DESCRI PTI ON Producti on nethod of aromatic pol ycarbonate Techni cal
Field (0001] The present invention relates to a production

nmet hod of an aromatic pol ycarbonate by ester exchange reaction.

particularly, it relates to a production nmethod of an aromatic

pol ycar bonat e,

a raw material is reduced. Background Art [0002] In recent

years,
parts,

a polycarbonate resin is widely used in QA parts,
building materials and the |i ke as engi neering plastics having

excel | ent nechani cal properti espEgschRIesIgwpact resi stance and
additionally excellent heat resistance, transparency and the |iKke.

parti cul @rpduttionimgthéd qff Grematdis pulpcasbompbet resi stance,

transparency and the |ike,

appl i cat TepbndeahnFipldcal | ens and a recording disc as optica
materials and of a sheet, a bottle and the like. (0003] A
so-cal | ed®PAtérfaci al nmethod using an aronatic diol such as a

bi sphenol co und, and phosgene as raw. materials is industrialized
as & product i CRARERTRAETY THERELSRAFPLAEEFy EQr BoREpdction method

of an arcmatic polycarbonate by ester exchange reaction.
More particularly, it relates to a preduction method of an
aromatic polycarbonate, in which exchange frequency of a
filtex for filtering a raw material is reduced.

Background Axrt

foo002]

In recent years, a polycarbonate resin is widely
used in OA parts, automobile parts, building materials and
the like as engineering plastics having excellent
mechanical properties such as impact resistance and
additionally excellent heat Iresistance, transparency and
the like. In particular, utilizing its properties such as
impact =resistance, transparency and the 1like, the
polycarbonate resin is widely used in applications of an
optical lens and a recording disc as optical materials and
of a sheet, a bottle and the like.

[0003]

A so-called interfacial method wusing an aromatic
diol such as a bisphenol compound, and phosgene as raw
materials is industrialized as a production method of the

aromatic polycarbonate.

aut omobi | e

Mor e

i n which exchange frequency of a filter for filtering

In

t he pol ycarbonate resin is widely used in



However, this nethod invol ves the problens such that phosgene harnfu
to human body nust be used, a solvent such as dichl oronet hane havi ng
high | oad to environnent is required, and sodi um chl ori de by-produced
in large anmount incorporates into a pol yner. On the ot her

hand, a method in which an aromatic diol and carbonic diester are
ester-exchanged in a nolten state, and an aromatic pol ycarbonate is
obt ai ned while renoving a | ow nol ecul ar wei ght material such as
phenol by-produced is conventionally known as a so-called nelt

process. The nelbyR¢RESSSniaSmdNEAAMARIIRAS tthal b2EMEBELER that
pol ycar bonate can be produced w thout the above-described problens as

in the intgidend Kkl t&084han body ByudtebBusede Ar 98RVeRt
pol ycarbonate is used as an optical |lens and a recoding disc as

opti cal netwth alss dizhdegsomebkanaiareing rhigdy tlioad! &, enviocpoent | Do of
foreign matters- is a fatal problemin those applications. A
met hod of nesiwigedn andremoddiusi pdevsigdecbyppuaduced inchabomi an@ast er
fromwhich foreign matters have been filtered and renpved using a
filter, |dnRCEPPERERSaEINEC nRIBRAWMST reducing foreign matters in an

ti I bonat | e, P t t 1). i
Fur thor ror 6, o HBLRGE of ERTS:: AGREna arab VR ok o ORI, i RYRPOLF
" il . S AR B
The mot liod 58 AAtkbrle” Bibehel® b8 eHRRPCLPT RN LIETY hot &0 O

treat nent disedi, ScAAsedn(f Lronfit@d! So1 565l POCWBRAL Nl while

Alternatively, a nethod of stipulating flowrate of a raw materi a
liquid todamoviagt & Wowhmarléehigr RadgRtf§ mhiteaib0n sabha & Fhénol

filter is disclosed (for exanple, see Patent Docunent 3).
by-produced is conventionally known as a so-called melt
process. The melt process has the advantage that an
aromatic polycarbonate can be produced without the above-
described problems as in the interfacial method.

[0004]

By the way, the aromatic polycarbonate is used as an
optical lens and a recoding disc as optical materials as
described above. In particular, incorporation of foreign
matters is a fatal problem in those applications.

A methed of using an aromatic dihydroxy compound and
a carbonic diester, from which foreign matters have baen
filtered and removed using a filter, is disclosed as a
method of reducing foreign matters in an aromatic
pelycarbonate (for example, see Patent Document 1}.

Furthermore, a method of mixing and melting an

aromatic dihydroxy compound and a caxbonic diester as raw

materials and then filtering the melt using a filter which



[ 0005] Patent Docunent 1: 7P-A-5-239334 Patent Docunent 2:

JP- A- 2003- 048975 Patent Docunent 3: JP-A-2002-256071 Di scl osure of
the I nvention Problens that the Invention is to Sol ve [0006]

However, the filter for filtering raw materials gradually clogs with
time. Therefore, in general when differential pressure before and
after a filter reaches a certain level, the filter is replaced with a
fresh filter or a cleaned filter. However, an aromatic

di hydroxy conpound and a carbonic di ester used as raw materials of

an aromatic pel ycar hpnat rQ nd ure. of thpse
each havel]:l sn%?nﬁu'%a?ﬁ?egre%ﬁ%ecﬁ' dﬁe fﬁﬁgﬁ‘eflgo éﬁ%‘é%’%?%‘% &S%Fnd
as a resul t[ : re at,yexchange operation of a raw
mat eri al gﬁﬁl,negﬁviégé?%%cﬁ#ﬂse‘g% %5 reduce exchange frequency of

a filter, therealgendBiNnOthy Ofa I AERRS S Seflid@ P e aRY it

flow rate. _
a raw material liquid to be treated with a filter and a

filtration area of the filter is disclosed (for example,
see Patent Document 3).
[0005] '

Patent Document 1: JP-A-5-239334

Patent Document 2: JP-A-2003-048975

Patent Document 3: JP-A-2002-256071
Disclosure of the Invention |
Problems that the Invention is to Solve
[0006]

Howevexr, the filter for filtering raw materials
gradaally clogs with time. Therefore, in general when
differential pressure before and after a filter reaches a
certain level, the filter is replaced with a fresh filter
or a cléaned filter.

However, an aromatic dihydroxy compound and a
carbonic diester, used as raw materials of an aromatic
peolycarbonate by melt process, and a mixture of those each
have a melting point greatly higher than room temperature,
and as a result, there is the problem that exchange
operation of a raw material filter involves largelrisk.
To reduce exchange frequency of a filtex, there is a

method of increasing a filtration area per unit fiow rate.



However, there is the problemthat an apparatus is excessively |arge,
resulting in further increasing risk of filter exchange operation.
The above-descri bed probl ens becone further serious by a slight
anount of a precipitated catal yst when an ester exchange catal yst is
contained in raw materials, and drastic resolution has been denmanded.
[ 0007] The invention has been made in view of the
above-descri bed problens in the prior art. That is, the object
of the invention is to provide a production nmethod of an aronatic

pol ycar bongd.eJdiat %%r'éeduse g¥gh 1dfauaney o a iobhksﬁ;u&ous
filtering raw mat'erials. Means for ‘Resol ving the Probl-éfs [ 0008]

As a resuldxsdsdiqRily Nueghi Jabsentid® S0 ma-dHe aboreapiall ensk dhe
present inventors have found that when plural filters for filtering

raw mat er i filStedr @xdhatdgecsplaagiod r equency of a filter can be

reduced, and have conpleted the present invention based on such a
finding. [0009] The ahovﬁhdsscaibeddpngblem$hbequenfhohhetheeeibas
provided a nethod for producing an aromatic pol ycarbonate using an

aromati c dihyar cidigddnpanerntaingfa apkenipitated ecadslyal mheeriap s,

characterized in that the raw material in a _ . .
ester exchange catalyst is contained in raw materials, and

drastic resolution has been demanded. |
[0007]

The invention has been made in view of the above-
described problems in the prior art.

That is, the object of the invention is ta provide a
production method of an aromatic polycarbonate that can
reduce exchange frequency of a filter for filtering raw
materials.

Meanz for Resolving the Problems
[0008]

As a zresult of kxeen investigations to solve the
above problems, the present inventors have found that when
plural filters for filtering raw materials are used,
exchange frequency of a filter can be reduced, and have

) completed the present invention based on such a finding.
[0009]

Thus, according to the invention, there is provided
a method for producing an aromatic polycarbonate using an
aromatic dihydroxy compound and a carboniec diester as raw

materials, characterized in that the raw material in a



nolten state is filtered using plural filters arranged in series, and
then supplied to a reactor. [0010] The raw material is
preferably a m xture of the aromatic di hydroxy conpound and the
carbonic diester, and the raw material preferably further contains an
ester exchange catal yst. When the filter has an opening at the
upstream side of A m and an opening at a downstreamside of Bm in
at |l east one conbination, it is preferred that Ais larger than B
(A>13), and it is further preferred that Ais 8 or nore at the nost

upstreamidenand el 552 QN tkeed akihhCpTREh1dPWNELELANSlMfad in
It is preferred that at |east three fll?ers are present, and it iIs

pref err edsddials , abhnle8hén O8ppiidLrtPfa iackbkters is a pleat type
filter. On the other hand, it is preferred that flow velocity

on at | eamoigne filter surface of the filters for the raw material in
a nolten state is froml to 20 mhr, and it is further preferred to
satisfy the cofftet imvw wmhaerid) viserprefieraphni ag wixtinse f pift etha s

| ess than 5 gm the flow velocity on the filter surface of the raw
mat eri al dnpmatigl dihydroxg rompewnd1ard they parbepic (Feskryr e and
opening of the filter is 5 mor nore, the flow velocity is fromb5 to
20 ni hr. Yhe t Y ndratenipl sppeeeeibel EHEEPRTstRTTRIRSe AR S25¥9F t her

arranged be%gpen aﬂﬁa%%nﬁterial preparation tank and a reactor, and
raw nat erTaEgPe*R&ed*sing the static mixer, and it is preferred

that an ester gxghapge 681 PLyShalSaRUg80n10y 10E LAY 4L ELLA) Schl ween

the raw nmateri preparation tank and
of A um and an opening at a downstream side of B pm, in at

least one combination, it is preferred that A is larger
than B {(A>B), and it is further preferred that A is 8 oxr
more at the most upstream.side and B is 2 or less at the
most downstream side.

