so
| ong as ki sdiandngobtadé rahi ohe ofioriguntali exicenhgi nedcase LOARIANT .
In general, distilled water, deionized water and the |like are
preferablysmgééle SP@@HOthpﬁédgctﬂ@deapﬁanatus$ a discOngpexamypl & of
the production method of an aromatic pol ycarbonate to which the
present ~ enB8EFRBNEYPE/ affd d¥a-$hafEcisticaing géadesbsuchelasw Hdsed

on the E”aEkHQ 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
between the aromatic dihydroxy compound and the carbonic
diester compound is generally previocusly provided as an
aqueous solution. Concentration of the catalyst agqueous
solution is not particularly limited, and adjusted to an
optional concentration according to solubility of a
catalyst in water. Other solwent 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.
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Fig. 1 is a view showi ng one exanple of a production apparatus of an
aromati c pol ycarbonate. In the production apparatus shown in Fig. 1,
an aromati c pol ycarbonate is produced through a raw nateri al
preparation step which prepares an aromati c di hydroxy conpound and a
carbonic diester as raw materials, and a pol ycondensati on step which
conducts a pol ycondensation reaction of those raw materials in a
nolten state using plural reactors. Subsequently, the reaction
is stopped,“ﬁﬁ@lpellets of the aromatic polycarbonate are forned

t hrough a step of devolatilization renoving unreacted raw materials
and reactio&m%§p5Fbaﬁc?Ep?¥FEP$blten reactant (not shown), a step of

ddi heat stabili I t.,. I t dthe ljk
socing 2 et oLobllbg8hn) 8 L AR08y R RLSEANL oD LDS.ALKS

| 1 ets havyj i ti gl i . 41] . A
e Lot g e P e St CORLCAROURbol Ao g 2

suppl yi ng tihe spaws FREST 1 ¢l o dUaRRMEH 1 O %M&%‘ﬁ”%@sﬁké@{‘n lep are
provided in the raw naterial preparation step. An anchor type
stirring bl ade 3gigs Proyies du shdeihaeRBl &d 14T BRI pk-8AKc£fon
Further, to the raw material m xing tank 2a, DEC as the carbonic

di ester isapppphied ofH annotdrertist alod vEaoborafPC Supphy pesuteidn
and BPA as the aromatic di hydroxy conpound is supplied in a powder
stat e froma@pEPAtgsipghypwporitn |Big.antl BPA eRsometiedpohyearioitatre DRC.
[ 0042] A first vertical stirring reactor 6a, a second vertical
stirring r ®XeEBFedb thaoughr B vERY At estpdr inkpnegatior 6dedndvhaich
fourth vertical stirring{reacior d which are connected in series,

6
and a fiftRABAFZONEA SETT3Tiy FeRiiTi=0aceBhned e flo & hearbonic
subsequent of _the_fourth vertical stirring reactor . 6d in series
are provi dggglgggf hé Dol Flontieneariisn st%p. EMAB’@EW B2§&d %%, SHAP and
7Cc are proyi i i rst i ELE or. .6 e ond
verti cal s&????nggﬁgggfgr aGbP%%cf}dt%htsafg?%ﬁvgrgtalkggﬁﬁstolfr rq']hr?ésgr elzagqtcor

6¢c, respecib¥elyald feld ed)lteinbBest bl adey G1isapr o¥hdeskd n the fourth
vertical stirring reactor 6d. Furthernore, a stirring blade 10a is

provi ded in the Sudddydrortilzontidle stdaoting rieacstsprdal, [{HM3Pellets
Distillation pipes 8a, 8b, Bo, 8d and Be for discharging by-products
or the |ikeffoheeairdmatpel yodiydembaraoen aeacidmedatbrbigh eal $toed iofe
reactors, respectively. The distillation pipes 8a, 8b, Sc, 8d and Be
are connecf8UCLBtLoFdErSEY s T8T8YiBg b, WERAGRY af@dvglBaterspett jand v,

and each reactor is_ maintained jn a given reduced pressure state by
pressur e r§8ﬁ8F+ﬁP T%%ﬁgkékﬁ in a nolten reactané)(not s own%, 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.
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82b, 82c, 82d and 82e. [0044] In the production apparatus of
an aromatic pol ycarbonate shown in Fig. 1, a DPC nelt prepared at a
given tenperature in a nitrogen gas atnosphere and a BPA powder

wei ghed in a nitrogen gas atnosphere are continuously supplied to the
raw material mxing tank 2a fromthe DPC supply port la-1 and the SPA
supply port | b, respectively. Next, the nolten m xture of raw
materials is continuously supplied to the first vertical stirring
reactor 6a throufarther s ave neheriad malpyiglpodping. téeki da chPGonat e
in a formof an agueous solution as a catalyst is continuously

suppl i ed f oM FREPeRial §ieskepply pnalisd iip ehaodbarsetate afremnsf er
pi ping of the nolten m xture of raw materials, [0045] . . The
first vertitcal SSPPLYi MPTread@dr 6ikedpl, 2Fofnexanpratia déhperetvre
of 220C, a pressure.of 13.33 kPa (100 Torr) and tpe nunber_of

Cevol ut| onSOBPoNRIe ENBURPLERE 70 5F PRUIFEERCS PrOT opeRray ARRHEr e
and nai nt ali a1 qui vel nt _such ithat e average residence
time is GOIE%?EU%%’S clgléeﬁdi%'sst ﬁ%ﬁﬁ%g %?-éjprrgodlu%gid D%Eénol fromthe
distillatiqﬁo@b e 8a, and pol ycondensation reaction is conduct ed.
Next, a mol'ten reactant discharged fromthe first vertical stirring
reactor 6a is then god nyaush ¥asupplied ngt orbhecsecand verti&adng
stirring reactor 6b, the third vertical stirring reactor 6c¢, the
fourth verwvegaicsli skipgingactactbd amg thethifd hveprizont atireagf or
9a successively, and pol ycondensation reaction proceeds. Reaction
condi ti onsreaceachtes emvl ar fanethegpeticakl st isptingo reechbghéd which
tenperature, high degree of vacuumand low stirring rate with the
progress ofrporypbpdesdainoseréasti and BufilAght herpadyedhdenbatinen
reaction, the liquid level is controlled such that the _avera

resi dence EPRESPH EACHPTELEEr TPs FRPoP USRI, s&B@Gtoéota?n%Ehﬁﬁh and
st r T ar PRl ea DYaadused aenot shoidl SS9 E BT Eea 1n the
polycondensation step. MAXBLEND blades 7a, 7b and 7c¢ are
provided in the first wvertical 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 wvertical stirring reactor 6d.
Furthermore, a stirring blade 10a is provided in the fifth
horizontal stirring reactor 9a.
[0043]

