-1- SPECI FI CATI ON PROCESS FOR PRODUCI NG AROVATI C POLYCARBONATE RESI N

TECHNI CAL FI ELD [0001] The present invention relates to a process for
produci ng an aronatic pol ycarbonate ~dsin. Mire particularly, the present
"invention relates to a process for producing an aromatic pol ycarbonate
resin having a less content of foreign matters by using a specific polyner
filter, and further to a process for producing aromatic polycarbonate
resins which is capable of proviSHECFFICATIONs of different grades that are
different in viscosity-average nolecular weight (M) or branching degree
from each ot her PROCERE FUR PRODUCING AROMATCLC PODRYPRABEBONATBYREBINGI ng
reaction conditions in a transesterification nmethod. BACKGROUND ART [0002]
Aromati c pol ycarbonate resins have been extensively wused in various
applications because they are excellent in heat resistance, nechani cal

propert |%@@E?§mct resi stance, dimensional stability and

t ranspa ; the nmethod for producing the aronatic pol ycar bonate

- 2- resi{gbofrere are known a nelt polynerization nethod

The present invention relates to a process for

producing an aromatic polycarbonate resin. More
particularly, the present invention relates to a process for
producing an aromatic polycarbonate resin having a less
content of foreign matters by using a specific polymer
filter, and further to a process for producing aromatic
polycarbonate resins which is capable of providing products
of different grades that are different in viscosity-average
molecular weight (Mv) or branching degree from each other by
switching an operation of the process by changing reaction

conditions in a transesterification method.

BACKGROUND ART

[0002]

Aromatic polycarbonate resins have been extensively
used in various applications because they are excellent in
heat resistance, mechanical properties such as impact
resistance, dimensional stability and transparency.

[0003]

As the method for producing the aromatic polycarbonate



(transesterification nethod), an interfacial polynerization nethod
(phosgene nethod), etc. However, in any of these conventional nethods,
since foreign matters are generated +I- a reaction apparatus or a flow path
-of high-viscous substances after the reaction, it is required to renove the
foreign matters therefrom For this reason, there has been adopted the

nmet hod of treating a nolten aromatic polycarbonate resin with a pol yner
filter, resdnear these prepasaws fomedtcpodymerhedthanembtbadr eported. [0004]
For exanple, there have been proposed the nethod of purging a filter

housi ng (afrdneestle rdifdcartisnwnelihod) er aar infekfageéal( PelenerDeatbents 1 and
2); the treating nethod conducted under a specific differential pressure

using apehhbige (Ph%fs%b%'engieEﬁbH&d gschaviiige e SPech fAky Nef tidge di aneter
(Pat ent Docunen the nethod using a filter having a specific structure

(Pat ent SB@%E‘E% ‘f‘x)l ma oh@enst&'%@o?g!?&gﬂ RAE8Es TREE gl?hgfétgévi&es

acconmo amnate ¢4 tute ma p urallty Isc-type filter
el enents in whlc each filter elegg Laneter of not nore

Chont 5% neReLiBls B Bhraus bl pe TP, RaEhaBr RuBhEt BPOLS t he ourer

dlaneterﬁgﬁnner di aneter/outer dianeter) of not less than 1/7, and a nesh
si ze of SNOEtRHLES Pﬁ&ﬁr46hﬁlFP&FéﬁPnDoéEnéﬁtrSﬂU1fﬁ€s§°pF6B8§%d Bt hods are

-3- based on the finding that when air retained in the filter is
foreign matters therefrom. For this reason, there has been

adopted the method of treating a molten aromatic
polycarbonate resin with a polymer filter, and various
proposals for such a method have been reported.

[0004]

For example, there have been proposed the method of
purging a filter housing and metal elements with water or
nitrogen (Patent Documents 1 and 2); the treating method
conducted under a specific differential pressure using a
filter retaining particles having a specific particle
diameter (Patent Document 3); the method using a filter
having a specific structure (Patent Document 4); and the
method using one or more filter devices accommodating a
laminate constituted from a plurality of disc-type filter
elementsrin which each filter element has an outer diameter
of not more than 15 inches (38.1 cm), a ratio of an inner
diameter to the outer diameter (inner diameter/outer
diameter) of not less than 1/7, and a mesh size of not more

than 40 um (Patent Document 5). These proposed methods are



contacted with a nolten resin, the resin undergoes thermal deconposition to
t hereby generate gell ed substances (Patent Docunents 1 and 2), or the
finding that the resinis retained apd deteriorated in the filter (Patent
-Docunents 3 to 5). [0005] In addition, as to the nmethod of m xi ng and
melting an aromatic di hydroxy conpound and a carbonic diester gnd then
filtering the resulting nelted m xture which is to be conducted prior to

"t he nel bageldyocondaes&tindingt khae Wwaenbedér rptapneddihheheefhbternishi ch a
filter used therein is treated by any one of a nethod of washing the filter

with a cwathchedsalith anmedBh ¢eBan3t theagbsoAeungedgsekech@embrom the
group consisting of orthophosphoric acid, nitric acid and oxalic acid, and

a met hogeaf, %%@QLBQE§%'E%%Ee%RE? %?Eg Eﬂiédoguﬁégahee§59§h£8ﬁt12 to 48

hr (Pat ent cunent een proposed to avol d such a

dlsadvae}a hh%t §§Ibrea%#ngpgnf égﬂgg gagg ¥ﬁgr?gggﬁe resin with a
il t 0

enpera?ure far hi gher

polyner

than a neltln oi t of the polyner ressure | oss, reby
causi ng T nﬁf agezLosPabe spbart FOREE ¢ BRESRE DPPERSES

pol ycar bonat e. [0006] In the transesterification nethod, the aronatlc -4-

pol ycar B6n&e resin is produced by subjecting the aromatic

[0005]

In addition, as to the method of mixing and melting an
aromatic dihydroxy compound and a carbonic diester and then
filtering the resulting melted mixture which is to be
conducted prior to the melt polycondensation, there has been
proposed the method in which a filter used therein is
treated by any one of a method of washing the filter with a
washing solution comprising at least one acid selected from
the group consisting of orthophosphoric acid, nitric acid
and oxalic acid, and a method of aging the filter at a
temperature of 150 to 250°C for 12 to 48 hr (Patent Document
6). This method has been proposed to avoid such a
disadvantage that when treating an aromatic polycarbonate
resin with a polymer filter, the polymer filter is heated to
a temperature far higher than a melting point of the polymer
owing to a pressure loss, thereby causing formation of gels
or decomposition or carbonization of the polycarbonate.
[0006]

In the transesterification method, the aromatic



di hydr oxy conpound and the carbonic diester both kept in a nolten state to
pol ycondensation in the presence of a catalyst while renoving phenols

by- produced, fromthe reaction systegm In the case where it is intended to
obtain products of different grades that are different in

vi scosi ty-average nol ecul ar wei ght (M/) or branching degree from each

ot her, operation is switched by changing reaction (polycondensation)

“condi ti ppdycarbonatieesesfinpiecpsedacadi by sabjeogirgptbdustomatiaci lity. For
exanpl e, when the node of operation is switched from production of the

prOdUCtdﬂﬁyhﬁﬁxyacbﬁF@@nﬁyah@ pheddetbenief dibeterodseh keptngnaasmall M,
fromthe viewpoint of a good productivity, it is inportant to shorten a

time TeAgILed Bkl 6! WonyBBniBngat A nst AL CprEsbRBedoptate I N uhich the

on-specitication produc ving a snmm talned after adverse

i nfl th .evVi . ' i ti .S .di $5] . [0007] As
the ot RBTo0F "t dhterng SRy BBChhPReTBoPYcar Bakea” FRLRTERE. Which 1 ne
operation is ,switched in such a nmanner., as descriped aboyve, there has been
propose&eﬁﬁélpﬁpﬁﬁ§§&m'ne?ﬁoﬂh%fC??%dW?EF?Hanﬁﬁt%ﬂ??ﬂﬁ%@gt91 Tof

fisheyes in the aromatic polycarbonate resin and determning the time for
conduct PF§AacEsoeéddid fesent| aaaArg shahsaphadeféerantrdhct or (Patent
Docunent 7). -5- [0008]

viscosity-average molecular weight (Mv) or branching degree

from each other, operation is switched by changing reaction
(polycondensation) conditions in a series of processes using
a single production facility. For example, when the mode of
operation is switched from production of the product having
a large Mv to production of the product having a small Mv,
from the viewpoint of a good productivity, it is important
to shorten a time required until returning to a steady state
(such a state in which the on-specification product having a
small Mv is obtained after adverse influence of the previous
reaction conditions is dissipated).

[0007]

As the method of producing the aromatic polycarbonate
resins in which the operation is switched in such a manner
as described above, there has been proposed the improved
method of tracing or monitoring the number of fisheyes in
the aromatic polycarbonate resin and determining the time
for conducting a procedure for cleaning a gas phase of a

reactor (Patent Document 7).