It is preferred that at least three filters are
presenﬁ, and it is preferred that at least one filter of
the filters is a pleat type filter.

Op the other hand, it is preferred that flow
velocity on at least one filter surface of the filters for
the raw material in a molten state is from 1 to 20 m/hr,
and it is further preferred to satisfy the conditions that
(1) where the opening of the filter is less than 5 um, the
flow velocity on the filter surface of the raw materiél in
a molten state i=s from 1 to 5 m/hr, and (2) where the
opening of the filter is 5§ pm or more, the flowIVelocity
is from 5 to 20 m/hr.

Furthermozre, it is preferred that a static mixer is



[ 0011] That is, the gist of the invention resides in the
following (1) to (11). (1) A nmethod for producing an aromatic

pol ycarbonate using an aromati c di hydroxy conpound and a carbonic
diester as raw materials, characterized in that-the raw materials in
a nolten state is filtered using plural filters arranged in series,
and then supplied to a reactor. (2) The production nethod of an
aromati ¢ pol ycarbonate as described in (1), characterized in that the
raw material is a mxture of the aromatic di hydroxy compound and the

carboni ¢ g,eghef .- aréihgz&ebamaaﬁt horfa@tﬁmxcﬁalarb ARPRlEien tank
pol ycarbonate as described in (1) (2), characterized in that an

ester exchafgen Cabak¥sl, | Saddir kagr Mdl% t heer M Ed chkihg aMd the
resulting mxture is filtered using the plural filters. (4) The
product i ostaeibofigbranaadonnt iic palefeatrikdnahe tasnndessirexh eckdhmngyry
one of (1) to (3), characterized in that when the filter has an
openi ng arathkyspstisemddadietof the gravarmaterisgdeni bgtegem dbansimeam
side of BM in at |east one conbination, Ais |larger than B (A>B).
(5) The praderiabrP¥eRarakism éﬁnkrBﬁﬁthepE$§Q%94x3nate as descri bed

n (4), charafterlzed in that Ais 8 or nore-at the nost upstream
side and or less at the nost downstream si de.

That is, the gist of the invention resides in :the

- following (1) to (11).

(1) A method for producing arn arcmatic polycarbonate using
an aromatic dihydroxy compound and a carbonic diester as
raw materials,

characterized in that the raw materials in a melten state
ig filtered using plural filters arranged in series, and
then supplied to a reactor.

(2} The prdduction method of an aromatic polycarbonate as
described in (1), characterized in that the raw material
iz a mixture o¢of the aromatic dihydroxy compound and the
carbonic diester.

{3) The production method of an aromatic polycarhonate as
described in (1) or (2), characterized in that an ester
exchange catalyst is further added to the raw material,
and the resulting mixture is filteréd using the plural
filters.

(4) The production method of an aromatic polycarbonate as
described in any cne of (1) to (3), characterized in that

when the filter has an opening at the upstream side of A



(0012] (6) The production nethod of an aromatic pol ycarbonate as
described in any one of (1) to (5), characterized in that at |east
three filters are present. (7) The production nethod of an aromatic
pol ycarbonate as described in any one of (1) to (6), characterized in
that at |east one filter of the filters is a pleat type filter. (8)
The production nethod of an aromatic pol ycarbonate as described in
any one of (1) to (7), characterized in that flow velocity on at

| east one filter surface of the filters for the raw material in a

mol ten stgl e hg LhoMPedi®g?Cad Br dow&%):rzgﬁ RiQEUt# 08 TR hag, ofca

aromati c pol ycarbonate as "described in (8), characterized in that the

flow vel arddat @het Bonbihbheios Prh ate 1irddie vhaw saiRsBpl in a nmolten
state is satisfied with the follow ng conditions (1) and (2):

(1) when (S)e Theeprmhudtitdne nfeithbdr oifs alne axrotazhcSppilycahidodidbay as
velocity is froml to 5 mhr, and (2) when the opening of the filter
is 5 pm clesapibed dime (Mowokerscteyizedf inntBat oA 20s n@ her mén@)atihe
production nethod of an aromatic pol ycarbonate as described in any
one of (1the cnegh upgiredterided ard thatsa Lte¥ i deRfx et (e pesier
arranged etmeen a ra materi al preparation tank and the reactor, and
the raw M ERE™,P29% xed using the static nixer

[0012] !
(6) The production method of an aromatic polycarbonate as
described in any one of (1) to (5), characterized in that
at least three filters are present.
{7) The production method of an aromatic polycarbonate as
described in any one of (1) to {6), characterized in that
at least one filter of the filtexrs is a pleat type filter.
{8) The production method of an aromatic polycarbonate as
described in any one of (1) to (7), characterized in that
flow velocity on at least one filter surface of the
filters for the xaw material in a molten state is from 1
to 20 m/hr.
{9) The production method of an aromatic polycarbonate as
described in (B8), characterized in that the flow velocity
on the filter surface of the raw material in a molten
state is satisfied with the following conditions (1) and
(2):

{1) when the opening of the filter is less than 5 um,
the flow velocity is from 1 to 5 m/hr, and

(2) when the cpening of the filter is 5 um or more,



(11) The production nmethod of an aromatic pol ycarbonate as descri bed
in any one of (1) to (10), characterized in that the ester exchange
catalyst is added to the raw materials between the raw nateri al
preparation tank and the reactor. Advantage of the Invention [0013]
According to the present invention, in the production of an aronatic
. pol ycarbonat e, exchange frequency of the filter for filtering raw
materials can be reduced. Brief Description of the Drawi ngs [ 0014]
[Fig. 13 Fig. 1 is a view showi ng one exanple of the production

appar at uscitf fARwakRIBLEEyPDs YEAWEaice 20 hfbg. 2] Fig. 2 is a view
expl ai ni ng one exanple of the constitution of a filter section.
Descri pt i g0 }ofThise pevdnceidhneehad il & gnona@dtbpollgedrbona Gelppd v
port of diphenyl carbonate
described in any one of (1) to (9), characterized in that
a static mixer is further arranged between a raw material
preparation tank and the reactor, and the raw materials
are mixed using the static mixer
(11) The production method of an aromatic polycarbonate as
described in any one of (1) to (10), characterized in that
the ester exchange catalyst is added to the raw materials
between the raw material preparation tank and the reactor.
Advantage of the Invention
[0013]

According to the present invention, in the
production of an aromatic polycarbonate, exchange
frequency of the Filter for filtering raw materials can be
reduced.

Brief Description of the Drawings

[0014]

{(Fig. 1] Fig. 1 4is a view showing one example of the
production apparatus of an aromatic polycarbonate.

[Fig. 2] Fig. 2 i=s a view explaining one example of the
constitution of a filter section.

Description of Reference Numerals and Signs

[0015}
la-1 ... Supply port of diphenyl carbonate
1b ... Supply port of bisphenol A



| b SUpPLY ROl el fenddin SRR RD O B s BBl [ SE—F-aW-TrELEr al
preparation tank 2b ... Second raw material preparation tank 3a, 3b
Anchor type stirring blade 4a ... Raw nmaterial feed punp 5a ..
Cat al yst supply port 6a ... First vertical reactor 6b ... Second
vertical reactor 6¢c ... Third vertical reactor
2a ... First raw material preparation tank

2b ... Second raw material preparation tank

3a, 3b ... Anchor type stirring blade
4a ... Raw material feed pump

Ba ... Catalyst supply porxt

6a ... First vertical reactor

6b ... Second vertical reactor

6c ... Third vertical reactor

7a, 7Tb, 7c, l0a ... Stirring blade

8a, 8b, 8c, 8d ... Distillation pipe

9a ... Fourth horizontal reactor

20, 20-1, 20-2 ... Pilter section

21, 22, 23 ... Filter

24 ... Static mixer

81la, 81b, 81lc, 814 ... Condenser

82a, 82b, B2c¢c, 82d ... Pressure reducing device

Best Mode for Carrying Out the Invention
[ools6] ;| -

The best mode for cazxrying out the invention
{hereinafter, the embodiment of the invention) is
described in detail below. The present invention is not

-1imitedlto the following embodiments, and can carry out
with wvarious modifications within a scope of its gist.
Further, the drawings used axe to explain the present
embodiment, and do not show the actual size.