Distillation pipes 8a, 8b, B¢, 8d and 8e for
discharging by-products or the  like formed by
pelycondensation reaction are fitted to five reactors,
respectively. The distillation pipes 8a, 8b, 8c, 8d and
8e are connected to condensers 8la, 81b, B8lc 8l1d and 8le,
respectively, and each reactor is maintained in a given

reduced pressure state by pressure reducing devices 82a,
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[ 0046] In the present enbodi ment, by-products such as phenol
are continuously liquefied and recovered fromthe condensers 8la and
8lb fitted to the first vertical stirring reactor 6a and the second
vertical stirring reactor 6b, respectively. Furthernore, cold traps
(not shown) are provided in the condensers 81c, 81d and 8le fitted to
the third vertical stirring reactor 6¢, the fourth vertical stirring
reactor 6d and the fifth horizontal reactor 9a, respectively, and

by- pr oduct 2w e 8eent PAdoar® y82! i di fi ed and recovered. [0047] (Start
of nmelt pol ycondensation in continuous production apparatus) In the
pr esent enﬂé@ﬂﬁént, the nelt polycondensation based on an ester

exchange reaction between an aromatic di hydroxy conpound and a
carboni ¢ di esterPs St t eBTAERGY0Thg PBPRRRLYSI | 6% ngbr odgampkic

In th ti duct | t h in Fig. 1, fi t
(first verBddE EPPRFI R PRURLOP 629" sdcortd R (Tek BYTRHTSHY Feadt or
6b, third ' LLLj : t Qr. f th ti.cal stirri

ronctor 60 SRa'T PERCRGF P et al o 1 PPRG T ALt BFTORN L] o

series arepLA¥LOUSIM HRl t o5 Nngr trﬁrggg)rg%ur fga%nd degt £8, < ge vaguum

according to melt polycondensation bas on amr ester exchange
reaction, - cespestbyely. suppliedh€ol PRET thENRSEELINE ARGk ALOF £ Ofa

vacuum of each reactor are not particularly limted, and are
general |y d&sohothewsPC(Fupsly viestt Cod-IStard ithe BEACKAPpOR) port 1b,
respectively.

Next, the molten mixture of raw materials is
continuously supplied to the first vertical stirring
reactor 6a through the raw material supply pump da.
Cesium carbonate in a form of an agueous 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 220°C, a pressure of 13.33 kPa
{100 Torr) and the number of revolutions of MAXBLEND blade
Ja of 160 rpm in a nitrogen atmosphere, and maintains a
liquid level constant such that the average residence time
is 00 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 continuocusly supplied
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| nner tenperature: 200 to 250C Degree of vacuum Norna
pressure to 13.3 kPa (Second vertical stirring reactor 6b) |nner
tenperature: 200 to 250C Degree of vacuum 70 kPa to 10 kPa (Third
vertical stirring reactor 6¢) Inner tenperature: 240 to 320C Degree
of vacuum 10 kPa to 0.1 kPa (Fourth vertical stirring reactor 6d)

| nner tenperature: 240 to 320C Degree of vacuum 1,000 Pa to 1 Pa

to the second vertical stirring reactor 6b, the third
vertical stirring reactor 6c, the fourth vertical stirring
reactor 6d and the fifth  Thorizontal 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, 8c, 8d and Be.

[004¢6]

In the presenﬁ embodiment, by-products such as
phenol are continuously liquefied and recovered from the
condensérs 8la and 8lb fitted to the Ffirst vertical
stirring reactor 6a and the second vertical stirring
reactor 6b, respectively. Furthermore, cold traps (not
shown) are provided in the condensers 8lc, 8ld and 8le
fitted teo the third wvertical stirring reactor 6c, the
fourth vertical stirrind reactor 6d and the fifth
horizontal reactor 9a, respectively, and by-products are
continuously sclidified and recovered.

[0047)
(Start of melt polycondensation in continuous production
apparatus)

In the present embodiment, the melt polycondensation
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(Fifth horizontal stirring reactor 9a) |Inner tenperature: 240 to
320C Degree of vacuum 500 Pa to 1 Pa [0048] Separately, an
aromati ¢ di hydroxy conpound and a carbonic diester are mxed in the
predetermned nolar ratio in the raw material mxing tank 2a in a
ni trogen gas atnosphere to obtain a nmolten m xture of raw materi al s.
Subsequently, after inner tenperature and degree of vacuum of the
above-described five reactors reach in a range of from-5%to +5% of
the predet &2FPAe® v aAetsteEpBEENIRYS, rRAct Hol t et WSt urle aFoRalic

materials segparately prepared in the raw material mxing tank 2a is
cont i nuousldﬁggﬂﬁﬁ’ﬁea‘?‘i’%ﬁ?‘wéi f Pt FertarPANist | ‘S%'?‘T’ltge’:r egcst oftagted

Si mul t aneous| th the . ,start,.to.supply the nolten m xture of raw
4 resEgR Beg

naterials,gcgafa}Q%tt?st%% Jask fﬁﬁ?%ﬁlto the first vertica

Ui ng T eact of e O AALALYShSUER) Yadila B8 LAgBhAL FEL!

pol ycondensati on based on an ester exchange reaction.