According to the above nethod, since the tine for conducting a procedure
for cleaning a gas phase of a reactor can be adequately determned, it is
possi ble to produce the aromatic polycarbonate resin having a | ess nunber
~of fisheyes and exhibiting an excellent hue in an efficient nanner.
However, the nethod fails to take into account how to shorten the tine
required until returning to a steady state after switching the operation.
‘[0009] [Paent Document 1: Japanese Patent Application Laid- open (KOKAI)
No. 11-291237(1999) Patent Docunent 2: Japanese Patent Application Laid-

open (KOKAI) abeor#iing9130460&998pvRaeshoBpCcyiROE Bhelop@seser Pat ent
Application Laid- open (KOKAI) No. 2000-219737 Patent Docunment 4: Japanese

Pat ent @B&E&%%}%gggLﬁ&éteaﬂ%B @B?KéhbaHQngéQoéagzéﬂaEétSﬁtaE?éHEEaf 5t PCT

Panphl e 4" Patent Docunent 6: Japanése Patent Application Laid-

PR R R A
B S Rt L polycarbonate’ 262kin having a less number of
fisheyes and exhibiting an excellent hue in an efficient
manner. However, the method fails to take into account how
to shorten the time required until returning to a steady
state after switching the operation.
[0009]
Patent Document 1: Japanese Patent Application Laid-
open (KOKAI) No. 11-291237(1999)
Patent Document 2: Japanese Patent Application Laid-
open (KORAI) No. 11-291304(1999)
Patent Document 3: Japanese Patent Application Laid-
open (KOKAI) No. 2000-219737
Patent Document 4: Japanese Patent Application Laid-
open (KOKAI) No. 2001-9214
Patent Document 5: PCT Pamphlet WO 01/83584
Patent Document 6: Japanese Patent Application Laid-
open (KOKAI) No. 2003-48975

Patent Document 7: Japanese Patent Application Laid-

open (KOKAI) No. 2007-31621

DISCLOSURE OF THE INVENTION




An object of the present invention is to provide a process for producing an
aromati c pol ycarbonate resin (purified aromatic pol ycarbonate resin) having
a less content of foreign natters o¥6phenols which is prevented from
"suffering fromprolonged retention and deterioration of the resinin a
filter. [0011] Another object of the present invention is to provide an

i nproved process for producing aromati c pol ycarbonate resins in which

‘pr oduct BROBLEM{ TOr BBt SOLUMEDSBY WEEEaIRVENTIO®r ent in vi scosity-average

nmol ecul ar weight (M/) or branching degree fromeach other are obtained by
sw tchi pgoi1operati on of the process by changing reaction conditions in
transesterification nethod, wherein the tinme required until returning to a
steady st at epaf Bspeéw behtne %Pss@ﬁ@rgﬁwﬂti@ﬁni@et@@féw 40 thereby
produce the aromafic polycarbonate resin having a | ess nunber of fisheyes
and exhlL-hRLERY e.l .effici pas:Tarally NS FOR SOLVI NG
THE PRCEEEEFEFOS?g]Bﬁgagbggguﬁﬁ aropdtil %2£%§Q£b restd

e pr I nventors’ earnest study, it

cur face (PHEF 4P SxpBRE e nbaLufatPofatbotar ifbravtie $ole# o be freated
e e et ane ael Forelhs mhE o< °ul Sheng L oMLh oL ngesdstegt on and
et eri oFQPtBAtI ALt hETE1Y p
from suffering from prolonged retention and deterioration of
the resin in a filter.
[0011]
Another object of the present invention is to provide
an improved process for producing aromatic polycarbonate
resins in which products of different grades that are
different in viscosity-average molecular weight (Mv) or
branching degree from each other are obtained by switching
operation of the process by changing reaction conditions in
transesterification method, wherein the time required until
returning to a steady state after switching the operation
can be shortened to thereby produce the aromatic

polycarbonate resin having a less number of fisheyes and

exhibiting an excellent hue in an efficient manner.

MEANS FOR SOLVING THE PROBLEM

[0012]
As a result of the present inventors' earnest study, it

has been found that when modifying a filter such that an



filter as well as undesirable catalytic action due to constitutional netals
of the filter, thereby obtaining an aromatic polycarbonate resin having a

| ess content of foreign matters or yhenols. [0013] The present invention
“has been attained on the basis of the above finding. That is, in an aspect
of the present invention, there is provided a process for producing a
purified aromatic polycarbonate resin, conprising the step of treating a
nol t en antemibstpeuycackobhteeofsia weph an pospeeificl|cendiwnbenein a
concentration ratio of a chromum atomto an iron atom (Cr/Fe) which are

present ta8 aBsiguter pestredcédcehetewhehpobiinbe préventes feasured by X-ray
phot oel ectron spectroscopy is not less than 1.5 (first invention). [0014]

I n anot barrasRRGt £2bm! g%o%ﬁﬁéat rbOURRLbANantNgE Lt SorRE P¥h dEH endr ocess for
produci ng aromafi ¢ pol ycarbonate resins in which after producing a

| _ boflate” "resi inga
o otluct ESRCEoRE PEbs 287 EhAREREHRTE oS R EE T O e o ™ 201 '

Vi scosi CETeRasiOnaeBat ot SuFGhheNE ot Ry FHECSakTOPHRURDRE I BR faci 11t es
as used for production of the polycarbonate resin A said Process
conpr i sPAgMatiFepedygarbonate resin having a less content o

foreign matters or phenols.

[0013]

The present invention has been attained on the basis of
the above finding. That is, in an aspect of the present
invention, there is provided a process for producing a
purified aromatic polycarbonate resin, comprising the step
of treating a molten aromatic polycarbonate resin with a
polymer filter, wherein a concentration ratio of a chromium
-atom to an iron atom (Cr/Fe) which are present on an
outermost surface of the polymer filter as measured by X-ray
photoelectron spectroscopy is not less than 1.5 (first
invention).

[0014)

In another aspect of the present invention, there is
provided a process for producing aromatic polycarbonate
resins in which after producing a polycarbonate resin A
having a viscosity-average molecular weight Ma, production

conditions are changed to produce a polycarbonate resin B

having a viscosity-average molecular weight Mb smaller than



pol ycondensati on step of conducting transesterification reaction of an
aromati ¢ di hydroxy conpound with a carbonic diester conpound and a
purification step of allowing the reggsulting nolten aromatic pol ycarbonate
“resin to pass through a polymer filter using a nelting extruder to renove
foreign matters therefrom wherein a filter having a |larger nesh size
.(opening dianeter) is used as the polyner filter when producing the

pol ycar bheavéscesitiyAavandga moléeulahave hght Maahd fng nelsén samee (openi ng
dianeter) is used as the polyner filter when producing the pol ycarbonate

resin BErouﬁ@ﬂiéﬂﬁf&BEMﬂtQ@QraéiQ@e@fféhepﬁéﬁﬁﬁﬁibﬁrd&“ﬁﬁ@ductiOn of the
pol ycarbonate resin A to production of the polycarbonate resin B, the

pol ymrﬁ%i#&ﬁfbaﬁ?ﬁ?grésk rﬁ,ersﬁahpfééésé,sc? 3 ey O¥Er1dgsd e pol ymer

i A
filter ving a snaller nes Sl ze;" and a di rence” between the nunber of

| 1oy hqhJoblBenk 218008 AR 5! 3,0 5 o 5p a0 py e polyTe

filters a neasur hangi ng ove polymer filters,
is not nore than 10 (second. inventign). 0015 urther, in the, other aspect
of the pFESERPD; A eﬂgiﬁﬁ?mth%r lhggﬁ%ﬁzi%%@p%A?gg%ﬁgg 3 frath YA ng

aromatic_pol ycarbonate resins in which after producing a -9- polycarbonate

resin CAhSERE GoBPAHBRi ARddagPetifEcat pprdeker ot cRRPWinhsthif e changed to

produce a pol ycarbonate resin D having a branching degree Nd smaller than
t he resulting molten aromatic polycarbonate resin to pass

through a polymer filter using a melting extruder to remove
foreign matters therefrom, wherein a filter having a larger
mesh size (opening diameter) is used as the polymer filter
when producing the polycarbonate resin A, and a filter
having a smaller mesh size (opening diameter} is used as the
polymer filter when producing the polycarbonate resin B;
when switching operation of the process from production of
the polycarbonate resin A to production of the polycarbonate
resin B, the polymer filter having a larger mesh size is
changed-over to the polymer filter having a smaller mesh
size; and a difference between the number of fisheyes in the
resin as measured 2 hr before changing over the polymer
filters and that as measured 1 hr before changing over the
polymer filters, is not more than 10 (second invention).
[0015]