{0017}



7a, 7b, 7c, 10a ... Stirring blade 8a, 8b, Sc, 8d ... Distillatio

pipe 9a ... Fourth horizontal reactor 20, 20-1, 20-2 ... Filter

section 21, 22, 23 ... Filter 24 ... Static m xer 8la, 8lb, 8lc,
Condenser 82a, 82b, 82c, 82d ... Pressure reduci ng device Bes

Nbde for Carrying Qut the Invention [0016]

{Polycarbonate resin)

In the present invention, a pclycarbonate resin is
produced by melt polycondensation based on an ester
exchange reaction hetween an aromatic dihydroxy compound
and a carbonic diester.

2 method of producing a polycarbonate resin by using
an aromatic dihydroxy compound and a carbonic diester as
raw materials, and continuocusly conducting melt
pelycondensation xreaction in the presence of an ester
exchange catalyst is described belaow.

[0018]
(Aromatic dihydroxy compcund)

The aromatic dihydroxy compound used in the present
embodiment includes a compound represented by the
following genaral formula (1).

{0019]
[Chem. 1]

General Formula (1)

HO‘@‘AQ—OH

(X)p (Y)q
[0020]

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

10

n

814
t



The bes el RSt hi-nent-l-on-(herermafter, the

enbodi ment of the |nvent|on) S descrlbed In detail below The
present invention is not limted to the foll owi ng enbodi nents, and
can carry out with various nodifications within a scope of its gist.
Further, the drawi ngs used are to explain the present enbodinent, and
do not show the actual size. [0017] (Polycarbonate resin) In
the present invention, a polycarbonate resin is produced by nelt

pol ycondensati on based on an ester exchange reaction betmeen an
aromati ¢ di hydroxy .conpound, and a carbgnlc di este A. nmet hod

of produciﬂﬁYab% Rk P&Es Bn 9y ?Pﬁggﬁﬁpgufﬁﬁﬁ?ﬁ?quHbEﬂbi s
conpound an boni c es ter am/naterlals, d _contipnu usly
conducting_ ft ééﬂycondg%%at|%n r%a%tl%ﬁfeseQHuagﬁéig ence ot Ha% efter

exchange ogglyskafon 45 Bt Qton] 01D d ALORY Goliday

conpound) ydr oxy conpoun used I n the gresent
?”bOd:”E?E?lQﬁéuﬂﬁflﬁtEQ&PO&ﬂdofE@rﬁsenieQnQYYIh&néQb'Qﬂunq aagenal
ornmul a
the same or different, respectively.

[0021}]

Specific examples of the aromatic dihydroxy compound
include bisphenols such as bis(4-hydroxydiphenyl)methane,
2 ,2-bis (4-hydroxyphenyl)propane, 2,2-bis{4-hydroxy-3-
methylphenyl)propane, 2,2-bis(4-hydroxy-3-t-butylphenyl)-
propane, 2,2-bis (4-hydroxy-3, 5~dimethylphenyl)propane,
2,2-bis{4-hydroxy-3,5-dibromophenyl)}propane, 4,4-bis (4-
hydroxyphenyl)heptane and 1,1-bis (4-hydroxyphenyl) -
cyclohexane; biphenols such as 4,4’-dihydroxybiphenyl and
3,3’,5,5' -tetramethyl~4,4' ~dihydroxybiphenyl ; bis{4-
hydroxyphenyl) sulfone, bis(4-hydroxyphenyl)sulfide, bis(4- ’
hydroxyphenyl)ether, and bis{4-hydroxyphenyl)ketene.

of those, 2,2-bis{4-hydroxyphenyl)propane ({bisphencl
A, hereinafter scmetimes abbreviated as BPA)} is preferable.
Thoze aromatic dihydroxy compounds can be used alone or as
mixtures of two or more thereof.

[0022]
{(Carbonic diestex)

The carbonic diester used in the present embodiment
includes a compound represented by the following general

formula (2).

11



<V AR-T I =~ V- FURF- WA U WY A Qsiprfornere )1 0020]
In the general formula (1), A represents a single bond, a

strai ght-chain, branched or cyclic dival ent hydrocarbon group having
from1 to 10 carbon atoms which may be substituted, or a dival ent
group represented by -0-, -S-, -CO or -502-. X and Y represent a
hal ogen atom or a hydrocarbon group having from1l to 6 carbon atons.
p and g are an integer of 0 to 2. X and Y, and p and q nay be the
same or different, respectively. [0021]

[0023]

[Chem. 2]

General Formula (2)

H

A'—O—C—O—A’
[0024]

In the general foxmula (2), A’ represents a
straight-chain, branched or cyclic monovalent hydrocarbon
group having from 1 to 10 carbon atoms which may be
substituted. Two A’s may be the same or different.

Examples of the substituent on A’ include a halogen
atom, an alkyl group having from 1 to 10 carbon atoms, an
alkoxy group having from 1 to 10 carbon atoms, a phenyl
group, a prhenoxy group, a vinyl group, a cyano group, an
ester group, an amido group and an nitre group.

[0025]

Specific examples of the carbonic diester include
diphenyl carbonate, a substituted diphenyl carbonate such
as ditolyl carbonate; and a dialkyl carbonate such as
dimethyl carbonate, diethyl carbonate and di-t-butyl
carbonate.

Of those, diphenyl carbonate (hereinafter sometimes
abbreviated as DPC) and a substituted diphenyl carbonate
are preferable. Those carbonic diesters can be used alone

or as mixtures of two or more thereof.

12



Specif4 D Gun@ o R BB AR L G- E -0y — € ORPOtd—-i-ncl ude
blsphenols such as bIS(4 hydroxydlphenyl)nethane

2, 2- hi s(4- hydr oxyphenyl ) propane, 2, 2-hi s(4-hydroxy- 3-
nethylphenyl)propane, 2,2-his(4-hydroxy-3-t - but yl-pheny1) -
propane, 2, 2- hi s(4- hydr oxy- 3, 5-di et hyl phenyl ) pr opane,

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

hydr oxyphenyl ) hept ane and 1, 1- bi s(4- hydroxyphenyl)- cycl ohexane;
bi phenol s such as 4, 4' -di hydr oxybi phenyl and

3,3 ,5,5 -tetranmethyl-4, 4' -di hydroxybi phenyl ; bi s(4-

hydr oxypheh§P$€LI f one, bi s(4- hydr oxyphenyl )sul fide, bis(4-"

22" hi A hya! o SRS SHESEBF SPREraT ECP REFes f (HoThReinge
abbrevial eg.gg EPALABOELELEDLFuc T 9R0 oA QUBLLE e KilesyagouPagns

can be use or ures of two or nore there

(Carbonic gi,e8 d£Tlass, and H3SeCRLLPOLEL LY €50 Glolds @t 1Rskhe present
enbodi ment 1 ncl udes a conpound represented by the foll ow ng general

formula (2). |[Ofik3]representative dicarboxylic acid or dicarboxylic

estexr include terephthaliec acid, isophthalic acid,
diphenyl terephthalate and diphenyl iscophthalate. When
replaced by such a dicarboxylic acid or dicarboxylic ester,
a polyester carbonate is obtained.

[0027]

Those carboxylic diesters (including the above
replaced dicarboxylic acid or dicarboxylic ester, and
hereinafter the same) are used in an amount excess to the
dihydroxy compound.

Speé.ifically, the carboxylic diester is used in a
molar zatic of preferably 1.01 or more and particularly
preferably 1.02 or more, and preferably 1.30 or less and
particularly preferably 1.20 or less, to the aromatic
dihydroxy compound. Where the molar ratio is smaller than
1.01, terminal OH group of a polycarbonate resin obtained
is increased, and thermal stability of the resin tends to
deteriorate. Further, where the molar ratio is larger
than 1.30, reaction rate of ester exchange lowers, and
there is the tendency that it is difficult to produce a
polycarbonate resin having the desired molescular weight.

Additionally, the xesidual amount of carbonic diester in

13



= — o B G Bt GundSe-GoaeA— 0024 In the
"general formula (2), Al represents a straight-chain, branched or
cyclic nonoval ent hydrocarbon group having from1 to 10 carbon atons
whi ch nmay 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 group, an ester group, an am do group and an nitro group

| es . of the _carbonic di

0025 f t,
Ui ponyl i TRein 4% TherREaRaq A hféﬁ;ﬁ WY GSRRIE SO.RUGE U LY
CPLooyRte: G fof! Sl5King N3 SuRliAgat IR SHRIBR! B ot

di et hyl caf%onate an car ona
di phenyl (herelnafter sonet i nes abbreV|ated as DPC) and a

substltuteggdlpheny carbonate are preferable. Those carbonic
di esters campgdeejused alone or as m xtures of two or nore thereof.

(Ester exchange catalyst)

The ester exchange catalyst used in the present
embodiment includes catalysts generally used in producing
a polycarbonate by an ester exchange method, and is not
particularly limited. In general, examples of the
catalyst include basic compounds such as an alkali metal
compound, a beryllium ox mr-;tgnesium compound, an alkaline
earth metal compound, a basic boron compound, a basic
phosphorus compound, a basic ammonium compound, and an
amine compound.

Of those ester exchange catalysts, the alkali metal
compound oxr the alkaline eaxth metal compound has large
effect in the poiﬁt of reducing exchange frequency of a
filter for filtering raw materials, purposed in the
present embodiment. 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
preferably ix10™® mol or more and particularly 1x1077 mol
or more, and preferably 1x10™* mol or less and particularly
preferably 1x10™2 mol or less, per mole of the aromatic
dihydroxy compound.