In the firgt verdd caladhtbisi NG QACt QL84 W EDi ARl treactor 6a,
pol ycondensation is conducted, liquid |evel of the lten reactant is

mai nt ai ned seepsd anve 501 @S1 t Os HEEOITRy t havfoitedet gblri nedjayer agetical
residence tinme. A nethod of maintaining liquid level in the first

vertical ssklrtiwgreastosr 6accofishanh waetides etieiirafd ofactor 6d

controlling opening of a valve (not shown) provided in a polyner

di scharge khde fHtfthhehenidorietlt oatirring reactor %a) 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 250°C

Degree of vacuum: Normal pressure to 13.3 kPa
(Second vertical stirring reactor 6b)

Inner temperature; 200 to 250°C

Degree of wvacuum: 70 kPa to 10 kPa
(Third vertical stirring reactor 6c)

Inner temperature: 240 to 320°C

Degree of vacuum: 10 kPa to 0.1 kPa
(Fourth vertical stirring reactor 6d)

Inner temperature: 240 to 320°C

Degree of wvacuum: 1,000 Pa to 1 Pa

(Fifth horizontal stirring reactor 9a)
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The average residence tine in the first vertical stirring reactor 6a
is not particularly limted, and is generally from30 to 120 m nutes.
[ 0050] Subsequently, the nolten reactant is discharged fromthe
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,

successi vel y. Innepykere tafarnees| 249ok9cdplénsati on reaction, the
liquid | evel in each reactor is caontrolled so as to becone the
predet er mi ned avBPEHES r &5 RGNt 9. PrnECaliage residence tine in
each reactgkou%]not particularly limted, and is generally from30 to
120 m nut es. Phenol sinul taneously by-produced with the nelt

pol ycondensat i on ' i n_each,_reactor i istilled away outside

the system from &Eg?ﬁg{ aﬁl 'onagi paegof%afc 88}3153‘%0’% 588P%‘é?¥f iatntcéqat 0
each react QbypbA981lgiester Aéagesrﬁ?ﬂébe‘jiﬁb bPEaPLE: eae"?B?h nt
is that in the continuous production apparatus Shown inFig. 1, "arter

i nner t enpesatBr enande PFAS e 0fa 1f & 1h8aCLAK S24 €afhy trﬂ%rogéﬂsgsis bed
val ues, the nolten m xture of raw materials and the catal yst ar

conti nuouslaymsephetedso astaiR] ta pRilYeANdens@td UF hageha0hrdfr £st er
exchange reaction is started. Due to this, the average
resi dence tinme ofubdmgumittlen reddetraninner eamperedctor ahd aduddet OF
that during a steady operation just after the start of the nelt

pol yconden¥acksn. oAs e egbpre-dpecnidtadeniieacraattdoes rasthr doei ve

t her mal historg nmore _than necessary, and crystallized foreign matters
and forei gh2REEt s SHER a9 yefCantPBcofcrtligyeRerderrmimachevat éemt i c

polycarbon%%gpég i@%fqtalgﬁg a%%l%%guc%%kture 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 Sa 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 methed of
maintaining liquid level in the first vertical stirring
reactor 6a constant includes a method of controlling
opening of a wvalve {(not shown) provided in a polymer

discharge line at the ténk bottom.
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[ 00523 (Stop of nmelt pol ycondensati on and washi ng of apparatus in
conti nuous production apparatus) In the present enbodi nent,
the conti nuous production of an aronatic pol ycarbonate resin by nelt
pol ycondensation is stopped by the follow ng procedure, and the
production apparatus i s washed. In the production apparatus
shown in Fig.1l, production operation of an aromatic pol ycarbonate
resin having the predeterm ned viscosity average nol ecul ar wei ght
(M/1) is conduct B¥€f GVerRESpriceisneenctifser iBd B t faest t vprtagpal

roduction of an aromatijc | ycarbonate resin having, a Vviscosi
Bverage noPStEFAPSWEEBRESTMPS) JoviR?t t RARCTHEL 4 SeobiTh oSy orallgh 15

nol ecul ar I | en nducted for the predeterm ned period
of time (tgghgg%%égg#%%éigsuﬁbﬂ%eoyl?ﬁgeﬁblten m xture of raw
material s apgsghe catalyst is stopped to stop production operation.

The viscosity average nol ecul ar weight (My') of the aromatic

pol ycarbonat e reshhs R3] kRt RB1EOAT L OMOUS ¢ RIOAYGELIPGORE chzﬁon
of the forner stage is not "particularly Iimted, and is generally

from 15, 00@nht0p40:6R0c £ ThRe Vfﬁﬁ@@i%é/rﬁ\tﬁirla%ilf@iﬁﬁukéécﬂ\@i obd, (M)
of the aromatic polycarbonate resin produced in the continuous

product i onispetiatn orconft ittheubayt esuildge! | sogeties aldacopaef eeablyafrom
10, 000 to 20,000. The operation tinme (t2) for producing the aromatic
pol ycar bonateriing heckeateer 6t aghei $hgedevarkyceuatitoimy meaetdhan
the sum of the residence tine (0) of the all reactors, and is

pref erabl y640 bpenbperth gopmiical stirgipst Heacepr pfédaed nghanfifth

aromati c ppl ycarbonate resin having a_ | ow viscosity average nol ecul ar
wei ght (wg?}/ﬁoﬁ‘ﬁg IS nGt 56@C586d%1i%’r?°§|§e°’ll¥??(8n before stopping

Lhe cont! nuous mias | b of a1 L Copalvalenal s resin DY

pol ycondensation 1s ot particularly np

method of | 0GEEASIAE1 #PlAn! 2kL0CSE £ carhanha el 88 gt Ld Sdkome

nolten m xture of raw naterials as conpared wth the case of the

former stagge coredayauni NI alvie@Bge[ OdSA|dence 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, Bd and 8e) 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.
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In the present enbodi ment, after stopping the continuous operation,
the nolten reactant can be di scharged fromthe production apparatus
descri bed hereinafter in a short period of tinme by producing an
aromati c pol ycarbonate resin having a | ow viscosity average nol ecul ar
wei ght (M/2) in the latter stage production operation.

Furthernore, in discharging the nolten reactant containing an
aromati c pol ycarbonate resin having a | ow viscosity average nol ecul ar
wei ght (M/2), hi GRemot@clibde. weleht averpesentssidencee pineucti obhe
apparatus s tenlare washed away, and washjng efficiency of the

post - st ep 68 FﬁéFEﬁ%Edln/%%?%o@%@CtQﬁmi%(?QH%§ itRctéasedpringea
washi ng effi.c ncy res dual resin ip reservoir portions in pipin
and the ||k§eﬁ eGRELAS l%ﬂml?%ﬁ%lgﬁaﬁﬁité#? sFtRTEs Qéoréﬁecaﬁebg
prevent ed at when restar . g
SubsequentF%ngggagﬁ?ngﬂ%%thggso? ug%ht%hﬁoﬁgﬁ ?%d%@??%ﬁ”%pﬁ%?%tus
is describeg rece1¢é\tﬂﬂgrgggsegisg dipggat, ¢ %ﬁenux%%gg&ytl 2nd