Further, in the other aspect of the present invention,
there is provided a process for producing aromatic

polycarbonate resins in which after producing a



branchi ng degree Nc using the sanme production facilities as wused for
production of the polycarbonate resin C, said process conprising at |least a
pol ycondensati on step of conducting-d+ansesterification reaction of an
“aromatic di hydroxy conpound with a carbonic diester conpound and a
purification step of allowing the resulting nolten aromatic pol ycarbonate
resin to pass through a polyner filter using a nelting extruder to renove
“for ei gnpoBytarbBohheeetesim cwhavenhg a bratenihgudegree |¥e ger nmesh size
(opening diameter) is used as the polyner filter when producing the

pol ycar Bppaheti8al BokdidNénd hibt 8haRged Ngo apSo@hd&r a NBSTyc &t Ben{t@peni ng
dianeter) is used as the polyner filter when producing the pol ycarbonate

resin DrelleNySHLERENG pRRERLAONAOE LONE' OfgPPel ORI OGYCL] ON OF the

poLycarBona to productron the polycarbonate resin D, the

polymer filter having a |.arget_ne Size i hange ver.to.the filter
havi ng Brgﬂﬁﬁﬁgg ﬁ%ggegigg; 3ﬁﬁgaéﬁﬁi??%?eﬁﬁ%&%%ggggnp?ﬁﬁlﬁ 2r?f fi sheyes
in the resin_as neasured 2 hr before chaqgin over .t he pol r filters and
that asUABdstPEJIPICARCEAPBr 8E cHARGPRLYSIEPORA epﬁ?ﬁﬁ%rcffﬁﬁﬁgfs, is not nore
than 10 (third invention). -10- EFFECT OF THE I NVENTI ON [0016] According to
the firBrorasencPBRripingsaposendt cat Bolyeondersahian ofedP ©hol ycar bonat e
resin having a | ess

conducting transesterification reaction of an aromatic

dihydroxy compound with a carbonic diester compound and a
purification step of allowing the resulting molten aromatic
polycarbonate resin to pass through a polymer filter using a
melting extruder to remove foreign matters therefrom,
wherein a filter having a larger mesh size (opening
diameter) is used as the polymer filter when producing the
polycarbonate resin C, and a filter having a smaller mesh
size (opening diameter) is used as the polymer filter when
producing the polycarbonate resin D; when switching
operation of the process from production of the
polycarbonate resin C to production of the polycarbonate
resin D, the polymer filter having a larger mesh size is
changed over to the filter having a smaller mesh size; and a
difference between the number of fisheyes in the resin as
measured 2 hr before changing over the polymer filters and
that as measured 1 hr before changing over the polymer

filters, is not more than 10 (third invention).



content of foreign matter or phenols. According to the second and third
inventions, it is possible to produce aromatic polycarbonate resins having
a | ess nunber of fisheyes and exhi biigi-ng an excel l ent hue in an efficient
“manner, which are obtained as products of different grades that are
different in viscosity-average nol ecul ar weight or branching degree from
.each other. PREFERRED EMBODI MENTS FOR CARRYI NG QUT THE I NVENTION [0017] The
pr esent EFFEEM OFN THE ANYENTEON in detail below. The aromatic pol ycarbonate
resin used in the present invention includes branched or unbranched

t her nopl;@stlieq pol ycarbonate pol ymers or copol yners which are produced by
reacting an aromati c hydroxy conpound or a m xture of the aromatic hydroxy

conpound andA@c%?ﬁHPSa@BU@¥ﬁO%i§stp@h¥5¥9i85¥ §eMpeUpgs ¥t bile P9Sgene or a

carboni c diester. 018] e aromat1 c polycarbonate resin may be produced

b convyent. onal_l . , .. e , . a t

pglynerpf FF%% ﬁ@¥ﬁ%g%ggﬁgﬁégggéP?ﬁ?ggﬁéoHL%%Phéggggﬁdaa%gg%1- i nterfacial
olyneri zati on nmet hod (phosgene nethod). _Further, according to the nelt
BolinerF?QF@Gﬁ H@tESJFSQHe ttﬁﬁyoﬁepgéﬁaﬁéed'%%EQF %ﬂ?ﬂmﬁh%:polycarbonate

resin in which the amount of end hydroxyl groups is well controlled.
[0019] second and third inventions,” it is possible to produce

aromatic polycarbonate resins having a less number of
fisheyes and exhibiting an excellent hue in an efficient
manner, which are obtained as products of different grades
that are different in viscosity-average molecular weight or

branching degree from each other.

PREFERRED EMBODIMENTS FOR CARRYING OUT THE INVENTION

[0017]

The present invention is described in detail below.
The aromatic polycarbonate resin used in the present
.invention includes branched or unbranched thermoplastic
polycarbonate polymers or copolymers which are produced by
reacting an aromatic hydroxy compound or a mixture of the
aromatic hydroxy compound and a small amount of a
polyhydroxy compound with phosgene or a carbonic diester.
[0018]

The aromatic polycarbonate resin may be produced by
conventionally known methods such as, for example, a melt

polymerization method (transesterification method) and an



Exanpl e
aromat i
2,2-bis

" bi br ono-

bi s(4-h
.2,2-bis
"2,2-bis
hydroxy
2,2-bis
hydroxy
2,2-bis
phenyle
bis(4-h
hydr oxy
hydr oxy
such as
hydr oxy
3,3,5-t
9,9-bis

bis(4-hydwomytérieﬂhpfphhayarbmabienpplncayUOnaydiaeyin may include

s of the aromatic di hydroxy conpound used as the raw materi al

of the

c polycarbonate resin may include bis(hydroxyaryl)al kanes such as

(4 hydroxyphenyl ) propane (al i-agg- bi sphenol A), 2,2-bis(3,5-
4- hydr oxyphenyl ) propane (alias: tetrabronobi sphenol A,
ydr oxyphenyl ) net hane, 1, 1-bis(4- hydroxyphenyl) et hane,

(4- hydr oxyphenyl ) but ane, 2, 2- bis(4- hydroxyphenyl)octane
&ﬂtbydaoiaiSpomgmbyhphemyh)meapade(pnoﬁg@ne(ﬁetbod)butyl

phenyl ) propane, 2, 2-bi s(4-hydroxy-3,5- dinethyl phenyl) propane,

f3rbherm- éccb&‘d'iﬁlg}’IEBeBkib) ﬁémﬁaPslyﬁeﬁibaﬁian Smet BHH Pr ohdre
phenyl)propane 2, 2-bi s(3-phenyl -4- hydroxyphenyl) propane,

&égcﬁgl ?ﬁhﬁydsGEHr ﬁyQF8§¥£ Ereﬁgg@ﬁrﬂoﬁa@éSfésbﬂdiﬁxyphenyl) 1-

roxyphenyl )di phen ane, 2,

e %ﬁ%”%mﬁ’ ahtgod Kbl BhREPRkPoaRReed e 8L ) goperolied.

I) 1,1, 1,3, 3, 3-hexafl uoropropane; bis(hydroxyaryl)cycl oal kanes

ph
[981¥B|S(4 12- hydroxyphenyl)cyclopentane 1, 1- bi s(4-
phenyl ) cycl ohexane and 1, 1-bi s(4- droxyphenyl)

ri net ByRBPeEShekakbe BrePALHe| h I-“‘h{gYaC‘éf&P‘a‘é)“ds‘ﬁ%t%ﬁet%ch as

(4- hydr oxyphenyl ) fl uorene and 9, 9-

bis(hydroxyaryl)alkanes such as 2,2-bis(4-
hydroxyphenyl)propane (alias: bisphenol A), 2,2-bis(3,5-
bibromo~-4-hydroxyphenyl)propane (alias: tetrabromobisphenol
A), bis(4-hydroxyphenyl)methane, 1,1l-bis(4-
hydroxyphenyl)ethane, 2,2-bis(4-hydroxyphenyl)butane, 2,2-
bis(4-hydroxyphenyl)octane, 2,2-bis(4-hydroxy-3-
methylphenyl)propane, 1l,1-bis(3-tert-butyl-4-

hydroxyphenyl )propane, 2,2-bis(4-hydroxy-3,5-
dimethylphenyl)propane, 2,2-bis(3-bromo-4-

hydroxyphenyl )propane, 2,2-bis(3,5-dichloro-4-
hydroxyphenyl)propane, 2,2-bis(3-phenyl-4-
hydroxyphenyl)propane, 2,2-bis(3-cyclohexyl-4-
hydroxyphenyl)propane, 1,l-bis(4-hydroxyphenyl)-1-
phenylethane, bis(4-hydroxyphenyl)diphenylmethane, 2,2~
bis(4-hydroxyphenyl)-1,1,1l-trichloropropane, 2,2-bis(4-
hydroxyphenyl)-1,1,1,3,3,3-hexachloropropane and 2,2-bis(4-
hydroxyphenyl)-1,1,1,3,3,3-hexafluoropropane;

bis(hydroxyaryl)cycloalkanes such as 1,1-bis(4-



ethers such as 4, 4" -di hydroxydi phenyl ether and 4,4'-

di hydr oxy- 3, 3' - di net hyl di phenyl ether; dihydroxydiaryl sulfides such as

4, 4" - di hydr oxydi phenyl sul fide and 4]12-- di hydroxy-3, 3' -di nmet hyl di phenyl

“sul fide; dihydroxydiaryl sulfoxides such as 4, 4'-di hydroxydi phenyl

sul foxi de and 4, 4" -di hydroxy-3, 3' -di net hyl di phenyl sul f oxi de;