[0029]
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[ 0026] T8t d Rl R S LB s IBY,. +epltaced-by-di car boxylic
acid or dicarboxylic ester in an anount of preferably 50 nol % or

| ess, and nore preferably 30 nol % or |ess. The representative
di carboxylic acid or dicarboxylic ester include terephthalic acid,

i sophthalic acid, diphenyl terephthal ate and di phenyl i sophthal ate.
When repl aced by such a dicarboxylic acid or dicarboxylic ester, a
pol yester carbonate is obtained. [0027] Those carboxylic

di esters (including the above repl aced dicarboxylic acid or

di oarboxylic ester, and hereinafter the_same) are used in an anmpunt
excess to the dFR§drd%3LEompbehgcompound ep%ﬁ?%%amﬁﬁw Ay i ¢
diester is used in a nolar ratio of preferabhly 1.01 or nore and

parti cul af“F%aSr eFEPRBITIE. Ofu(‘fk" ndt%e, }?Hfgt Frabl SPPOIGEEE | &8 and
particul a fer 0 I , O r 4 ¢ di .
Conpound. "YNEBESh neAkYnded bdilpadl e RS AL E; A Kiliohae
group of Ql?thCﬁéQQﬂaESmﬁééﬁ&s obiai ned 491 i Lasheh1 ANk de iR
stability of the resin tends to deteriorate. Further, where the nolar
ratio i s kaegrelspaphdasls RAGigARcArBoRT1E6! RE1QN ChaNGEND IR T,
and there is the tendency that it is difficult to produce a

pol ycar bothte atkahi hawetefl t hinalesier edivblieny| asodbnght .potassium,
Additionally, the residual anount of carbonic diester in the resin

i s increagubidywn atdl scemyum.esult in odor at the tinme of nolding or

of a nolded article, which_is not preferred. (0028] .
Of those alkali metal compounds, a cesium compound

is preferred, and cesium carbonate, cesium hydrogen
carbonate and cesium hydroxide are particularly preferxred.
[0030]

Examples of the beryllium or magnesiﬁm compound and
the alkaline earth metal compound include inoxganic
alkaline earth metal compounds such as hydroxides or
carbonates of beryllium, magnesium and alkaline earth
metals; and salts of those metals with alcohols, phenols
and organocarboxylic acids. Examples of the alkaline
earth metal include calcium, strontium and barium.

[Q031] |

Examples of the basiec boron compbund include a
sodium salt, a potassium salt, a lithium salt, a calcium
salt, a magnesium salt, a barium galt and a strontium salt
of a boron compound. Examples of the boron c¢ompound
include tetrxamethyl Dboron, tetraethyl boron, tetrapropyl
boron, tetrabutyl boxon, trimethylethyl boron,

trimethylbenzyl boron, trimethylphenyl boron,

15



> e BdnbiSba) FThe-est-er--—-exchange-catal yst used in
t he present enbodlnent |ncludes catal ysts generally used in producing
a polycarbonate by an ester exchange nethod, and is not particularly
limted. In general, exanples of the catalyst i ncl ude basi c conpounds
such as an al kali netal compound, a beryllium or magnesi um conpound,
an al kaline earth nmetal conpound, a basic boron conpound, a basic
phosphorus conpound, a basic ammoni um conpound, and an am ne
conpound. O those ester exchange catal ysts, the al kali netal

compound or the alkaline earth nmetal conpound has large effect in the
poi nt of FW@MW%@&&&R@YHQEZH 1 RreR o rt4 39 fhylphgny Ay

t S t. enbodi Th h
Cat al yot P b dEAPHIBEREFIoe HERTD o CTIRVD BRI  RFSRr
Th t t f 9
ol or rm ?ri#?eq’%# %‘%f?q B e ol I
1x10-1 1R35 bhediarbyrd ef erably 1x10-2 nol or Iess
per nole d? the aronafi ¢ dihydroxy conpound. [0029] The

al kali met@dazonmpound includes inorganic alkali nmetal conmpounds such
as hydrOX|des, car bonat es and hydrogen carbonate conpounds of al kal
metal s; and or Gxamplakkadf rhbalbaahnpoplinssplsanis asorpbhsad ofinalikdki
metal with al cohols, phenols or organocarboxylic acids. Exanpl es of

t he al kal #rimalsnt pHasthdnushiqasmpovsdisusuchotass stuig thwliphesphinad
cesium . O those al kali netal , conpounds, a cesium conpound is
pr ef er r edt* g RECFVHPROSPBARE! €, cE§+h¥ﬁWﬂ§8ﬁ?Wﬁ&nate ¥5d~Basi um

hyd id ticul arl f 0030 . f th
beryi |1 O SRR By o ST YIRICE B AF AP R SRBERP £ bound
i ncl ude i | h di.

or car boriafbs By sy [ RHEApHInIERT <RSNRY, BIRSUAT BRolly KRELETD

salts of ¢ Hatals with al cohols, phenols and organocarboxylic
aci ds. Exanples of the al kaline earth metal include cal ci um
stronti umeousgibari um [0031]

Examples of the basic ammonium compound include
tetramethylammonium hydroxide, tetraethylammonium
hydroxide, tetrapropylammonium  hydroxide, tetrabutyl~
ammonium  hydroxide, trimethylethylammonium  hydroxide,
trimethylbenzylammonium hydroxide, trimethylphenylammonium
hydroxide, triethylmethylammonium hydroxide, triethyl-
benzylammonium hydroxide, triethylphenylammeonium hydroxide,
tributylbenzylammonium hydroxide, tributylphenylammonium
hydroxide, tetraphenylammonium hydroxide, benzyltriphenyl-
ammenium hydroxide, methyltriphenylammonium hydroxide and
butyltriphenylammonium hydroxide.

[0034]
Examples off the amine compound include 4-

aminopyridine, 2~aminopyridine, N, N-dimethyl-4-amino-

16



Exanpl.e - “S o T=Y N BN - Vo V0V W Ya 0 0 2 YAYN 1A YA NN W a Tl e-—g- gmsalt, a
potassiumsalt, a lithiumsalt, a calciumsalt, a magnesiumsalt,
bariumsalt and a strontiumsalt of a boron conpound. Exanples of
boron conpound i nclude tetranethyl boron, tetraethyl boron,
tetrapropyl boron, tetrabutyl boron, trimethylethyl boron,

trimet hyi benzyl boron, tri net hyl phenyl boron, raiseasitasinialt
triethyl methyl boron, triethyl benzyl boron, triethyl phenyl boron,
tributyl benzyl boron, tributyl phenyl boron, tetraphenyl boron,
benzyl triphenyl boron, nethyltriphenyl boron and butyltriphenyl
boron. [0®3Zjidine, 4imlpephebaminaryEisdsee pRoOSPREPHEP 2-

i nclude trival ent phgosphorus co unds sych as triethyl phosphi ne,
tri-n-proH?Fgﬁﬁgﬁﬁgﬁéf ?riisd%?%%ﬁFﬁﬁE@EﬁFﬁ@?!tri-25%¥?$$#¥iﬁﬂﬁqﬂi

Sl [ dor LORURPPBR { nosBer bR s, s T Y ASRRRRT

basic a ls 106Gl hra h : r oxi de,
tetraet hy a%#g%§ﬁ%Pﬁ%ﬂg§§3§g%g$g%?é%rgggléﬁnon?uﬁ#ﬁ?@%%xide,

tetrabutyhgﬁggFiunlhydroxide, tri met hyl et hyl anmoni um hydr oxi de,
tri met hyl benzyl ammoni um hydr oxi de, tri nethyl phenyl ammoni um hydr oxi

a
t he

um

de,

tri et hyl ngphyphiastDen W ihsl @f deombitiet Pyl peaaydepiani um hydr oxi de,
tri et hyl phenyl anmmoni um hydroxi de, tributyl benzyl ammoni um hydr oxi de,

tri butyl phenyl afegiadndhidmometdodt ofr apheryhatihopolydnrhranatde is

benzyl tri phenyl anmoni um hydr oxi de, nethyl tri phenyl anmoni um hydr oxi de

and but yl 8eephéipgd R um hydr oxi de. [ 0034]

The production of an aromatic polycarbonate is
conducted by preparing a mixture containing an aromatic
dihydroxy compound and a carbonic diester as raw materials
{raw material preparaticon step) and subjecting the mixtura
of those compounds to a multi-stage polycondensation
reaction in the presence of an ester exchange reaction
catalyst undexr a molten state using plural zeactors
[poly.coﬁdensation step). The reaction method may be any
of a batchwise method, a continuous method, and a
combination of a batchwise method and a continuous method.
The continucus method is preferred from the standpoint of
productivity and quality stability. In the case of the
continuons method, the -~ reactor uéed is generally
constituted of a plurality of reactors arranged in serxies,
and preferably, plural vwvertical reactoxrs and the

subsequent at least one horizontal reactor are used.

After the polycondensation step, a step of stopping'

a reaction and devolatilization removing unreacted xaw

17
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Exanpl es— ST S V=R % VTR Vs R AY-3 AT - S/ SR e

am nopyri di ne, 2- am nopyri di ne, /4, N-di net hyl -4-am no- pyridine,
4-di et hyl am nopyri di ne, 2-hydroxypyridine, 2- nethoxypyridine,

4- et hoxypyri di ne, 2-di nmet hyl am noi m dazol e, 2-met hoxyl i m dazol e,

i m dazol e, 2-mercaptoi m dazole, 2-nethylim dazol e and am noqui nol i ne.