production operation, the production apparatus s

washed witkrgs@Bl1efed Xbbk 8y0f naP &FOMRL4 C bl &%@%M a
car bonic dlégfer and then ﬁ%sh%d w th an argﬁ%¥|cq§%:o ydr oxy i

conpound. gel andn $der i, 0dyeid Ot aappak aktus shewachis Fog c&rbéxfﬁ@é
stopping the supply of the nolten m xture of raw naterials and t

catal yst, aepingebwainei (avet redowadi.at the bottom of the fifth
horizontal stirring reactor 9a is opened to initiate discharging a
mol t en readP8AZl whil e connecting five reactors in series. By the

start of dlschar ing the nolten reactant fromthe bottomof the fifth
hori zont al (SEPPrPhd"daditycoadepRationt erd rardtiant oTr apnpptls nin he

first vertlca{lstlrrlng {cﬁctor 6a to the fourth vertical stirring

reactor 6d-are SUCH: 18BnPPPRTEHES % i fth horizontal stirring

o eart e ISR AR, od D DICELERN B

t he production appar aéi?'&n@tf:ﬁ: di sgBay88Monate resin by melt
polycondensation 1is 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
welght (Mvl) is conducted for the predetermined pericd of
time (tl), and production of an aromatic polycarbonate
resin having a viscosity average molecular weight (Mv2)
lower than the viscosity average molecular weight (Mvl) 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 (Mvl) of the

aromatic polycarbonate resin produced in the continuous
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[ 0056] Thus, in the present enbodi ment, after stopping
production operation, the nolten reactants in five reactors are not

di scharged fromthe bottomof the respective reactors, but are
successively sent to fromthe 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 ﬁroglde t he reﬁgectiv pur.ge vglve for dischan%{ng a
nol t en reaft8nt'Cat®dacAPFEactor, eréggana PRE®Tt §589Fbl ¢%t o Feluce
t he nunber I ; aresult, it is sible tg.s ress
deterioratpg%tg?£g£¥y iﬁﬁ &?agb ﬁgﬁﬁa Foné%#65%¥} id?F%gegGBﬁBBaté%
purge val vgpapgof or sRLi QR <Esipyelg ter a [ 0057]
Subsequently, pressure i rllsea_(szlfﬁ ?egcggge% sﬁrg%%\%%%gvé%}%lfa@a% )veg not
shown) of anbr ansfgfatiicoe ;tnmlyéhﬁaﬂﬁ%ts gasin regebahced shut. MHext,
‘a nmolten mxture of raw materials, which a nolten mxture of an
aromati c dicbygiexyusoppodndtaotl apeabbobhc of esher laksesupilaqed as a
washing 1liquid for washing the production apparatus to the first
vertical sgenerably gaod Grrabd yf faomt b6, 06l tat 20 @0 .M Thagopankt2sn | n
this case, the supply amount of the nolten m xture of raw naterials
suppl i ed tdimpe {t2F stopeprodating ithd mypameddicorodychsbomite in the
particularly limted, and is generally an amount or |ess of the
anount suppPFe®r attadfe it SePproperativnl tooysmore thanneke symeof
molten mixture of raw materials, supplied to t first vertical |
stirring rtgﬁt oreBE TE 5t i%ﬂngd #% tI‘Pé f P&t @gft iTEACTEFPr r i A4 r eldtt or
6a for the i periQd of time. The tinme at which the nolten
m xture ofp?éggﬁgfgg}%fgrigog irred in the first vertical stirring
reactor 6aphgsgpt particularly limted, and is generally fromO0.5 to
12 hours. Thereafter, a valve (not shown) on a transfer pipe

between the firgf werhoaal oﬁtigﬁfddw:irn?acbﬁr Sroratd d heo396LMbnate
vertical stirring reactor 6b is opened, and the nolten m xture of raw
materi al s resime Haviisty var tlicsal véscositng neachge Gaoliesudant weidHie
second vertical stirring reactor 6b, and stirred in the second
vertical stWY2) ngnr ebleorlagihefror stage praddust ibnedpseritddnofoefone

stopping the continucus 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 continucus 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
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Subsequently, the nolten m xture of raw materials is successively
sent fromthe second stirring vertical reactor 6b to the third
vertical stirring reactor 6¢, the fourth vertical stirring reactor 6d
and the fifth horizontal stirring reactor 9a, and the simlar
operation is conducted in the respective reactor.Finally, the nolten
m xture of raw materials is discharged froma purge val ve (not shown)
of the fifth horizontal stirring reactor 9a. [0059] Next, the

i nner tenpdrREYFEior REIRYOFctor i s adjusted, and a val ve (not
shown) connectin ch reactor is again shut. The inner tenperature

e
is not particulagyﬁt $TRYEd, dRd PLSGRARIHIY y TtomMP36eRo DeRrsant

Sub I h | whi_chi ' hyd d
washi g |1 GUPBSFBF ™ i CERE b GIEPOROBpa AES" S250BBI Foc T

the 1rot ALLHERL,SLULILDD LERSLOL 0o A0 STids O HIGF n3l dAIHLY

reduced pressure ermned perio IS case,

t he annuntw%&gHEeEgbpéH?ﬁiéeg tQh&hﬁrghﬁéﬁigﬁr%éﬁéﬁféﬁgrg§§¥éﬂ*¥%§(n

6a i s not particul imted, and'is general out 0.1 to 1.

times the ageHBY elalyheahawwBBhERGabrEi Stk pUPD| ti10d Bbs@sHRARLN
operation. The pressure of the first vertical stirring reactor 6a is
general | y beomdé®deakddn 33.Mbdeaer]i ngud hato pbreoOliricrestsier red idhd he
first vertical stirring reactor 6a is not particularly limted, and

i s general Wpshiogn 8£5i¢cbe®dy hovesidjdl0608sin in KNesérvalwgbaet {omet
shown) on a transfer pipe between the first vertical stirring reactor
6a and t he i8edumdngeraricathat Likendsr emdumedsb ansl oberrddin deaf teks