_di hydroxydi aryl sul fones such as 4, 4'-di hydroxydi phenyl sul fone and

4, 4' - di hydroxypBe8yldcyelbpedtphenyl, $ubishé- hydroqui none; resorcin; and
4, 4" - di hydr oxydi phenyl. Anmong these aromatic di hydroxy compounds, preferred
are bi shgdrbygphryphgaytlahkrans, anddl pbreip( éfkydedxyshéngphenol A from
the viewpoint of a good inpact resistance of the resultant aromatic

pol ycar BoRatetiembRhyl Byaddhbkahe ; f Bisph8fo Py RESEngf achhp@si ng a flame
retardancy of the resulgant aromati c pol ycarbonate resin, there nmay al so be

used t gse.cEarBOUnn Lo 9ed_BysbendlagoLomm ek ffuéfé{x}é’”éﬁd%'

tetraal phosphonlun1groups to'the a aro ydr oxy conpounds
These a nds be_use n.conbi.natipn of any two or
nor e thé?gg? ﬁ?éﬁ?é?' Iée%$gzp§?8¥%ﬂ§§ugf%ﬂ%t|§ h ?§%§¥%%%5¥g resin may be
obt ai ned by such gn i nterfacial merjzatjon nethod. in which a part of

the abo®&N8rSnEHFE @Sh¢dfox§iRy Bﬁ gipRenyl ethet ar€hi et pol yhydroxy

conpound such as fluoroglucin,

6- di nédhydroxy-8.8f rdinekhuldiphaany| ¢hbpr endibydgogydiaryl
sulfides such as 4,4'-dihydroxydiphenyl sulfide and 4,4'-
dihydroxy-3,3'-dimethyldiphenyl sulfide; dihydroxydiaryl
sulfoxides such as 4,4'-dihydroxydiphenyl sulfoxide and
4,4'-dihydroxy-3,3'-dimethyldiphenyl sulfoxide;
dihydroxydiaryl sulfones such as 4,4'-dihydroxydiphenyl
sulfone and 4,4'~dihydroxy-3,3'-dimethyldiphenyl sulfone;
hydroquinone; resorcin; and 4,4'-dihydroxydiphenyl. Among
these aromatic dihydroxy compounds, preferred are bis(4-
hydroxyphenyl)alkanes, and more preferred is bisphenol A
from the viewpoint of a good impact resistance of the
resultant aromatic polycarbonate resin. In addition, for
the purpose of enhancing a flame retardancy of the resultant
aromatic polycarbonate resin, there may also be used those
compounds formed by bonding one or more sulfonic acid
tetraalkyl phosphonium groups to the above aromatic
dihydroxy compounds. These aromatic dihydroxy compounds may
be used in combination of any two or more thereof.

[0020]



di met hyl -2, 4, 6-tri s(4-hydroxyphenyl ) heptane, 2, 6-di nethyl -
2,4,6-tris(4-hydroxyphenyl)heptene-3, 1,3,5-tris(4-. hydroxyphenyl ) benzene
and 1,1, 1-tris(4-hydroxyphenyl)ethane3- or 3, 3-bis(4-hydroxyaryl)oxyindole
“(alias: isatin bisphenol), 5-chloroisatin, 5,7-dichloroisatin,

5-bronoi satin, etc. The anount of the pol yhydroxy conmpound or the like with
which a part of the aromatic di hydroxy conmpound is replaced is wusually
0.01 to 10 nvhd Bpdnpheficaabhytfic lppdylanpbdabe tdéein hmsy oeof the aromatic
di hydr oxy conmpound. On the other hand, in the nelt polymerization nethod,

the brapgghadnalongt sGchpahy EALbeRaE eal epolyBY i PetL Obh aneeodyiopt i onal Iy
addi ng the above branching agent and well controlling the reaction

tenper alMifnaadohle BTOMRL ShotbCatshalys! auigzokfO2dpodhie seaction by the

interfacial pol ynerization nmetho e conduct oW ng manner

by using the romati ¢ di rgxy. conmpound, .optionall .Wth a
nn|ecu|gPPQEFsﬁtwnghtgoPP2§H¥§ﬁ§x¥t8 %Pﬂﬁngggﬁ?ﬁ %%dyg%ggﬁ%pﬁ%y¥%ant for
preventing aoxidation_of the aromati¢ dihydro conmpound. That is, the
aromat i é-8rAjaRERy -2 4réoﬁﬁéﬁﬁG‘FXdF€§¥Péﬁnﬁi¥heng§%é e $r®The presence of
an organic solvent inert to the reaction_and an al kali agueous_  sol ution
whi | e ndimeahiing thé-teasl Aohydyorerhanyd) bepbine usab t§imethyess than 9,
and then a polynerization catalyst such as a tertiary amne and a

qguat er nar ¢, &Fonsh-bgbirokgphenyl )heptene-3, 1,3,5-tris(4-

hydroxyphenyl)benzene and 1,1,1-tris(4-hydroxyphenyl)ethane,
or 3,3-bis(4-hydroxyaryl)oxyindole (alias: isatin bisphenol),
5-chloroisatin, 5,7-dichloroisatin, 5-bromoisatin, etc. The
amount of the polyhydroxy compound or the like with which a
part of the aromatic dihydroxy compound is replaced is
usually 0.01 to 10 mol%® and preferably 0.1 to 2 mol% on the
basis of the aromatic dihydroxy compound. On the other hand,
in the melt polymerization method, the branched aromatic
polycarbonate resin may be obtained by optionally adding the
above branching agent and well controlling the reaction
temperature and the amount of the catalyst used.

[0021}

The reaction by the interfacial polymerization method
may be conducted in the following manner by using the
aromatic dihydroxy compound, optionally together with a
molecular weight controller (end stopping agent) and an
antioxidant for preventing oxidation of the aromatic

dihydroxy compound. That is, the aromatic dihydroxy



added to the reaction systemto conduct the interfacial polynerization,

t hereby obtaining a polycarbonate. Meanwhile, the reaction tenperature is,
for exanple, 0 to 40C, and the reactigan tine is, for exanple, from severa
"mnutes (for exanple, 10 mn) to several hours (for exanple, 6 hr). [0022]
Exanpl es of the organic solvent inert to the reaction may include
.chlorinated hydrocarbons such as nethylene chloride, 1,2-dichloroethane,
chl or of ebfipoandodl eeaberdentthapdodgehboinbeheepeesande avHnani C

hydr ocar bons such as benzene, toluene and xyl ene. Exanples of the al kal

conpoungrygsfdci Botlkendl kabirtagyeeHs sehotion ARY ANChVHELi hyghiexbgles of
al kali nmetals such as sodi um hydroxi de and potassium hydroxi de. [0023]

Exanpl e§o?{1tEBﬁ fﬁﬁg‘i%gﬁﬁn\éﬁﬁﬂ%go@ﬂérPEEE?igﬁysgﬁg%Hdﬁt sogﬁoaflds having a

nonoval ent pheno roxyl grodp. Speciftic ex es of the nol ecul ar

wei ght cantrol | er I nelLude mpet hyl _phen - ph m pr opyl
phenol , 3812y Bbe 3Ees BRARTS THHE Bhno R R krmbe LEAEYop POE R ue T Bl kit
substituted phenols. The anmouynt of the nol ecul ar meight coniroller used is
usual | ySBEht 85035t REE1ERY BREFEr 8BFy236UaEBrRaRY| 2RO HEMLSREE B} 100 nol of

the aromatic di hydroxy conpound. _ .
added to the reaction system to conduct the interfacial

polymerization, thereby obtaining a polycarbonate.
Meanwhile, the reaction temperature is, for example, 0 to
40°C, and the reaction time is, for example, from several
minutes (for example, 10 min) to several hours (for example,
6 hr).

[0022]

Examples of the organic solvent inert to the reaction
may include chlorinated hydrocarbons such as methylene
chloride, 1,2-dichloroethane, chloroform, monochlorobenzene
and dichlorobenzene; and aromatic hydrocarbons such as
benzene, toluene and xylene. Examples of the alkali
compound used in the alkali aqueous solution may include
hydroxides of alkali metals such as sodium hydroxide and
potassium hydroxide.

[0023]

Examples of the molecula¥ weight controller may include
compounds having a monovalent phenolic hydroxyl group.
Specific examples of the molecular weight controller may

include m-methyl phenol, p-methyl phenol, m-propyl phenol,



[0024] The nelting transesterification nmethod may be conducted, for
exanpl e, by subjecting the carbonic diester and the - aromati c di hydr oxy
conpound to transesterification reaetten. [0025] Exanples of the carbonic
“diester may include conpounds represented by the follow ng general formula
(1): [0026] O 11 A-OCOA (1) [0027] In the general formula (1), A
_is a substituted or unsubstituted, l|inear, branched or cyclic nonoval ent
hydr ocapbppogyduphbavilpgpiténtibutal bphendbnand Thelomg dhaimralipsl-ray be the
same or different. Meanwhile, exanples of the substituent group which may
be bondgdpbkeitiieed pHEABRSs. MEFhd NGhaifer dhalmgeinladiMarwvedlgid group having
1 to 10 carbon atons, an al koxy group having 1 to 10 carbon atons, a

phenyl h yig@r VERYLA0H O ester
O oup, SatEeTeE RN LA QuRal by Vs D Lot Pyl S Py O ol e of

r art d Ao eci T1C examl es of
car bonab8e 1oBEh S0 EhHTBRpRE 4P o RATRST s “Bhe A Rac P (RN [ Do

di met hyl
‘e ycompound.