[ 0035] (Production nmethod of aromatic pol ycarbonate) A
production nethod of an aromatic pol ycarbonate is described bel ow

The production of an aromatic pol ycarbonate is conducted by preparing

a mxture containing an aromatic di hydroxy conpound and a carbonic

di ester as?ieFifditer pBfs ¥93RFIAR PV IPTPIEES atlfond s R ymeFd zation
bj ti t he m xt th t | t,i - .
Dol yeondorEeRTHIPT i | A STy PCREainF Bn Henh, Shdfliner, o
ti | t t i | 4 t
(ol ycondrasett, A0, & AB1bERNG ) Eoklfdd bl Wil 15330 &' Step o
bat chwi se éﬂ%ﬂig% aaﬂ }Qﬂa Yd 1 e RQdn 3R¢o2pe@iREDahLPMnE! algiven

bat chwi se met'h conti nuous nethod. The continuous nethod is
preferred gandike sikzendpatnthef 1 ko dut iapggnopaidtelyl beéyaddedi | ity.
In the case of the continuous nethod, the reactor used is generally
constituted of &aphuratepy off thactmprsiwririangedethoderiesdegndibed

preferably, plural vertical reactors and the subsequent at |east one

hori zont albelytt or are used. After the pol ycondensation step,

a step of stopping a reaction and devolatilization renoving unreacted

raw mat er i%1%8land reaction by-products in a polynerization reaction
liquid, a ste Oft addilP% a hea%. st ahi | i)zer, a rel ease agent, a
col oring néaé\E a-exnd Tt RESPTRETA sTEFP of shaping a pol ycarbonat e
resin into pellgys %@ﬁhﬁ@i@ 9N GPaRBLY ChEmBbafa 2BfatNg | LKPnBRY
appropriately be added.
_diester used as raw materials of an aromatic polycarbonate
are generally prepared as a molten wmixture wusing a
batchwise , sSemibatchwise or continuous stirring tank +type
apparatus in an atmosphere of an inert gas such as
nitrogen or argon. ¥For example, in the case of using
bisphencl A as the aromatic dihydroxy compound and
diphenyl carbonate as the carbonic diester, temperature of
melt mixing is selected from a range of preferably 120°C
or higher and particularly preferably 125°C or higher, and
preferably 180°C or lower and particularly preferably
160°C or lower.
In this case, mixing proportions of tha aromatic
dihydroxy compound and tha carbonic diester are adjusted
such that the carbonic diester is excess, and are adjusted

such that the carbonic diester is in a proportion of

preferably 1.01 mol or more and particularly preferably

18



Each step of the production nmethod is described bel ow 10036) (Raw

mat eri al
a car boni

t he case
di phenyl

preparation step) An aromatic di hydroxy conpound and
c diester used as raw materials of an aromatic pol ycarbonate
are generally prepared as a nolten m xture using a batchw se,

sem batchwi se or continuous stirring tank type apparatus in an

at nosphere of an inert gas such as nitrogen or argon. For exanple,
of using bisphenol A as the aromatic di hydroxy conpound and

carbonate as the carbonic diester, tenperature of nelt

m xi ng i s1sg2 eabed d OkivRe [ 2898 PrdFerdnghly. IXOhedr dii ghess aadd
particularly preferably 125C or higher, and preferably 180C or | ower

and parti

parardul olef gradflerabd@CLo20] andr or less, bertmbiecaSethe

m Xi ng proportions of the aromatic di hydroxy conpound and the

car boni c

Yramatie gdihyskjoryt edmpoerdt hat the carbonic diester is

excess, and are adjusted such that the carbonic diester is in a
proporticﬁPQﬁ7ﬁareferably 1.01 nol or nore and particularly preferably

1.02 nol
pr ef er abl

e, andtprefeiab y 1.30 nol or less and particularly

;
ﬁighfqﬁﬁns *PEs8Btr nole of the aromatic di hydroxy

conpound. [ 003@91&%%5&%99Q%E§§t i By SLEP) ester exchange reaction

between the aromatic dihydroxy compound and the carbonic
diester is continuously conductéd by multiple steps of
generally 2 steps or more, and preferably from 3 to 7
steps.

Specific reaction conditicns 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 (1.3 Pa), and an
average residence time is in a range of from 5 to 150
minutes.

In each reactor in the case of conducting the
polycondensation step by multiple steps, further high
temperature and further high vacuum are generally set
stepwise within the above reaction conditions in order to
further effaectively dischaxge phenol by-produced with the
progress of the polycondensation =zreacticn. It is
preferred to set low temperature as possible and a short
residence time as possible to prevent deterioration of
quality such as hue of the polycarbonate obtained.

[0038]

In the case of conducting the polycondensation step

19
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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 multiple steps of generally 2 steps or nore, and preferably from3
to 7 steps. 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 (1.3 Pa), and an average residence tine
Is in arange of from5 to 150 m nutes. In each reactor in the
case of conducting the pol ycondensation step by nultiple steps,
further hyhmbhtepplat wwiersnd pueféesbly gla vatunsl by @dhevartijcskt
stepwi se within the above reaction conditions in order to further
ef f ect i vetepatiosshandéophthe| stysequshic et ieals it keepregetes bavine
pol ycondensation reaction. It is preferred to set |ow tenperature as
possi bl e affeldesfko b ine idsn Q¥aprratisn ppssfaraaree ppEg cprovided,

deterioration,of quality,such as hue of the_pol ycarbonate obtai ned.
[0038] | FHSFEEYLs InGF=abhiticthg TYRFIIR | OBIGEHAAT! oRoLoRp B =

mul Ui pl e shehs.ppheter 3Bbyaa PhULalLiY ol VELLl cala T act Lae g o1

t he subsé’q e€as ne’reactor havi ng excelTent

evapor at iR per f QLEPREEr M- SHAF Wigled, thereby increasing an average
mol ecul ar wei ghit o pol ycarbonate resin. The reactors provided are

general ly 3 tOogQampidsPbef &hablieabtlc? having exdefaEiescHiin tHflm
reactor having excellent thin filmevaporation perfornmance include a

thin fil mvapachéiona marfiondangal iddimdd | a1 etdpor Aiimn reaatbe;, A
surface renewal type tw n-screw kneadi ng reactor, a tw n-screw

hori zont glendriiEngay rthin orfilnm wevapeidatippe reactor, o pesdxfaged
pl ate type reactor which _polynerizes while freely dropping, and a
Wi T e- equiiSPeH2per PRt SHLPrarEeY y fdeaddagdor TOMFEIE poRy nET Y EICRAN | e

droppi ngh%lrgggns:gf Vgt&%ri[ago?)z'ge]actor r 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.
[0039]

The ester exchange catalyét used in polycondensation
of the aromatic dihydroxy compound and the carbonic
diester is generally previously provided as an agqueous
solution. Concentration of the catalyst aqueocus solution
is not particularly limited, and adijusted %to an opticnal
concentration according to solubility of a catalyst in
water. Other solvent such as acetone, alcohol, toluene or
Phenol can be used in place of water.

Water used for dissolution of the catalyst is not
particularly limited so long as kind and concentration of

impurities contained are constant. In general, distilled
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o Hil e

The ester Arere e ateaisagtuyae r-potyecondersatt-omof the aromatic
di hydr oxy conpound and the carbonic diester is generally previously
provi ded as an aqueous sol ution. Concentration of the catal yst
aqueous solution is not particularly limted, and adjusted to an
optional concentration according to solubility of a catalyst in
water. O her solvent such as acetone, al cohol, toluene or phenol can
be used in place of water. Wat er used for dissolution of the
catalyst is not particularly Iimted so | ong as kind and

concentration of_ i.npuritjes. contained & constant .. | n.general,
Qi stil] ea ™ heR oS R RRL FARE, BPITRE (1ikS (A28 RFSTSFRPEYaBFS Used,
[ 0040] (PE@g i on appar at us) One exanple of the production

et hod of "an aromati c pol ycarbonate to which the present enbodi nent

i s appli egpiSsRedn lapplakutdescri bed bel ow based on the draw ngs.
Fig. 1 is a view show ng one exanple of the production apparatus of

an aromati c polopeardiamile of tHee grodilietibanmagRadabIES a8 wemaBiEi 0.
1, the aromatic pol ycarbonate is produced through a raw materi al

pr epar at i pelstaponiater eparwingclantbe opaésenti agdediyebmpoungpihndda
carbonic diester as raw nmaterials, and a pol ycondensati on step of
subj ect i nie tsrerifigalda desgribed bplow dindeds om dher duavingsin a
nolten state using a_plurality of reactors. Subsequent |

pel'l ets of theEdSirycdrbdfat @ r¥iPN FROYHIGePRer SFGFPLEst 8F othe

t [ th ti d.d tilizati ' ted
mater | al PEAFTEET FERBFERoCEs PFROBERET RATEHAMACS o (Pebno

adding a %cﬁﬁi%?ﬂ | ia%%ra];a%ugel ‘élﬁﬁgnag%ﬂt  pigCOl 9ri ngyaat SEEQ%BE‘@d

the |ike a step orm ng aromat I c-pol yéar bonate i'n

pel l ets heayinGu-dodiaven Pasti ghdankbed. (Glbkyh a 24 thRakaWial
mat eri al preparation step, a first raw material preparation tank 2a

and a segubarAWiIGHL elsitelp ploEparadicparihgnk adb wWiomhtate dangasbed in
series, and a
compound and a carbonic diester as raw materials, and a
polycondensation step of subjecting those raw materials to
polycondensation zreaction in a molten state wusing a
plurality of reactors.