phenol in .
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 preduction 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
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the first vertical stirring reactor 6a is sent to the second verti cal
stirring reactor 6b, and stirred in the second vertical stirring
reactor 6b for the predeterm ned period of tine. Subsequent | vy,
t he phenol is successively sent fromthe second vertical stirring
reactor 6b to the third vertical stirring reactor 6¢c, the fourth
vertical stirring reactor 6d and the fifth horizontal vertical
stirring reactor 9a, .and the simlar operation is conducted in the
respect i ve T8t JRTECAAl By rERRY pRerelor sbali ke Hdrgyeltbuad ha viswsnekr 1
waste |iqui g.fromalpur e vaé_(ye gnot shown) of the fifth horizontal
stirring réactdrda. e[%%@f] are ppccesepvehE SeBSeritc erb®ditAthb,
after stopping.t roduction operation, the inside of the production
appar at us ?‘130 iZPE‘?‘a%as g%jr]\:/\ﬁ‘r%% d:er%}tf)ﬁn %?Xturgla?f%%’ ardifat f“@gten

di hydr oxy d a i c.di as w..mat erjal. nonpners.
By this, dgr%gl%grggi ?glt i%lneco@%%}} y}rlrglr:?ér’rﬁ{rfaall nsédlajf]:rll]-’t ereparcotcﬂfc??) n*®

appar at us i saagehenat edne 286, bya fi schar gidg &, mllgta%@a Lgtucg of,raw

mat eri al nononers, al nost all” of polynmers renal ned can be renoved.

Fur t her mor @robict hen vashd fg o tdreplierehasybgequent |y conducted, it is
possi ble to reduce the amobunt of phenol used, and additionally it is

possi bl e tdoskéiten the washing tine. [0062]

Furt her nor e, i nt hepr esent enbodi nent , i n conti nuously produci ng an
aromati ¢ pol ycarBonat e iresithebyprésemontambodisept pducitiean appapiidls
equi pped with plural reactors shown in Fig. 1, the follow ng

procedur es PAPEUGEEPRr r eHETAEEDRdi NE€ 0 TRétaboveedetTItihedin  five

pr ocedur es, a stea\(}é}gpe ation, .an aromatic pol ¥car bonate resin

f
havi ng a I(’J’ﬁg#g’gﬁsi?ﬁea g&IFSPaCHardr HEPHhtEAW BPTAS c ofbar R
ith i t i d d, i t t
% or oduced e ReERET ML P e R Spie, SR CoftuGESD e
the predet e pipeg. perdod of; s 'ré%&@6¥sé£p§%?%ﬁ§gﬁggﬁnhbgfgg§ al

operation, the inside of the apparatus from ten react ant

has been dischaigedrdsctmasitrd Wnbh ranBPl § el SBRd Y@ @k oRNtRE OFBE L
di hydroxy conpound and a carbonic diester and théen with an aromatic

nonohydr oxochngotand. stiNexting meaesbar $ang the sane production
apparatus, according to the above-described procedures, inner
t enper at ure and B¥ essurs ofitpl Ukl nogactercesapeysetot optbeide the
predeterm ned val ues at a steady operation, after the inner
t enper at ur ESEPRCHHES SRV EIDf VR hid efPRadiBEB2¥@ich 2 heobrwtlerea el andd
val ues, a lten m xture of raw nmaterials and a catal yst are

) St

cont i nuous | Ry e hg’ef'reeijé’t SR X1AMd HrePPSBoP{R obiefR M GO Eased
on an est eﬁu%&hagg_ep&%agt 14 eS Stﬂtgdresult, 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
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[ 0063] Thepresentinventioni sdescri bedfurther specifically based on

t he Exanpl es. However, the present inventionis not limted to the
follow ng Exanples so far as it does not depart fromits

gi st. Pol ycarbonat es obtained in the Exanples and the Conparative
Exanpl es were anal yzed by the foll ow ng neasurenent mnethods. [0064]
(1) Viscosity average nol ecul ar wei ght (M) A viscosity average
nol ecul ar wei ght (M/) was obtai ned by preparing a nethylene chloride

sol ution ofllaﬁl‘ér Ré&t fﬂéSBch5Fﬁoﬁ59€u%teb%eﬁw%ﬁaw (& the 6frst ),
Femmor af ur 25 L9BE HE1Fo LA s S5 SS6RELr. JaHdMEEFEUT bt PHELS
the follomﬁggkegggtlg%sthls 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.

[0058]

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 wvalve (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 9%a, and the similar operation
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nsp/ C=[ n] (1+0. 28 nsp) [n]=1.23x10-1WMW"3 [0065] (2) Nunber (N) of
transparent foreign matters of 10 pmor nore (unit: nunber/g)

An aromatic pol ycarbonate was dried at 120C for 6 hours or longer in
a nitrogen atnosphere, and filmformed into a filmhaving a thickness
of 70Rmusing a single-screw 30 nm extruder (manufactured by I|suzu
Kakoki Co., Ltd.). Five sheets each having a size of 9 cmx 50 cm
(about 4 g) were cut out of this sheet. Core-free transparent foreign
matters (=fiSshc@YR)ChAdt elfarieal sAspaehi sheatachnd- si zBLmid yhunbee of
t hose transparent foreign pmatters were neasured using a

st er eoni cr B‘QiBSB BFOHT Rig i CReEAa LS| kS t Rbs tharaace fERl, 2pPRAGE
boundary of _core-free transparent_.foreign natter was determ ned by
Che di f1er GALEST RRPEf SRITN & rid 16 Chi PERHF &Y ot LEia Rt S58F5eT v
consi deredgas the maxi num di stance between two points on the pl anar
boundary |iné. The total of transparent foreign matters having a size
of 10 p. m yggsgpunted, and the nunmber of foreign matters per 1 g was
cal cul ated, and used as "nunber (N) of transparent foreign matters of

10 pmor nore". N&O66] thd) kAapecti MpHathirkm 3PPe@ANCCecactor is
adjusted, and a valve (not shown) cennecting each reactor
is again shut. The inner temperature is not particularly
limited, and is generally from 150 to 200°C.

Subsequently, phenocl which is an aromatic
monohydroxy compound as a washing liquid for washing the
production apparatus is supplied to the first wvertical
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
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The filmprepared in (2) above was visually observed, and the
appearance was evaluated by the followng criteria. Good: Film
surface is transparent and uniform Poor: Filmsurface is opaque or
rough. [0067] (4) Plate color tone (I1) A flat plate (60 nm X
60 mmx 3.2 mm) of an aromatic pol ycarbonate was fornmed by injection
nol di ng (barrel tenperature: 360C, nold tenperature: 80C), and yell ow

i nd I f this flat plat measured with spectrophotonetric
=Rs??ugen% 5 ,gﬁr F%ﬁﬁc%ggfr&PﬂoFFECEBR é%dgﬁ.QQHQnt?oﬁEeis

R (L N S M P
having foursewehhil ¢8ktical stirring reactor 6b for the predetermined
period of time.