[0024)]

The melting transesterification method may be conducted,
for example, by subjecting the carbonic diester and the
aromatic dihydroxy compound to transesterification reaction.
[0025]

Examples of the carbonic diester may include compounds

represented by the following general formula (1):

[0026]
0
A'—0—C—0-A" (1)
[0027]

In the general formula (1), A' 1s a substituted or
unsubstituted, linear, branched or cyclic monovalent
hydrocarbon group having 1 to 10 carbon atoms. The twq A'
groups may be the same or different. Meanwhile, examples of
the substituent group which may be bonded to the A' group
may include a halogen atom, an alkyl group having 1 to 10
carbon atoms, an alkoxy group having 1 to 10 carbon atoms, a
phenyl group, a phenoxy group, a vinyl group, a cyano group,
an ester group, an amide group and a nitro group.

[0028]



carbonate, diethyl carbonate and di-tert-butyl carbonate. Anong these
carbonic diesters, preferred are di phenyl carbonate (hereinafter referred
to merely as "DPC') and substitutedigi-phenyl carbonates. These carbonic
"diesters may be used in the formof a m xture of any two or nore thereof.
[0029] In addition, a part of the above carbonic diester may be replaced
W th a dicarboxylic acid or a dicarboxylic acid ester. The proportion of

t he di car boxgbeciddcderamphes dfcahbozgtibonacidiester may hindilwde a part of
the carbonic diester may be replaced, is usually not nore than 50 nold and

pref er agh pheaiy1meaepbiate30sUBE YA tuyplCAl pREAYD! €ariobnatde shewrrdoxylic acid
or the dicarboxylic acid ester I ncl ude terephthalic acid, isophthalic

the ey |
acid, dupheiyh chenenbtbal ahe andigipheaybohacebl baba! &s gypart of the

car boni leSter 1s rep é_ ese conpounds, the obtain€
A so. uBRoBPBaRe: RYCERE pOrsBanBoRatel By et FroREed SF PR on' et oo
t he carbonic diester ({ncluding -17- the dicarhoxylic¢, acid or the
di car boR¥pPPg % Paee§Pgb°B%€ddlgﬁFeF§plBﬁ?gﬁrﬁega? e 1a%%n¥ rboni c diester;
this is simlarly applied to the subsequent descrip5i0n§; Is used in
carbonate (hereinafter referred to merely as "DPC and
substituted diphenyl carbonates. These carbonic diesters
may be used in the form of a mixture of any two or more
thereof. |
[0029]
In addition, a part of the above carbonic diester may
be replaced with a dicarboxylic acid or a dicarboxylic acid
ester. The proportion of the dicarboxylic acid or the
dicarboxylic acid ester with which a part of the carbonic
diester may be replaced, is usually not more than 50 mol%
and preferably not more than 30 mol%. Typical examples of
the dicarboxylic acid or the dicarboxylic acid ester may
include terephthalic acid, isophthalic acid, diphenyl
terephthalate and diphenyl isophthalate. When a part of the
carbonic diester is replaced with these compounds, the
obtained transesterification reaction products are polyester
carbonates.
[0030]

Also, upon producing the polycarbonates by a

transesterification method, the carbonic diester (including



an excessive anount relative to the aromatic di hydroxy conpound. That is,
the ratio (nolar ratio) of the carbonic diester to the aromatic di hydroxy
compound is usually 1.00 to 1.30, pngterably 1.01 to 1.20 and nore
“preferably 1.05 to 1.20. Wien the nolar ratio is too small, the content of
end hydroxyl groups in the resultant aromatic pol ycarbonates tends to be
_increased, resulting in deteriorated thermal stability of the resins.

Wher easthehdichitborpllat aafidoorsthéoditarpexylibe dchdsesteridisedti on
reaction rate tends to be lowered, so that it tends to be difficult to

producefoar e8piheingl ¥CpabengteshbayhpBoRidegiésteApl €6 aiswei ght .
Further, since the anount of the residual carbonic diester in the obtained

resins %?{nggtﬁiﬁgfgggl%ﬁ‘ pdognbe Qﬁs%gugﬁt EHEF @%H@;)n%ﬁgwéagirw from

the res product. Thererore, the content o end hydr oxyl

roups i.n th bt ain o] Lc.polyca n ' ly not |ess than
gOO BpnFnB%x§8ﬁg}3$IFﬁguﬁﬁegg%ﬁ éﬁ% g§ %Eg §%§3%§§?3§§$§6§$x ps to the above
specified range, it . is possible to, revent reduction in nol ecul.ar wei ght of
the. obt SPRBRUNG, orBRFE Bo1 yElR oAb BRkA R TakiTly Ahd e GRRAGDIC

pol ycarbonates to exhibit a nore excellent color tone. [00311 -18- In

gener al dieR&epokPchhBopaPBIthEVARYEresEi ceapraenecls apsuablyht - @hd a desired
content of the end hydroxy groups may be obtained by suitably controlling a
m xi ng to 1.30, preferably 1.01 to 1.20 and more preferably 1.05 to

1.20. When the molar ratio is too small, the content of end
hydroxyl groups in the resultant aromatic polycarbonates
tends to be increased, resulting in deteriorated thermal
stability of the resins. Whereas, when the molar ratio is
too large, the transesterification reaction rate tends to be
lowered, so that it tends to be difficult to produce
aromatic polycarbonates having a desired molecular weight.
Further, since the amount of the residual carbonic diester
in the obtained resins is increased, off-odor tends to be
generated upon molding or from the resultant molded product.
Therefore, the content of the end hydroxyl groups in the
obtained aromatic polycarbonates is preferably not less than
100 ppm. By controlling the content of the end hydroxyl
groups to the above specified range, it is possible to
prevent reduction in molecular weight of the obtained
aromatic polycarbonates and allowing the aromatic
polycarbonates to exhibit a more excellent color tone.

[0031]



rati o between the carbonic diester and the aromatic di hydroxy conpound or
adj usting a degree of vacuum used upon the reaction. As the nore positive
nmet hod, there may be used such a kngen control nethod in which an end
"stopping agent is separately added upon the reaction. Exanples of the end
stoppi ng agent used in the above nethod may include nonoval ent phenol s,
nonoval ent carboxylic acids and carbonic diesters. The content of the end
"hydroxyl grobpsgéneth®, phéypalpoasbesates havingeaidédimede on thernal
stability, hydrolysis stability, color tone, etc., of the polycarbonate

product mo1d88168MreRghef ahBeacads hyda oxyht 8hOUSS tlﬁvetéued Pedyeay bonat es
vari es dependi ng upon applications thereof, and is usually not nore than

1,000 ppm, thsgfs EB%aEHEd reu Qﬂlﬁogoﬂgfblf'blg%zfrmiﬁlﬁélOWthe

polycargona es It pra i cal properties When” produci ng t he

oui 1y abnaueeoeBn EhE"SRabEhiE' GRCLeRr IR Ol Tl PR Lo ol vl The

transesterlflcatlon catal yst used in the _above thod is not particularly
limitedS lQMGrP§YpFEWBpﬁﬁﬂyoraﬁdéPﬁéFPgn@t%?gE%%p% NERSHAR JrSeth BRI i earth
metal -19- conpound. The transesterification catalyst nmay be used in
conmbi nathenr@pehianbashe Ermpiriel Res il netihad, ddigieh@ay bsuch as a basic
boron conpound, a basi c phosphorus conpound

used such a known control method in which an end stopping

agent is separately added upon the reaction. Examples of
the end stopping agent used in the above method may include
monovalent phenols, monovalent carboxylic acids and carbonic
diesters. The content of the end hydroxyl groups in the
polycarbonates has a large influence on thermal stability,
hydrolysis stability, color tone, etc., of the polycarbonate
products. The content of the end hydroxyl groups in the
polycarbonates varies depending upon applications thereof,
and is usually not more than 1,000 ppm and preferably not
more than 700 ppm in order to allow the polycarbonates to
exhibit practical properties.

[0032]

When producing the polycarbonates by a
transesterification method, the transesterification is
usually conducted in the presence of a transesterification
catalyst. The transesterification catalyst used in the
above method is not particularly limited, and is preferably

an alkali metal compound and/or an alkali earth metal



a basi c ammoni um conpound and an am ne-based conpound. Anong these
transesterification catalysts, fromthe practical viewoint, preferred are
al kali metal conmpounds. These transggterification catalysts may be used in
“conbi nation of any two or nore thereof. The anount of the
transesterification catalyst used is in the range of usually 1 x 10-9 to 1
x 10-1 nol, preferably 1 x 10-7 to 1 x 10-3 nol and nore preferably 1 x
10- 7 t ocdmpolRdb MMie ofrdrwse Dot iSf iafat b atafl dte mayoroe iusedi Hydr oxy
conmpound. [0033] Exanples of the alkali netal conmpounds may include

i nor gangemphkatkoffelvathcaNpaYNEgScoMpbuRg Ay daRxaEesliaar ®sn@nd
hydr ogencar bonat e conpounds of alkali netals; and organic al kali netal

orgon £ ISP, RSSLEEo oo i oM Solbeil) 8
Cesi um SARBHGC: AERENSHRar PiRera EBpStrtihe BFafed, Bhap et i compounds.
and nore preferred are cesiumcarbpnate, cesium hydrogencarbonate and

. bo
cesi um ARGBPokPaES F§B§§Fst?éif#ﬁét%?%ng%g?%Y??$caf?%m ¥R&ction between the

aromati c di hydroxy conpound and the carbonic diester nmay be conducted in
t he fol PERFRgCAANMépWPOint, preferred are alkali metal compounds.