Subsequently, pellets of the polycarbonate resin are
formed through a. step of stopping the reaction and
deveolatilization removing unreacted raw materials and
reaction by-products in a molten reactant, a step of
adding a heat stabilizer, a release agent, a coloring
material and the like, and a step of forming the aromatic
polycarbonate into pellets having a given particle size.
[0041]

In the raw material preparation step, a first raw

material preparation tank 2a and a second raw material

preparation tank 2b which are connected in series, and a
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A% A

bRt B f-=SHPElyp-Rga-tTatertal-s prepared to a
pol ycondensati on step are provided. The first raw materi al
preparation tank 2a and the second raw material preparation tank 2b
are provided with, for exanple, anchor type stirring bl ades 3a and
3b, respectively. Di phenyl carbonate (hereinafter sonetines
referred to as DPC) as a carbonic diester is supplied in a nolten
state to the first raw material preparation tank 2a froma DEC supply
port la-1, and bi sphenol A (hereinafter sonetinmes referred to as EPA)

as an aromatic di hydroxy conpound is supplied in.a powder state to
the first ¥ %‘?&R)‘g)a?% fanEoFa THERHYARGPA XU PRYCTHHLS | b.

The bi sphenol _A_i.s di lLved i t di.phenyl bonate. 0042
Intne: pr BISBEREH’ dhana B YseAdRnaREHEE | ¢UB8) yitr bBRaraarasi n Hiown
in Fig lethe PEG lthrﬂégpﬁﬁéﬂﬁt&rg'i‘!ﬂktﬂpﬂd&t&{ S0l a draw
ni trogen gas at hosphere an e powder werl ghed under  a nitrogen

gas atnDSpRRESigLe SLELARMOLS Y &liP! i28d et hprbiiabar ays Rl ergc
preparation tank 2a fromthe DEC supply port la-1 and the SPA suppl y
port |Ib, esapgté|velahchdhen typpli dskeveingl Wiadelsr st34 awardt er3m)
preparation tank 2a exceeds the sane hei ght as the maxi num hei ght in
a transf exreppprhgyeline rammaterial mxture is transferred to the

seconq raw material preparation tank 2b. Next, the raw ,
mat eri'al ni xt ur@irkRerivht carbeshyesbsrednatses fyomatipest | xeffeynastt or

o2 oo e, PR T Al SRR Ut s cpsg, e Tl en

(1180720 GBEADELBGE: <SPS ARAMTN R AMBILPon ST 0 Sl

(he FOTRUOIEE ShehlBORS!CEanpe Bhal ButpHatDl e A (U Yfiarer
sometimes referred to as BPA) as an aromatic dihydroxy
compound is supplied in a powder state to the first raw
material preparation tank 2a from a BPA supply poft ib.
The bisphencl A is dissolved in a melten diphenyl
carbonate.
[0042]

In the production apparatus of an aromatic
polycarbonate resin shown in Fig. 1, the DPC melt prepared
at a given temperatufe under a anitrogen gas atmesphere and
the BPA powder weighed under a nitrogen gas atmosphere are
continuously supplied to the first raw material
preparation tank 2a from the DPC supply port la-1 and the
BPA supply port 1b, respectively. When liquid level of
the first raw material preparation tank 2a exceeds the

same height as the maximum height in a transfer piping,

the raw material mixture is transferred to the second raw
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In the firs ; oS el 3 +-on—-reaction is
conduct ed under a nltrogen atnDsphere such that the tenperature is
220C, the pressure is 13.33 kPa (100 Ton), the nunber of revol ution
of the stirring blade 7a is held to 160 rpm and the liquid level is
mai nt ai ned constant such that the average residence tine is from 60
to 120 mnutes while distilling the by-produced phenol froma
distillation pipe 8a. Next, the nolten reactant discharged fromthe
first vertical reactor 6a is continuously supplied to a second
vertical reactor  6b, a third vertical rector 6¢c and a fourth
hor|zonta?a?%%&ﬁ¥nP¥%Pa%§55@@s§PV§I9 -t hereby the pol ycondensati on

et such [hat eﬁf’egw:t o oEae, SAEORLOhCUBNERNEE | Ty ST epded”
hi h t d
ur i ng. 1t rESERr U b e A %*&%ﬁ B L B0 EhL D

such thaty, éﬁ@rf&@rgﬂgpifsg%ﬁcﬁé' Merh N£REN JaRACT Ond Smol Pén €XAHP! €,

about 60 m nutes reactor, the by-prdduced phenol is
distill edndfMdINniditsire ligt paasaapeﬁr&gh&s Bk le ¥4 20 andhe
filter section 20 i's described in detail below. Fig. 2 is a view

expl ai ni rrg:.bu:mr:eﬂ(.arrpl eFofthdrmamnsnst | 4 ut cenich t karbbhhee seagiieons20.
As shown Fig. 2, -the filter section 20 is constituted of three
filters 2dolwkicmdas3 acopmbalyst i Assacndgnuously sppwliede fidmep has
an opening at_the upstreamside of A mand an opening at a downstream

si de of - B-’El‘ﬁa:’rif?‘htsqlﬁ?i‘s’i Rﬁﬁ'et c%?rb‘i’ﬂai‘hﬁns"l"-ﬁwbgr‘br@feﬁ'*’@d tepastar s

| arger than Bc%ﬁﬁh% thli condition is satisfied, the filter
is furthd? Rff Y E‘F‘ PHEHRER on in exchange frequency of
the filter can pr. t her.nore, B.are Ais
preferably 8 oﬂﬁﬁhrg%an% fur cgﬁoﬁreggragfy ﬁ%scélﬁgge a? ﬁ£Q§£1
upstreampd e na1d.B is preferably 2 or less and further preferably 1
or less at the nost downstream side. Wiere A and B are excessively
fall en outto4by the range, there is the tendency that renoval of

foreign matters is deficient, and the filter is liable to clog.
In the first vertical reactor 6a, polycondensation

reaction is conducted wunder a nitrogen atmosphere such
that the temperature is 220°C, the pressure is 13.33 kPa
(100 Torr), the number of revolution of the stirring blade
7a is held to 160 rpm, and the liquid level is maintained
constant such that the average residence time is from 60
to 120 minutes while distilling the by-produced phenol
from a distillation pipe 8a. Next, the molten reactant
discharged from the first vertical =zreactor 6a is
continuously supplied to a second vertical reactor 6b, a
third vertical rector 6c and a fourth horizontal reactor
9a, successively, thereby the polycondensation reaction
proceeds. Reaction conditions in each reactor are

generally set such that high temperature, high vacuum and

23



[ 0045] et an e Ep ey L bea e TUTTCONST i t ut i ng t he
filter may be any of a netal mnnd a lam nated netal nesh, a neta
non-woven fabric, a porous netal plate and the |ike. Fron1the
standpoint of filtration precision, the |am nated netal nesh and the
nmetal non-woven fabric are preferred, and above all, a.type produced
by sintering and fixing the netal non-woven fabric is preferred. The
shape of the filter may be any type of a basket type, a disc type, a
| eaf disc type, a tube type a flat cylinder type, a pleat cylinder

d the i .Ab h f
[0ba6] 3 % ST Brha ™ AT g Py LR AP (i e anc

a netal - Si filt STy

the like Sghﬁgéﬁaﬁ%%ﬁmt gﬁgggﬁdp0|§%slg? heat ?eg?gggéééééﬁﬁ
reduction fe&c%%ar atigan, 1 ahz.-vaﬂe fd | the @iy 8Ach! Wha&ONLRNT
of 80%or less is preferred. Above all, stainless steels such as

SUS304, Slal‘ir%}:ﬁgesu-%%k@enc&l.ﬁ'i&l&ﬁn aadch heebickorara ,praser éesmpid047]
The openi ng descri bed herein nmeans a val ue of x when px val ue
repr esent adbomg tée hodhbhbes ngasduain onach) m&pred e obpitpgodw=ddO
16889 is 1,000. PX=(nunber of particle at a primary side |arger than
phenol is distilled from the distillation pipes 8b, Hc and
8d’
{0044]

The filter section 20 is described in detail below.

Fig. 2 is a view explaining one example of the
constitution of the filter section 20.

As shown Fig. 2, the filter section 20 is
constituted of three filters 21, 22 and 23 connected in
series,

When the filter has an opening at the upstream side
of A um and an opening at a downstream side of B um, in at
least one combination, it is preferred that A is larger
than B (A>B). Where this condition is =atisfied, the
filter is further difficult to clog, and =reduction in
exchange frequency of the filter can be promoted.