Subseguently, the phenol 1is 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 %a.

[0061]

Thus, in the present embodiment, after stopping the
production operation, the inside o¢f 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 1is possible to shorten the
washing time.

[0062]

Furthermore, in the present embodiment, in
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stirring reactors and one horizontal stirring reactor shown in the

above-nentioned Fig. 1 under the follow ng conditions. Each
reactor was previously set to inner tenperature and degree of vacuum
according to the predeterm ned conditions as foll ows. (First

vertical stirring reactor 6a): 220C, normal pressure (Second verti cal
stirring reactor 6b): 220C, 13.3 kPa (Third vertical stirring reactor
6c): 240C, 2 kPa (Fourth vertical stirring reactor 6d): 270C, 67 Pa
(Fi fth hor FEBRLARCEE LY r PRRAGENG 10 wjomakg@CPog YCPabpoaE®] resin by
Separ atel y, . bi sphenol A (BPA), and di phenyl carbonate (DPC) were n xed
in a const &AE FOP&ENPAES o PEPPEFRPAR 1 2BBAT TS aCRRIRRAFENV s Plural

t h i h terial, i , d heated at 140C

oL ospr 0oL Bk e RS o, g1 Rl hioneSl R AN SALES B, 1A0C
| t i I ti I Lied to,th

ol en, T rbhpagiza s MLSEhALe VA AT AL Lcounal! B0l gitle,

pressure coptrol Led:boqg sp00e n,5%ﬁfa£&e%ﬂ%0¥a§}g§§hf389§9e resin .

predetern!ned tenperature and degree to vacuum a raw ma erlal
i ntroducti pavphpeaheaiedikecd40f. agpdagbenbi gitithid ayel gnwas gl )ntad ned

constant while controlling opening of ‘a valve (not shown) provided in
a polyner dosgdheedevliimneafaromatic 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 continucus 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]
The present invention is described further
specifically based on the Examples. However, the present

invention is not limited to the following Examples so far
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the bottom such that the average residence tinme is 60 m nutes.

Si mul taneously with starting the supply of the nolten m xture of raw
materials, a cesium carbonate aqueous solution as a catal yst was
continuously supplied to the first vertical stirring reactor 6a from
a catal yst supply port 5a in a proportion of 0.35 gnol per nole of

bi sphenol A. [0070] A nol ten reactant discharged fromthe

bottomof the first vertical stirring reactor 6a was then

conti nuousl® stippldo&d t BOE he?eRe&EndTTeRt ildsl 3i5%ri nFlemardenebest he
third vertical ,stirring reactor. 6¢c, the fourth vertical stirrin

react or 6d6%%81Pﬁ% Fi £ PR HEFIRIRSaIP Nt TPRi hgPRERt ofe dxamples wire
successi vel_y. i ng t;he .pol ynerization reaction, the liquid

| evel was g%ﬁ%?%??e%yg%%% ]éfmFﬁg é@%?%@ﬁ@?%%i gﬁfgsfine in each
reactor is @ggpinutes, and phenol by-produced simultaneously with the
pol yneri zation reaction was distilled away. Production rate of an

aromatic pqhycaiggggggyié%éygd@g&ggeghga?r@gggdg:(@g?ycarbonate t hus

obt ai ned had a viscosity average nol ecul ar wei ght (M) of 25, 000.
[0071] Next , vis€o st enaveasiaantndicsghargedei §RM thgvf i f {is

horizontal stirring reactor 9a was introduced into a tw n-screw

extruder (bbb=iRed bayrpeteparier af une:h240@) dhlozide solution of an
aromatic polycarbonate {concentration (C): 0.6 g/dl),
measuring a specific viscosity (nsp) of this solution at a
temperature of 20°C using Ubbellohde viscometer, and
calculating by the following equations.

nsp/C=[n} (1+0.28 7nsp)

[n]=1.23x10""Mv° 83
[0065]

(2) Number (N} of transparent foreign matters of 10 pm or
more (unit: number/qg)

An aromatic polycarbonate was dried at 120°C for 6
hours or longer in a nitrogen atmosphere, and film—-formed
into a film having a thickness of 70pm 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
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nolten state with a gear punp, and 7 ppm of butyl ptol uenesul fonate
was added thereto. The nolten reactant was pelletized through a
polymer filter (leaf disc type). The polyner filter used here
is that 135 woven netal w re-nade | eaf discs having an absol ute
filtration accuracy of 40 gmare put on a center post. In the use,
before passing a nolten reactant through the polyner filter, the
polymer filter was previously heated to 280C at a flowrate of 5
m/mn for t38nppaEent n fonpigpgemadttedsphezre, grfctmiredisedy Thehe

pel l ets thus obtained were nolded into a filmand a plate, and the
number (N) 9o FRFaMSDatBnTeEBRET HFE N E®F stOf CAOCYM DrenRsre, 219 | ks

appear ance i,nspection an | ate col.or tone (VYl), re asured on the
o it pEALE” ok, ShudlreBed Gocrul Tsat clis e S o omes

o aconcdFLARY A BRSPS o

pol ycar bon e conti riuous pr apparatu
for 100 ho h C LLlon LN Exa €Se 15t r

ratio of B %?%%E%%%%gmgg§p nggggt%%§8 3&%?%68, tqui%%e%otgﬁng% ure
of the foupbhnv&d!igal shiel Hup@ereast Ofoz.ﬁéii%’y?smm%@lﬁog d Neas

i nner tenperature of the fifth horizontal stirring reactor 9a was

changed 26b&]cerkddie gnodidedi ap opeakpvét owvast frahBpkreQndast&tyd or
24 hours, thereby obtaining an aromatic pol ycarhonate having a

vi scosi ty m¥etage omdlleqml ar nerght (M) of 15, 000.

Thereafter, the supply of the nolten m xture of raw material and the
cat al yst wh80&tbpped, and the nolten reactant in the reactor was

successi vely discharged fromthe first vertical stirring reactor 6a.
Subsequentﬂgl et Rfeddhmr 8BBREDFARES recovered, and 20 kg of

(he oLt en M xtye i BT gl oL B SHOPLL0 L Le T ibste o
[0073] 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) Blate color tone (YI)

A flat plate (60 mm x 60 mm x 3.2 mm) of an aromatic
polycarbonate was formed by injection molding ({barrel
temperature: 360°C, mold temperature: B80°C), and vellow
index (YI} 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 1is
small.