These transesterification catalysts may be used in
combination of any two or more therecf. The amount of the
transesterification catalyst used is in the range of usually
1 x 10-% to 1 x 10-1 mol, preferably 1 x 10-7 to 1 x 10-3 mol
and more preferably 1 x 10-7 to 1 x 10-® mol on the basis of
1 mol of the aromatic dihydroxy compound.

[0033]

Examples of the alkali metal compounds may include
inorganic alkali metal compounds such as hydroxides,
carbonates and hydrogencarbonate compounds of alkali metals;
and organic alkali metal compounds such as salts of alkali
metals with alcohols (or phenols) or organic carboxylic
acids. Examples of the alkali metal used in the alkali
metal compounds may include lithium, sodium, potassium,
rubidium and cesium. Among these alkali metal compounds,
preferred are cesium compounds, and more preferred are
cesium carbonate, cesium hydrogencarbonate and cesium
hydroxide.

[0034]



[0035] First, in the raw material preparation step, a mxed nelt solution
of the raw materials is prepared in an inert gas atnosphere such as
nitrogen and argon using a batch-typ@0- sem -batch-type or continuous-type
“stirring vessel apparatus. For exanple, when using bi sphenol A as the
aromatic di hydroxy conpound and di phenyl carbonate as the carbonic
_diester, the tenperature used upon the nelting and mxing is 1in the range
of usually 12Bet braB6€stadipictbiabl yed@tion bat@e:n [ COS6jromekic in the
pol ycondensati on step, the aromatic di hydroxy conpound and the carbonic

di est er déappeovRg avmpoanlj andedhéochrbosest giebtentmap beacdtndnctdde
transesterification reaction is continuously conducted in a nulti-stage

nmanner, jusyakl ¥ohNolMBgOmafiREe.Stages and preferably in 3 to 7 stages.
Specific reaction conditions 1in the respective stage vessels include

tenperaiﬁb ']150 to 320C;, pressure: fromnormal pressures to reduced
pressur ?f.01 x 106 Pa to 1.3 Pa); and average residence tine: 5 to 150
mn. [0037] -21- In.th% resgective reﬂg%ors used in %he nmul ti-stage
operation, iht5P&er 1PotBPr LaYi VRFGT T BIobECRREADI QR b Bt AP th t he
proceedin% of the polycondensation ) . . .

melt scolution of the raw materials is prepared in an inert

gas atmosphere such as nitrogen and argon using a batch-type,
semi-batch-type or continuous-type stirring vessel apparatus.
For example, when using bisphenol A as the aromatic

dihydroxy compound and diphenyl carbonate as the carbonic
diester, the temperature used upon the melting and mixing is
in the range of usually 120 to 180°C and preferably 125 to
160°C.

[0036]

Next, in the polycondensation step, the aromatic
dihydroxy compound and the carbonic diester compound are
subjected to transesterification reaction. The
transesterification reaction is continuously conducted in a
multi-stage manner, usually in two or more stages and
preferably in 3 to 7 stages. Specific reaction conditions
in the respective stage vessels include temperature: 150 to
320°C; pressure: from normal pressures to reduced pressure
(1.01 x 10° Pa to 1.3 Pa); and average residence time: 5 to
150 min.

[0037]



reaction out of the reaction system the tenperature and the degree of
vacuumis stepw se increased within the ranges of the above specified
reaction conditions, and finally thezjpressure is reduced to not nore than 2
“Torr (266.6 Pa), whereby the nelt polycondensation reaction can be
conducted while renoving the by-products such as aromatic hydroxy
_conpounds fromthe reaction system Meanwhile, in order to prevent the

obt ai ned ar opat the poéypacbonat esattons besed imletles imukbd bestagequal ity such as
hue, the reaction tenperature and the residence tinme are preferably kept as

| ow as QgéﬁhELSnanQnaéraéﬁranéfPéééi@éEy FERPRE I pV&hYls Wi hin the ranges
of the above speC|f|ed reaction conditions. [0038] The

el t7p0%¥8889§ﬁ0g%8“ HBypgcr%%%Q&?igﬁtSF Pie d%c%%gﬁ%ﬁdeﬁ’@é@ qethod or a

conti nuous ne | era con y a continuous nethod from

the vie oi t st abi | of the re 05|t|on of . t e, pr esent

i nvent i bhd E&Sﬂp?gg %? ghaeﬁﬁ??té¥8r5¥% “The %I%ﬁégk HeNEe i 39 (8 compounds
capabl e of neutralizing the transesterlflcatlon catal yst, for exanple,

sul fur- éeaf'sﬁnpﬁgvaaem eOnPEERYES]r LueFPIsRd Vet R tFRRIES S The
conpound capabl e of neutralizing the transesterification -22- catalyst my
be usedthf@ ahowevspecsdfiedunepgtbos conditieemi vamenttnahly ptkderably 1 to 5
equi valents on the basis of 1 equivalent of the alkali netal contained in

t he pressure is reduced to not more than 2 Torr (266.6 Pa),

whereby the melt polycondensation reaction can be conducted
while removing the by-products such as aromatic hydroxy
compounds from the reaction system. Meanwhile, in order to
prevent the obtained aromatic polycarbonates from being
deteriorated in quality such as hue, the reaction

temperature and the residence time are preferably kept as

low as possible and as short as possible, respectively,
within the ranges of the above specified reaction conditions.
[0038]

The melt-polycondensation may be conducted by either a
batch method or a continuous method, and is preferably
conducted by a continuous method from the viewpoint of a
good stability of the resin composition of the present
invention. Examples of a deactivator for the catalyst may
include compounds capable of neutralizing the
transesterification catalyst, for example, sulfur-containing
acid compounds or derivatives formed therefrom. The

compound capable of neutralizing the transesterification



catal yst. Further, the conpound capable of neutralizing the
transesterification catalyst nay be used in an amount of wusually 1 to 100
ppm and preferably 1 to 20 ppmon thg2basis of the pol ycarbonates. [0039]

" The viscosity-average nol ecul ar weight of the aromatic polycarbonate resin
Is not particularly limted, and is wusually not |ess than 10,000 and
_preferably not less than 15,000. Meanwhile, the viscosity-average nol ecul ar
wei ght casalget ibgrbenusednsntiae amdbwet obf aisedl by @ e t@l1dw ng net hod.
That is, using an Ubbel ohde visconeter, the intrinsic viscosity [i] of a

sol uti Oéqﬁivémeﬁﬁ@”aﬁdC%r@@éﬂéﬁlﬁoﬂaﬁ@ % eSdni SaTeN€s | oh MEid e chloride is
nmeasured at 20C, and the viscosity-average nol ecul ar wei ght was cal cul ated

di /C =111 X (1
0. 2H spY ( %e&{*d‘i‘f%%h?“%%gtﬁ%og’%% ﬁsﬂ;%bé‘jédcéi%al#@ﬁlﬂ%ﬁ 2 (2, Bsp is |
i nt 31 I I t
Fosin sfprerh: et W simeund dhatash o S0E g g Ry Bhg " ©
concentration of the net h ene chlorlde solution, wherein -23-_the nethyl ene
chIorldEréﬁFﬁFF%ﬁlﬁE%ﬁthag catahvshimay ik wiediin an ARAYRE B ycar bonat e

resin sanple of 0.6 g/dL. [0041]
usually 1 to 100 ppm and preferably 1 to 20 ppm on the basis

of the polycarbonates.
[0039]

The viscosity-average molecular weight of the aromatic
polycarbonate resin is not particularly limited, and is
usually not less than 10,000 and preferably not less than
15,000. Meanwhile, the viscosity-average molecular weight
as used therein means the value obtained by the following
method. That is, using an Ubbelohde viscometer, the
intrinsic viscosity [n] of a solution of an aromatic
polycarbonate resin sample in methylene chloride is measured
at 20°C, and the viscosity-average molecular weight was
calculated according to the following formulae (1) and (2):
[0040]

p/C = [M] x (1 + 0.28n,) (1)
[n] = 1.23 x 10-* x (Mv)0.83 (2)
In the formula (2), ng, is an intrinsic viscosity [n] of

a solution of an aromatic polycarbonate resin sample in
methylene chloride as measured at 20°C; and C is a

concentration of the methylene chloride solution, wherein



[First invention] The first invention is characterized in that when
treating the thus produced aromatic pol ycarbonate resin with a polyner
filter, a filter in which a concentragion ratio of a chromumatomto an
“iron atom (Cr/Fe) which are present on an outernost surface thereof as
measured by X-ray photoel ectron spectroscopy is not less than 1.5 is used as
~the polyner filter. [0042] The polyner filter is a filter serving for

renovi nghef fethgbenat ¢R16r ple€seplut hot hesead onad | € quaigeaiteoniade afesin by
passing the resin therethrough. The configuration of the polyner filter

usabl e tRet 8LoR&E€$ENHoLPYERbORAL EBYeHEN g;&ﬁgl@léﬂ ®f6 agpaknown type such as
a candle type, a pleat type and a | eaf disk type. Anong these filters,

especi a bg4l?referred is a leaf disk-type polyner filter. The | eaf
di sk-type potyner filter usually has a circular disk shape and is
construct.ed rom one. or ,more | ayers obtained by using one or nore woven
W re nettd lous wire dianmeters and nunerical apertures. The
weavi ng of the olymer filter npy be a plain ave, a twlled weave, a
plai n Dutch T}t"%tghﬁt\/\é%‘&%{‘tlam@v&‘?l%laa XS HRER oin iRt Then 24 pol ymer
filter may also be in the formof a nonwoven fabric. The material of the
pol yner trepténgi thasthng yproduesd| asematiedro ireriborats iz8sYudhitds SUS- 316
and SUS-316L, and the

a polymer filter, a filter in which a concentration ratio of

a chromium atom to an iron atom (Cr/Fe)} which are present on

an outermost surface thereof as measured by X-ray

photoelectron spectroscopy is not less than 1.5 is used as

the polymer filter.