Furthexrmore, A and B are that A is preferably 8 or
more and further preferably 10 or more at the most
upstream side, and B is preferably 2 or less and fuxther
preferably 1 or less at the most downstream side. Where A

and B are excessively fallen outside the range, there is.

the tendency that removal of foreign matters is deficient,
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X Am / (nunber —of—paiiehenabua-socondary-si-de-+arger than X Pm) (1)
The term "upstreani’ neans a raw material preparation tank side to the
direction that the raw material m xture flows, and the term
"downstreant neans a reactor side the direction that the raw nateri al
m xture flows. [0043] From points of productivity and filter
life, it is preferred that flow velocity on the filter surface of the
raw material in a nolten state is from1l to 20 mhr. Were the fl ow

velocity is too snmall, there is the tendency that facilities becone
too large, and where the flow velocity is too large, there is the
tendency t#ned %hee Silitest i fdabdeohescdmrt . In particul ar,

where the opening of the filter is less than 5 Am it is preferred
that the f} %ﬁﬂelocity on the filter surface is froml to 5 mhr,

particularly fr 2t ml hr, _and where the opening _of .the filter is
5 pmor nore, i?&]les E%'é‘figfr ef¥Fhat**Fhe Fow FE oci tyFBﬁltFﬁe PPAERP

surface isg z{ﬂﬁltg:ftﬁﬂgzotﬂﬁ h?él@%{:t ﬁagr: aéél %a%m#orng ariom%QaEI Wind, a

The tenperat ure a‘raw materi e case of passing

through thgadidai@ld infbddle REASCY RIBR0T HBALwbFod Ok a1 ,t_eé_-?bm@yer,
where the tenperature is too low, the raw material 1s solidified, and
where it imetfl0 Riighe tRAQAHe ithet hRikef ect miteh ame! hekBBbpoint of
deconposi tion. For this reason, the tenperature is generally from
100 to 2006 ltpragionalpyedisinn,20the I2GEnaied pestdlcuhashy amckefthabl y
from 125 to 160C. [0049]
metal non-woven f£fabric are preferred, and above all, a
type produced by sintering and fixing the metal non-woven
fabric is preferred. The shape of the filter may be any
type of a basket type, a disc type, a leaf disc type, a
tube type, a f£lat cylinder type, a pleat cylinder type and
the like. Above all, the pleat type is more preferred.
[0046]

Material of the filter is not particularly limited,
and a metal-made filter, a resin-made filter, a ceramic-
made £ilter and the like can be used. From the
standpoints of heat resistance and reduction in coloration,
‘a metal-made filter having an iron content of 80% or less
is preferred. Above all, stainless steels such as SUS304,
SUS316, SUS316L, SUS310S and the like are preferred.

[0047] -

The opening described herein means a value of y when
Bx value represented by the following equation (1}
measured according to ISCO 16889 is 1,000.

By=(number of particle at a primary side larger than
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As shown in P PR C L G (o i v 14 Lo o) “g~pf-ovided—at the former part
or the latter part, preferably at the former part; of three filters,
but may not be provided. Regardi ng the nunber of the filter,
where one filter is used, the filter is frequently cl ogged by
operation in a short period of time. Therefore, plural. filters are
used in the present enbodi nent, and preferably three or nore filters
are used. By enploying this constitution, it becones extrenely
difficult to cause clogging of the filter, and an excellent effect is
exhi bi ted such that reduction |in exchange frequency of the f||ter is
promot ed. X Hm}/ n‘F’PP?he°5rE§Eh’r°1ﬁrb%‘H|’t‘reﬁ?°°“adm etidg laxgey than
filtered by the fil section 20 is a raw material m xture of an

-----

aromatic aiﬁ? r oxy npound and a carbonic tester. However, those raw
mat eri al s may ty er dt ..t he

present enbodi hngh%e,p%g glﬁc%{%ég# pg‘glaplgon %gna ca%‘s'j:f'yst1:"""':'.'%!"'‘-’""atq;mIa
limted, aafktBedeatdl UHe WM i3AIRM L0 MY Lfw tn?@céﬁ‘ﬁl”ﬁ&ﬂ&ﬂ!eh

preparation tank, between the raw material preparation tank and
reactor, &Rewsear@acher teHaWeHGHnsfHiRt hpaHiA N pAidttbOside the
stabilization of addition amount and t her nal stability of raw

mat er i al sdiredtien peletierited dawamathbeishtmiysire Eladoed bet ween the
raw material preparation tank and the reactor as shown in Fig. .1,
and abovel@P#81it is preferred that the raw naterial nixture and the

ester exchange catalyst are all m xed, and the resulting m xture is
passed through E?%Pf??%%ﬁss%%tPEﬂdﬁﬁtﬁﬁrghoﬁﬁﬁlﬁlFFﬁr jife, it is

Ho { di th t of - filt
oeeren iRt Sl oAt AP UIRR G 15 AR [ il A5 Phe aw
et er i al Scip GaEBLLSD SHRlE A ddl LEESEL USENE Ry 81 d | 567 S/mr.

arranged 1n serie then supp |ed e reac

Speci fi Caghdre t Nnd | i@ SQBLLEDE fﬂyﬂe 30" 28H8H1L O ArdOSid | QReOf
20-1, 20-2 and 20 in Fig. 1, and the arrangenent p03|t|on of the
filter SeténddndRYyLELt pfaléﬂla.tﬂé ehdddne/ et EBatef | hh@r whbrbhéhe
filter section may be arranged on plural positions of 20-1, 20-2 and
20. HovevErow freimdity stsardgoilargehathéoe eigntinat terderanye thernntbe
just before transferring to the reaction tank, it is preferred that
at | east Bhetex |kigie kecemesngiarEn 20. Exanpl es [0050]

In particular, where the opening of the filter is

less than 5 um, it is preferred that the flow velocity on
the filter surface is from 1 to 5 m/hr, particularly from
2Ito 3 m/hr, and where the opening of the filter is 5 pm
or more, it is preferred that the flow velocity on the
filter surface is from 5 to 20 m/hr, particularly from 6
to 10 m/hx.

The temperature of a raw material fluid in the case
of passing through the filter in the present embodiment is
not limited. Howevex, where the temperature is too low,
the raw material is solidified, and where it is too high,

there is the defect such as thermal decomposition. For
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The pr esent—nventrorfgegeterbet- e—getaitusing t he Exanpl es.
However, the invention is not limted to those Exanples so far as it
does not depart fromits gist. [0051] (Exanple 1) Bi sphenol A
as an aromati c di hydroxy conpound and di phenyl carbonate as a
carbonic diester were continuously supplied to a raw materi al
preparation tank having a heat nediumjacket and a heat nedi um coi
therein, and in which the inner tenperature is nmaintained at 150C, so
as to be di phenyl oarbonat e/ bi sphenol A=1.065 (nol/nol), followed by
m xi ng ang.nel ting. The raw material mxtu wi t a
(roms pi 5G| HEHRy ot Phe TRITHHGE (He SRRSEREY! A3 opdParFon

tank. A Copose CRLRNNAIIRAUROYE OGN YRGddggly! opLbey ALPING

through a pipihg by contrdllTng fl'ow rate such 't hat aqueous
sol ution LselePaBPl fhoheldB f 1@03cUM carbonate per nole of the raw
mat eri al bi sphenol™ A, subsequently supplied to three filter units

arranged ifpogeni es through a piping equipped with a static m xer, and
filtered. The respective filters have a structure that nedia prepared
by sintering 918893dlkowmdien gl o= wiathcf airee 24 eiprpomsisdeEt att 0 a
pl eat type, and the openings are 10 pm 5 pmand 1 pmin the order
fromthe tpst rkemmen deartnorhi theadatterowarndi ochrgferphlie ALl tthe
surface was 7 in/hr, 6 mhr and 2 mhr in the order fromthe upstream
si de. ConFPﬁ{E}GEsP%’E)Er RF R fdditered Bt PaY iants ke arevidedone

year, but it not .reached to.the gif er mg'al pressure ich is
Vhe. Standard {oReSRERANG: e AR O Cho( BOS5F ( EYARRT ag 41te
Qperati ony ﬁs&ﬁ“dﬂﬁ&egiiﬂeﬁhf S LTE?QE:E‘{ﬁ &Fod Pi@imé £ A
that the %%Igw vel’oc!ty on the ?i?te sur cec\’/%%se_ t(f(;@bet%> n?‘hr,
10 nf hr apd fhddthrpdiiddiecer d8mef.r ONrhdeatiad F egihsite riYReRs are
continuous operation was conducted in this state, it 'was reached to
the diffeaeadli dh pHRs Spresatt Combsdidents! aanlar grégerautiarbirag ie
filter after 30 days. :
more filters are used. By employing this constitution, it
becomes extremely difficult to cause clogging of the
filter, and an excellent effect is exhibited such that
reduction in exchange frequency of the filter is promoted.
In the present embodiment, a material +that is
filtered by the filter section 20 is a raw material
mixture of an aromatic dihydroxy compound and a carbonic
diester. However, those raw materials may be separately
filtered and then mixed.
In the present emboediment, the addition position of
a catalyst is not limited, and the catalyst may be added
to any of the raw material preparation tank, between the
raw material preparation tank and the reactor, and the

reactor. However, from the standpeoints of stabilization

of addition amount and thermal stability of raw materials,
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(0053] ( Conpattti-veimempiee-i Sperattomr-was ctonducted in the

same manner as in Exanple 1 except that only one filter having an
opening of 1 pmwas used. It was reached to the differential pressure
which is the standard for exchanging the filter in tw weeks, and

therefore,- the filter -had to be exchanged. [0054] Thus,
according to the production nethod of an aromatic pol ycarbonate
described in detail in the present enbodi nent, exchange frequency of

the filter for filtering ram/naterials can be reduced. As a result,
| I ent .effect t t d f k th

of fi1t or biAaREEEaREodr DI RS P S8, BHRSH PROBFORAET T4 or
h t t

oss 1 or el ANeBLp op£SEErafllth Ahdl %“‘? It%eﬁ%éé_%%%"%%nﬁ%&?@(%b%?ﬁ

Wi | e t he i ngpi Iasw@sapfenléeigr [ phedakofclAbl 2l Wi Aelarance

to speC|f|c embodi nents t her eof , be apparent to one skilled

in the ar hzkhﬂkevaﬁdoﬂﬁeﬁﬁ&ﬁ&‘eﬁl& ichit@ayE@Nax6 anl heniveste, tdiey ei n
wi t hout departing fromthe spirit and scope thereof. Thi s
appl i cati ¢hei gebateingmikaparesias paiseetd appbught tha {Phtentsection
Application No. 2007-087536) filed March 29, 2007, the entire
contents ?ﬁeﬁéo#hgﬁmngnﬁﬁﬁbbﬂ-|ncorporated by ref er ence.