Example 1
[0068]

An aromatic polycarbonate was produced by the

continuous production apparatus having four vertical
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After stirring the nolten mxture of raw materials in the first
vertical stirring reactor 6a for 2 hours, the nolten m xture 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 6¢, the fourth vertical stirring reactor 6d
and the fifth horizontal stirring reactor 9a, successively, and
finally thStABFERBA nFSATHY of answ AREerhAizopdsldi sEheriedl fueastar
purge val ve gnot.sho of the fifth horjizontal stirring reactor 9a.

[ 0074] hoYR iy St e2BPVeIRIP idcorF iks SetneBr 186€, fod leyise
phenol was suggLied to the first vertical stirring reactor 6a and

stirred th&F&rn-18Y°5 hours under slightly reduced pressure, and the

phenol was then S t % ical, stirring reactor
6b. Subsequently%£@$h%£%%%g:3%5%&?F§§%§§gyp§%#o€§kf TS 1% Fﬁ??&re
vertical sthLiri ct f vertigal irgl r.eagc 6d
and the fi%?ﬁ hgg?ggﬁtaffs????%%g fggﬁkgﬁxga,téuc@%%si%ﬁﬁ%%teg%ghga
finally phepalivestse 44 ggH1d odes Wit hdrawn fromthe fifth horizontal
stirring reactor 9a. One nonth | ater, continuous

pol yneri zati on ofieiradt oneoficl astoimtine podastarbaat:e J\ESCeondumsed
usi ng the continuous production apparatus to which the

above- descpikpegixfashi ng operati on had been conducted, under the sane
conditions as in Exanple 1. The pellets thus obtained were nolded
into a filmand €9k, Vari¢he AbkPeINg NFeatter afBpar éR0°G or éB gh
matters of 10 gmor nore, fil mappearance inspection and plate col or
tone (Yl) e measured on the filmand plate. The results are shown
in Table 1. [0075], i rative_Exanple 1 ln the,continuous
producti on appar }HéggE%%E§Fﬁing?r€?n%a%%“?%ﬁb?Sﬂ'mgggégtgt§%f4oc

and nor mal preSSWcﬁﬁ:th'\l%trti@aﬁolsE?Prm%tfgaect%fr BR}; apgodPC ¢3S phaw

materials was supplied to each reactor so as to becone fhé

predeternined |iguifdH ewelizopdhsegtenting @R oreagt or2v9@g,sety bg the
sane tenperature and pressure as in Exanple 1, and after each reactor

reached t héOpsEdet erm ned tenperature and pressure, the nolten

m xture was stirred for 60 mnutes. Thereafter, continuous

pol ymeri zati on W@pagedelsd, banghenal i AutRRR )paindetiiphanydncepkerad ton

was conduct ed under . . ]
(bPC) 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 140°C 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 140°C, and the 1liquid level

was maintained constant while controlling opening of a

valve (not shown) provided in a polymer discharge line of
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the same conditions as in Exanple 1. The pellets thus obtained
were nolded into a filmand a plate, and the nunber (N) of
transparent foreign nmatters of 10 pmor nore, film appearance

i nspection and plate color tone (Yl) were neasured on the film and
plate. The results are shown in Table 1. Twenty hours were required
until the sanme plate color tone (Yl) as in Exanple 1 was obtai ned.

[ 0076] [ Conparative Exanpl e 2] In Conparative Exanple 1, the
nol ten mi xtiiCe RALBEA aREL DEGags Fhiy AEeERIl sepaderappltiog tis oAly
the first vertical stirring reactor 6a up to the predeterm ned |iquid
| evel . Nex{™PPR8St enperature and pressure of the first vertical

tirri t 6 to th diti i Ex | 1,
nd af ter T eachi NG R er HmBa CERBorE ur Snd BPAdsuPe, | FRE

| t ' ' d ' it fter., sinul I
W Lh ot art TG Ehe SORBESTor T né ol TRARLRLEr o 1 S0 Rt SAFRPESED

the seconda¥gebhsakoshtibhNds’ 8AGLA%H16R %@EDM&Q&ighéhgigt%FPEZT%?OH1

material was supplied to the first vertical stirring rea

the raw matericak Fixs00viapkcZB, s @ GRNILUAWS RAl ¥FBRHI 2abkeR1yst
operation was conducted under the sane conditions as in Exanple 1.

The pel | et supblg pbtai bed ivere pEdpted iiont @ §idamand Hpdit ahSle apd
the nunber (N) of transparent foreign matters of 10 pmor nore, film
appear ancebiiappeel . and plate color tone (Yl) were neasured on the
filmand pl[g(t)_%]The results are shown in Table 1. [0077] [Table 1]

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 %2a, 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: 240°C) in a
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Exanpl e 1 Exanple 2 Conparative Exanple 1 Conparative Exanple 2
Vi scosity average nol ecul ar wei ght (M)

melten state with a gear pump, and 7 ppm of butyl p-
toluenesulfonate 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 pm are put on a center post. In the use,
before passing a molten reactant through the ﬁolymer
filter, the polymer filter was previously heated to 280°C
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 pum 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
[0072]

After conducting the production operation of an
aromatic polycarbonate by the continﬁous 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 DPC/BPA=1.060, the inner temperature of
the fourth vertical stirring reactor 6d was changed 260°C,
the inner temperature of the fifth horizontal stirring
reactor 9%a was changed 265°C, and the production operation
was further conducted for 24 hours, thereby obtaining an

arcmatic polycarbonate having a viscosity average
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25, 000 25,100 24,500 24,800 Nunber of transparent foreign matters of
10 gmor nore (N) 30 5

melecular weight (Mv) of 15,000.

Thereafter, the supply of the molten mixture of réw
material and the catalyst was stopped, and the molten
reactant in the reactor was successively discharged from
the first wvertical stifring 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 9%a, successively, and finally the molten mixture
of raw materials was discharged from a purge valve (not
shown}) of the fifth horizontal stirring reactor 9%a.