[0042]

The polymer filter is a filter serving for removing

foreign matters present in the aromatic polycarbonate resin

by passing the resin therethrough. The configuration of the

polymer filter usable in the present invention may be

generally of any known type such as a candle type, a pleat

type and a leaf disk type. Among these filters, especially

preferred is a leaf disk-type polymer filter. The leaf

disk-type polymer filter usually has a circular disk shape

and is constructed from one or more layers obtained by using

one or more woven wire nettings having various wire

diameters and numerical apertures. The weaving of the

polymer filter may be a plain weave, a twilled weave, a

plain Dutch (tatami) weave, a twilled Dutch weave, etc. The



polymer filter may also be fornmed fromsintered nmetal or a resin. In
addition, the absolute filtering accuracy of the polyner filter is usually
0.5 to 50 pmand preferably 0.5 to -280_pm [0043] The X-ray photoel ectron
" spectroscopy (ESCA) is a method for detecting photoelectrons driven out of
a sanple by photoelectric effect. Since the depth of escape of the
phot oel ectrons is as shall ow as about 50 A the elenent conposition

measur apb Bylyr EECA-&8 @AY YaBs6 0B@0sh tEie fdrm of egimunwdvedref Sy e
extending up to several tens A froman outernost surface thereof. [0044]

In conmprei ghtyrayal 6§b4:1"§‘ep§$1/ﬁ€érffi1€é§,1§‘ uSACBPtd A HhTeadd 0 of a
chrom umatomto an iron atom™ (Cr/Fe) as neasured on an outernost surface

t her eof sf8gr- bQé‘é&hﬂéfefsP&i %&‘ch‘sgé sl %1@9‘“ rﬁie e{“ e

enhance concentratiron ratiro up to no ESS t yner

filt f Wi t id. to di I

base. coRPOME ’é‘;‘i‘iﬁefhlaaﬁé?ﬁég‘%e#%weﬁ‘fnﬂmsm@%rﬁ M o
t herei n. [0045] -25-_1n the present .i nvention, when regenerating the polymner
filter BPFERdy UsafdiHOmhRhe mRale Tiddeming |aGﬁur|§F§cé’(§u1tgerray be

conducted. Mre specifically, the polymer
polymer filter is usually 0.5 to 50 uym and preferably 0.5 to

20 um.
[0043]

The X-ray photoelectron spectroscopy (ESCA) is a method
for detecting photoelectrons driven out of a sample by
photoelectric effect. Since the depth of escape of the
photoelectrons is as shallow as about 50 A, the element
composition measurable by ESCA is only a composition in a
region of the sample extending up to several tens A from an
outermost surface thereof.

[0044)

In commercially available polymer filters, a
concentration ratio of a chromium atom to an iron atom
(Cr/Fe) as measured on an outermost surface thereof upon
purchase (before use) is not more than about 0.3. In order
to enhance the concentration ratio up to not less than 1.5,
the polymer filters may be washed, for example, with nitric
acid to dissolve iron as a base component with the acid,
thereby increasing a proportion of Cr therein.

[0045)



filter that is deteriorated in filterability due to increased pressure |oss
I's disnobunted froma nelting extruder and then subjected to regeneration
treatment. In this case, the polynegsiilter is washed with nitric acid to

* conduct the above surface nodification. [0046] The regeneration treatnent
(heat treatnment) of the polyner filter includes a roasting treatnent for
_renoving organic substances deposited thereon, followed by the above

washi ng treatiefiie Witdsaht rirvertiibn , Theheal MeafEiriratding e podsetg
treatment nay be generally a water vapor atnosphere and/or an oxygen

at mosphef ;o TN FOASY | iked | NEhd SabtsHlahtdodedl 2RUIYicd df eferably 5 to
100 hr. The roasting tenperature is usually 260 to 480C and preferably 300

0 4% od 03I ndboy oW dnge- fla ! hicklSR3TiEdIRY| YARE bbLLRE!S | USual |y

st ai ned: e po used I nh the present -“i'nvent e thickness
of a catbpn film]layer. on an outernost. surface thereof is preferably not
nor e th% 99 gt LR AR IR @%lgwrﬁi?@eltﬁl 9 a&fer in a depth
direction thereof is preferably not less than 100 rim_as -26- measured by

Auger elRREIFLE RELFHLED PIPTRNES difmoynted fRAM G Begtidet ecti ng Auger

el ectrons generated upon irradiating an electron beamto the sanple to
neasur eextrigder and then subjected to regeneration treatment. 1In

this case, the polymer filter is washed with nitric acid to
conduct the above surface modification.
[0046]

The regeneration treatment (heat treatment) of the
polymer filter includes a roasting treatment for removing
organic substances deposited thereon, followed by the above
washing treatment with nitric acid. The atmosphere of the
roasting treatment may be generally a water vapor atmosphere
and/or an oxygen atmosphere. The roasting time is usually 3
to 200 hr and preferably 5 to 100 hr. The roasting
temperature is usually 260 to 480°C and preferably 300 to
450°C.

[0047]

The surface of the thus roasted polymer filter is
usually stained. In the polymer filter used in the present
invention, the thickness of a carbon film layer on an
outermost surface thereof is preferably not more than 10 nm,
and the thickness of an oxide film layer in a depth

direction thereof is preferably not less than 100 nm, as



and anmounts of elenents present on the surface of the sanple. For exanple,
AES is known as a nethod for conducting analysis in depth direction using
sputtering method in which distribujgon of a specific elenment in depth
-direction is neasured while sputterirng. [0048] 1In the present invention,
the washing treatnent with nitric acid is conducted after the above
roasting treatnment. It is not necessary to conduct a bright treatnent as a

.mashingm%égafggnﬁYﬁ%%$?9¥%gg%grﬁgﬁﬂpéﬁﬁéggéégxexﬂ%ﬁqqndAEgiHgi% acid prior to

the roasting trea shi nitric acid is usually
conduct ed g ufficiently contacti t he pol yner fu£ter with nitric acid
whi ch g@ﬁ% é?l OEoﬂﬁtﬁ?éﬂX%yﬁéﬁﬁfrﬁigéﬁﬁﬁpékﬁ %f%ﬁe UESt uti on fl ow ng
met hod.  The concentration of nitric acid is usually 5 to 50% by, wei ght and
pr ef er abfy2d 92t Eng0an n§leGromtPeamete chiif rEATR e JiC MRALH Utk g Swhen
i mersing the polyner filter therein or flow ng the solution through the
pol ynmerahd| ampunssuebfatlements poeseahdopr eher abrface o6 tbeCsampkei nmer si on
time is usually 5 to 120 min and preferably 10 to 60 nmin. [0049] -27- Wen
conductFoeg éhempbeyeapashs Ngndweadsrentmethidd nfdr i coradiagkidde concentration
ratio of a chromumatomto an iron atom (Cr/Fe) on an outernost surface of
the filf881¥8is in depth direction using sputtering method in which

distribution of a specific element in depth direction is

measured while sputtering.

[0048]

In the present invention, the washing treatment with

nitric acid is conducted after the above roasting treatment.

It is not necessary to conduct a bright treatment as a

washing treatment with an acid such as oxalic acid and

citric acid prior to the roasting treatment. The washing

treatment with nitric acid is usually conducted by

sufficiently contacting the polymer filter with nitric acid

which generally conducted by an immersion method or a

solution flowing method. The concentration of nitric acid

is usually 5 to 50% by weight and preferably 10 to 30% by

weight. The temperature of the solution when immersing the

polymer filter therein or flowing the solution through the

polymer filter is usually 5 to 100°C and preferably 50 to

90°C. The immersion time is usually 5 to 120 min and

preferably 10 to 60 min.