Howaver, 'in the present embodiment, the position of
the filter section 4is not limited to 20, and it is
sufficient if only the raw materials in a molten state arxe
filtered using plural filters arranged in series, and then
supplied to the reactor.

Specifically, the filter section may be arranged to
any position of 20-1, 20-2 and 20 in Fig. 1, and the
arrangement position of the filter section may be plural.
Alternatively, each filter of the filter section may be
arrénged on plural positions of 20-1, 20-2 and 20.
However, from the standpoint that foreign matters are
removed just before transferring to the reaction tank, it
ies preferred that at least one filter is arranged in 20.
Examples
[0050]

The present invention is described in more detail
using the Examples. However, the invention is not limited
to those Examples so far as it does not depart from its
gist.

[0051]
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| ndustri-a i phappipnntal Qs iG-S OrONg-tot"he present

I nvention, in the productlon of an aromati c pol ycarbonate, exchange
frequency of the filter for filtering raw materials can be reduced.
Therefore, the industrial value of the invention is remarkable.
CLAIMS 1. A nmethod for producing an aronmatic pol ycarbonate using an
aromati ¢ di hydroxy conpound and a carbonic diester as raw material s,
characterized in that the raw materials in a nolten state are
filtered using plural filters arranged in. series, and then supplied
to a react tgat en the filter has an opening at the upstream

si de of /\éﬁ# opening at a downstream side of B pm in at |east

/ ! h v
Ceast Jone 1111 opisphinbl! 8°'aq (80, BrbfiEBhe. quntlrohy NIl Yol &
mol ten st Qi:&-h'e%yflr QRYRohQt& Ca dT N oa filidfi d r&.efsl‘l:@ﬁ[ ¥8LaCLEY £ Pfa

filter surface of the raw material in a nolten state i s sati %
with the fsigwend teoddivawonatbtiadngrbBaration tank having a heat

medium Jjacket and a heat medium coil therein, and in which
the inner temperature is maintained at 150°C, so as to be
diphenyl carbonaté/bisphencl 2A=1.065 (mol/mol), followed
by mixing and melting.

The raw material mixture was withdrawn from a piping
located at the bottom of the raw material preparation tank.
A cesium carbonate aqueous solution was added to the
piping through a piping by controlling flow rate such that
the aqueous solution is 0.5 umol in terms of cesium
carbonate per mole of thé raw material bisphenol A,
subsequently supplied to three filter units arranged in
series ‘through a piping equipped with a static mixer, and
filtered. The respective filters have a structure that
media prepared by sintering SUS316~made metal non-woven
fabric are processed into a pleat type, and the openings
are 10 pm, 5 pym and 1 pr in the order from the upstream
side. In this case, flow velocity on the filter surface
was 7 m/hr, 6 m/hr and 2 m/hr in the order from the
upgtream side. Continuous operation was carried out in
‘this state for one year, but it was not reached to the
differential pressure which is the standaxrd for exchanging

the filter.
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(1) when the opening of the filter is less than 5 pm the flow
velocity is from3. to 5 mhr, and (2) when the opening of the
filter is 5 pmor nore, the flow velocity is from5 to 20 m hr, and
that Ais 8 or nore at the nost upstreamside and 8 is 2 or |ess at
the nost downstream side. 2. The production nethod of an aromatic
pol ycarbonate as clainmed in claim1, characterized in that the raw
material is a mxture of the aromatic di hydroxy conpound and the
carbonic diester. 3. The production nmethod of an aromatic

pol ycar boi#ts2las clainmed in claim1 or 2, characterized in that an
ester exchange <catalyst is further added to the raw material , and
t he resul BusgrdexBlre is filtered using the plural filters. 4. The

production nmethod of ,an aronmatic_pol ycarbonate as clainmed in claim1l
or 2, charact ePPREREIARt RS Afondicdied nirethe same manner as in

Example 1 except that the flow velocity on the filter
surface was set to be 28 m/hr, 10 m/hr and 6 m/hr in the
order from the upstream side. When continuous operation
was conducted .in this state, it was zreached to the
differential pressure which is the standard for exchanging
the filter after 30 days.

[0053]

{Comparative Example 1)

Operation was conducted in the same manner as in
Example 1 except that only one filter having an opening of
1 pm was used. It was réached to the differential

. pressure which is the gtandaxd for exchanging the filter
in two weeks, and therefore, the filter had to be
exchanged.

[0054]

Thus, according to the production method of an
aromatic polycarbonate described in detail in the present
enbodiment, exchange frequency of the filter for filtering
raw materials can be reduced. As z result, excellent
effects are exhibited such that degree of risk in the case
of filter exchange' and stop fregquency of operation
involved in filter exchange <can be reduced, and an

aromatic polycarbonate containing less foreign matters can
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filters are el @un .0 duci--00 et hod-of an aromatic
pol ycarbonate as clainmed in claim1 or 2 , characterized in that at
| east one ifilter of the filters is a pleat type filter. 6. The
production nmethod of an aronmatic pol ycarbonate as clainmed in claim1l
or 2, characterized in that a static mxer is further arranged
between a raw material preparation tank and the reactor, and the raw
materials are m xed using the static mxer. 7. The production nethod
of an aromatic pol ycarbonate as clained in claim3, characterized in
that a static mxer is further arranged between a raw materi al
prepar ati Bf PBRAIREA iha (HARLS MaBABTt he raw material s are ni xed
using the Q{J% c m xer. 8. The production nethod of an aronmatic
pol ycarboﬁ e'as clained in claim7, characterized in that the ester
‘exchange catal ypliie aflflahiehedils haW BBLET kb HRISRED dd¥it™lna
material preparation tank and the reactor.

with reference to specific embodiments thereof, it will be

apparent to one skilled in the art that varicus changes
and modifications c¢an be made therein without departing
from the spirit and scope thereof.

This application is based on Japanese patent
application (Patent »aApplication No. 2007-087536) filed
March 29, 2007, the entire contents thereof heing hercby
incorporated by reference. '

Industrial Applicability
[0056]

According to the present invention, in the
production of an aronmatic polycarbonate, exchange
frequency of £he filter for filtering raw materials can be
reduced. Therefore, the industrial value of the invention

ié remarkable.
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CLAIMS

1. A methed for producing an areomaktic polycarbonate using
an aromatic dihydroxy compound and a carbonic diester as raw
materials, characterized in’
that the raw materials in a molten state are filtered using
plural filterxs arranged in series, and then supplied to a
raactor,
that when the filter has an cpening at the upstream side of A
um and an opening at a downstream side of B pm, in at least one
combination, A is larger than B (A>B),
that £low velocity on at least one filter surfaqe of the filters
for the raw material in a molten state is £from 1 to 20 m/hx,
that the f£low veleocity on the filter surface of the rawmaterial
in a molten stabte iz satisfied wit-h the following conditions
(1) and (2):

(1) when the opening of the filter is less than 5 um, the
£low velocity is from 1 +to 5 m/bx, and

(2) when the opening of the filter is 5 um or more, the
£flow velocity is from 5 to 20 wm/hr, and
that A is 8 or more at the most upstream side and B is 2 or less
at the most downséream side.
2. The production method of an axematic polycarbonate as
claimed in elaim 1, characterized in that the raw material ig
a mixture of the aromatiec dihydroxy compound and the carbonic
diester.
3. The production method of an aromatic polycarbonate as

claimed in claim 1 or 2, characterized in that an ester exchange

32



catalyst is further added to the rawmaterial, and the resulting
nmixture iz filtered using the plural EFilbtenms,

4. The production method of an aromabic polycarbonate as
claimed in ¢laim 1l or 2, characterized in that at least three
filters are present.

5. The productien method of an aromatic polycarbonate as
claimed in claiml ox 2, characterized in that ak least onelfilter
of the filters is a pleat type f£ilter.

6. The production method of an arcmatic polycarbonate as
elaimed in claim 1 or 2, characterized in that a stabtic mixrer
ig further arranged between a raw material preparation tank and
the reactoxr, and the raw materials are mixed using the static
mixexr.

7. The production methed of an aromatic polycarbonate az
claimed in claim 3, characterized in that a static mixer is
further arranged between a raw makterial preparation tank and
the reactor, and the raw materials are mnixed uwaing the static
mixexr.

8. The production method of an arcmatic polycarbonate ag
c¢laimed in elaim 7, characterized in that the estexr exchange

catalyst is added to the raw materials between the raw material

preparaticon tank and the reactor.
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