[0074]

Temperature of each reactor was set to 180°C, 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,
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500 1, 200 Fi |l m appear ance i nspecti on Good Good Poor Poor Plate col or
tone (I1)

the same operation was performed in the third wvertical
stirring reactor 6c, the fourth vertical stirring reactor
6d. and the fifth Thorizontal stirring reactor 9a,
successively, and finally phenol waste 1liguid 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 inte 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.
[0075]
[Comparative Example 1]

In the continuous preoduction apparatus shown in Fig.
1, each reactor was set to 140°C 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
lignid 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
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1.5 1.4 2.2 1 [0078] It is seen fromthe results shown in
Table 1 that in the continuous production apparatus shown in Fig. 1,
by starting nelt polynerization based on an ester exchange reaction
after the inner tenperature and pressure of five reactors reached the
predet ermi ned val ues, an aromatic pol ycarbonate resin having |ess
nunber (N) of transparent foreign matters of 10 'km or nnre,(ar?

havi n ood.fil m appearance inspection and plate color tone (Yl) is
obtaigeg (%%gnﬁgheg ?ndl +ons rfﬁb?ﬁspg?eif'is seen that in the

cont | nuous pr odugh 0pe3PRBE Akid SN klal lkrel nAldS SHAPPLNG;1RE
production operation, by washing the inside of the &
and a plate, and the number (N) of transparent foreign
matters of 10 um 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.
[G076]
[Comparative Example 2]

In Comparative Example 1, the molten mixture of BPA
and DPC as raw materials was supplied to only the first
vertical stirring reactor 6a up to the predetermined
liquid level. WNext, the temperature and pressure of the
first vertical stirring reactor 6a were set to the same
conditiens 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 mixfure 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 Za, 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 pum or more, film appearance inspection and
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production apparatus with a nolten m xture of
and then washing wth phenol,
(N) of transparent foreign matters of 10 jimor
havi ng good fil m appearance inspection and plate color tone (VYI)
is seen that where

| ess nunber

obt ai ned (Exanple 2).

the inner tenperature and pressure of a reactor are not set to val ues
) and in_the case _of the

aPBnbke cE Pat sy

at a steady
batch startP
not obtai ned,
present enbo

On the ot her

SRRy an 'J%eﬁnge?&ggaé
e ;@%L%L JRES shégh sggkged in detail
Ment ; cartying out

hand,

raw materi al
an aromati c pol ycarbonate resin having
and

it

above,

nononer s

nor e,
is

in the

Fh the starting nethod and

st oppi ng neﬁﬂﬁ@ as descrlbed above in a nethod of continuously
is possible to produce

an aromati cijeghycanbonate resin show ng good color tone fromthe

produci ng an aronatlc pol ycarbonate resin,

start tinme and haV|ng | ess forelgn natters. Furthernore, the
aronmati ¢ pgrycarbonmate rest1thus obt@amed—canstitablt-y—pe—tset—n
bui l ding materials such as sh&%& e Yesgxea%% sachcoa@a%%ﬁ pSorfogratijee er ,
optical |ehses such as head | anp 1 enge I aut gretpikes pngkagyrgbass
l'ens, opticak,;recording. grials such as optijcal discs,|[Tight guide
pl at es such aécﬁggdpg al display, and the like. Wi]e the
i nventi on hag"pe aﬁéseéﬁli”bec i f°-48Q ai|l ahgoo V‘r t 24r 89%r ence24,600
speci fic epbodi nentg) t hereof], it wlll be apparjent to one/ skilled in
the art that Va%h%#: S ghangeg and nodifficationg can be magde therein
W t hout departing fromthe gpirit and scope thereof. Thi s
appl i cati op (8" BA5¥E Hir=3%panesg,Pat gnt Agplicathg)(Patent 200
Appl i catioh No.m&866s 340464) filed Ddcember 1§, 8, the ehtfPe
contents theggq& Helpg herely incorparated by reference.| Industria
Appl i cabi
Fllm appearance
Goed Good Poor Poor
inspection
Plate color tone
1.5 1.4 2.2 1
(Y1}

it

[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 wvalues,

art

aromatic

PdAsEe is

polycarbonate resin having less number (N) of transparent

foreign matters of 10 um or more, and having goed 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
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[ 0080] According to the production nethod of an aromatic _
pol ycarbonate resin of the present invention, a polycarbonate resin
showi ng | ess coloration and having reduced crystallized foreign
matters and foreign matters such.as gels is obtained. Therefore, the
i ndustrial value of the present invention is remarkable. dains 1A
production met hod of a pol ycarbonate resin which is a method of

[ I AC] . t in_b xchange
Cenct | on. LRt thgof AN IR S SEh Y ik % Faal BR1RE95

char act eri zg¢ oiB r5hakpa thenbeLﬁéﬁiééoﬂﬂhﬁg g@%n%ﬁteraﬁxcg§8ﬁ§ti

reaction, a polycarbonate resin having a visc ty “dverage nol ecurl ar

wei gt of _ipoae0n0R8t & Or 201000k n FONLIURHBIEY RIOYUELE £EA oL Pt

predeterm ned period of time. 2The production method of

pol ycar bonaboaet gai maaseebaiofedl i nuel armidreharact enid-zedy i foddakiin

t he di hydroxy compound is an aromatic di hydroxy conpound, and
appearance inspection and plate color tone (YI) 1is
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.

[0073]

As described in detail above, in the present
embodiment, by carrying out both the sﬁarting 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 matters.

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
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after stopping the ester exchange reaction, a reactor in which the
ester exchange reaction is conducted is washed with a nolten m xture
of the aromatic di hydroxy conpound and the carbonic diester. 3The
producti oh nmet hod of a pol ycarbonate resin as clainmed in claim1l,
characterized in that after stopping the ester exchange
reaction, a reactor in which the ester exchange reaction is conducted

is washed wistdh afe&iélrteﬁeentestyﬁ@cpflca%n%a%%esdtﬂa ictom%linﬂeand

the carbonic diester, and the reactor Is further was

aromatic Wm&xw@%ﬁ@ugﬂluﬁhﬁa pt@éugﬁ:itorthq%t %Ch%sa changes
pol ycarbonate resin as clained in claim2 or.- 3, characterized’in

t hat bef or enviashbdif tdet ileactadn  loe mMakten mﬁ&@mntwﬂt&odtsm@'ag@dngrom
t he reactor.
from the spirit and scope thereof.
This application 1is 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.
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Claims

1 A production method of é 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.

2 The production method of a polycarbonate resin as

claimed in claim 1, 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.

3 'The production 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.
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4 The produétion method of a polycarbonate resin as
claimed in claim 2 ox ' 3, characterized in that before
washing the reactor, a molten reactant is discharged from

the reactor.
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