(0049}



i ncreased to not less than 1.5 and preferably not less than 1.8. By using
the polyner filter having such surface properties, the resin to be filtered
can be prevented from suffering fragyprol onged retention and deterioration
"thereof in the filter, and the catalytic action of constituent netals in
the filter can be suppressed. The reason therefor is considered as follows
t hough not clearly determned. That is, it is suggested that the catalytic

‘action is  sypehegsgduewing thel anabélwaaﬁm@ efeaﬂaeﬁtw;ffhbulﬁm washi ng
treatment with nitric acid” Meanwhile, the upper |imt of frequency of the

regener g, gn Eﬁ%aE%%@%RKQ%tPEQ 6%?&8”8% 1y EBF&miﬁmanﬁ% 8 %ﬁ”?foﬁron‘the

Vi ewpoi i 503 6f streng ynmer frilter, efc n subjecting the
polymer filter, to su ated re atlo ea t he concentration
ratio oPtmeﬁFG%FG§18POﬁPt8 gﬁrWP8% g C?C?£F£§ %ngﬂeguf%rnnst surface
thereof is about 5. [0050] 1In_accordance with the_present invention, it is
possi bl éncEepegduse aRtalssat thapollysaprBonnretiprEaPhYWAPENLPSS ¥R3Riced in the
nunber of foreign matters such as burnings and fisheyes and content of
phenol s1.Bhe Byonaing thel pehyhenaf £l tesibawing agh enventadenvent i on may al so
-28- conprise conventionally known additives according to the ained

appl i capireperthiesgottheExagihesoobet ie1addedi ¥&8 benpredenvédefrémer nopl astic

resins, flane retardants, inpact
suffering from prolonged retention and deterioration thereof
in the filter, and the catalytic action of constituent
metals in the filter can be suppressed. The reason therefor
is considered as follows though not clearly determined.
That is, it is suggested that the catalytic action is
suppressed owing to immobilization of the filter by the
washing treatment with nitric acid. Meanwhile, the upper
limit of frequency of the regeneration treatment for the
polymer filter is about 20 times from the viewpoints of
strength of the polymer filter, etc. When subjecting the
polymer filter to such a repeated regeneration treatment,
the concentration ratio of a chromium atom to an iron atom
(Cr/Fe) on an outermost surface thereof is about 5.
[0050]

In accordance with the present invention, it is

possible to produce an aromatic polycarbonate resin which is
reduced in the number of foreign matters such as burnings

and fisheyes and content of phenols. The aromatic

polycarbonate resin of the present invention may also



nodi fiers, antistatic agents, slip agents, anti-blocking agents,

| ubricants, antifogging agents, natural oils, synthetic oils, waxes,
organic fillers and inorganic fillectsg- The purified aronmatic pol ycarbonate
“resin produced by the process of the present invention nay be used as
mechani cal parts, parts of electric devices, haberdasheries, as well as
films, sheets and bottles. [0051] The present invention relates to a

'prOCGSScBﬁbrleéoééﬁb@HtﬁoHHER§'ﬁﬂo@ﬁoﬁﬁai€1@@éY&@E&Eﬁ@ﬁ@ &St Which is
characterized by using a polymer filter which is nodified to show specific

condi ti g ﬁedAﬁﬁgﬁE%’tQSHS R¥Eeok e Wuc f 14l dfyiMmddd ed by

regenera I Ng ter erefore, a viewpolnt, as descrlbed I n
t he presen pecification resent i nvention_al so.involves S
bl tef natPgourRy BRbPE EhpRBoplAELEE FERIRF oat e SeperetTiey aa
pol ycarbonate resin by treating a nolten aromatic polycarbonate re5|n W th

t he pol PRELLLPFBer aRkLERAEEC éﬁﬁﬂﬁéteﬁiiﬂda%9nYﬁcl%Rﬁ%@P%P BRfer ati ng
treatment for regenerating the polynmer filter showi ng a deteriorated

filteri agepésfolnbnieanhswhavhifbegpogyagents) teatusal segiential ly subj ected
to roasting treatnent and washing -29- treatnment with nitric acid w thout
conduct sggtaeyibr bk, wagakpeorgaatid theleashend tnezgamit Hilbepnstric acid
is repeated after every regeneration treatnment, whereby the

The purified aromatic polycarbonate resin produced by the

process of the present invention may be used as mechanical

parts, parts of electric devices, haberdasheries, as well as

films, sheets and bottles.

[0051]

The present invention relates to a process for

producing a purified aromatic polycarbonate resin which is

characterized by using a polymer filter which is modified to

show specific conditions. As described above, the polymer

filter is modified by regenerating the filter. Therefore,

from such a viewpoint, as described in the present

specification, the present invention also involves, as an

alternative invention, the process for producing a purified

aromatic polycarbonate resin by treating a molten aromatic

polycarbonate resin with the polymer filter which is

characterized by including a regenerating treatment for

regenerating the polymer filter showing a deteriorated

filtering performance in which the polymer filter is

sequentially subjected to roasting treatment and washing



concentration ratio of a chromumatomto an iron atom (Cr/Fe) on an
outernost surface of the filter is controlled to not less than 1.5. [0052]
For reference, the change in nodifiedgcondition of the polyner filter in
“the above respective treatnents is shown below in Table 1. The conditions
of the respective treatnents shown in Table 1 are as follows. In addition,
t he neasurenent conditions for ESCA and AES are described hereinafter.

[0053] tfb'h'ftﬁleﬁtaﬁh@ht heatBNheidhei BROYFREoAdLELIng SahyTBF SgEE i n 30 wt %
nitric acid (30C) for 30 mn. <Roasting treatnent> The polyner filter is

heat-tre %EEmeHta g@ﬁe£h¥a99éhlﬁg”9§896ﬁ§ @tw§@RC§i £i@0ablq fod then

further "heat-treat I n an oxygéen atnDsp ere at or 52 hr. <Bright
treatment> The .p [se ueous havi ng an

oxal i c 5spaagsﬂcgﬁ¥?5[ﬁ%%2%$5gb§géga§%3ﬂttgﬁaggegﬂftv?%ra IUt%%ncentratlon

of 5% by wei &80C for 1 hr. -30- [0054] Table 1 Reference Nitric acid
Roast i n§°BFE ﬁpa ion ratio of a chromium atom to an iron atom

(Cr/Fe) on an outermost surface of the filter is controlled
to not less than 1.5.
[0052]

For reference, the change in modified condition of the
polymer filter in the above respective treatments is shown
below in Table 1. The conditions of the respective
treatments shown in Table 1 are as follows. In addition,
the measurement conditions for ESCA and AES are described
hereinafter.

{0053]

<Nitric acid treatment>

The polymer filter is immersed in 30 wt$% nitric acid
(30°C) for 30 min.

<Roasting treatment>

The polymer filter is heat-treated in a water vapor
atmosphere at 310°C for 40 hr, and then further heat-treated
in an oxygen atmosphere at 420°C for 52 hr.

<Bright treatment>

The polymer filter is immersed in an agqueous solution
having an oxalic acid concentration of 5% by weight and a

citric acid concentration of 5% by weight (80°C) for 1 hr.



Exanpl es treatnent treatnment Reference None None None -Exanple 1 Reference
Conduct ed None None -Exanple 2 Reference Conducted Conducted None Exanple
3 Reference Conducted Conducted Condugted Exanple 4 Table 1 (continued)
Ref erence ESCA AES Exanples C/Fe Thickness of Thickness of carbon film
oxygen film layer nnm) layer (nm Reference 0.3 19 16 -Exanple 1 Reference
0.9 13 41 Exanple 2 Reference 0.1 13 190 Exanple 3 Reference 0.5 7 195

Exanpl e [4ob%gcond and third inventions)
the purification step for
pol ycar bonat e

Table 1

[ 0055] The polyner filter used in
removing foreign matters fromthe aromatic

Reference Nitric acid Roasting Bright
Examples treatment treatment
Reference None None None
Example 1
Reference Conducted None None
Example 2
Reference Conducted Conducted None
Example 3
Reference Conducted Conducted Conducted
Example 4
Table 1 (continued)

Reference ESCA AES
Examples Cr/Fe Thickness of Thickness of

carbon film oxygen film

layer (nm) layer (nm)
Reference 0.3 19 16
Example 1
Reference 0.9 13 41
Example 2
Reference 0.1 13 190
Example 3
Reference 0.5 7 195
Example 4

[Second and third inventions]

[0055]

The polymer filter used in the purification step for

removing foreign matters from the aromatic polycarbonate

resin, is preferably the same polymer filter as described in

the first invention.

Meanwhile, the melting extruder may be




resin, is preferably the sane polyner filter as described in the first

i nvention. Meanwhile, the nelting extruder may be -31- usually in the form
of a vented single- or multi-screw _gjftruder. In particular, a neshing-type
“twin screw extruder is preferably used. The rotating directions of the
screws in the extruder may be the sane or different. [0056] The second
invention relates to the process for producing polycarbonate resins in

whi ch af;58610504HCERE #orROb¥Car bARRLE 5eRGDeA HAVIRDL A-¥bSEWSi ty-average
nol ecul ar weight Ma, production conditionS are changed to produce a

pol yoar BaRshBekes! i BolAtl dn o SN AMELANG MBISOU ey Welaiadll omal | er

than the viscosity-average nol ecu usi ng the sanme production
faciliti,es_as useg for rody&%ion of . t he, pol ycarbon resin A The
Vi scosi £9. PASEPLGELYOPEEHr ar iR TREA WY CURRT TGP Tt 14 STHR15, 000,
preferahly not |ess than 20,000 and nore preferably not |less than 23, 000.
The uppéf FhRi EX6FUERE Tr¥cBei theavemager SbfEREERE-weight Ma is usually
100, 000. The lower limt of the viscosity-average nol ecular weight M is
usual | y[205600, preferably 13,000 and nore preferably |l ess than 15,000. The
di fference between the viscosity-average nol ecul ar weight Ma and the
vi scosi t y- avehegeeoohdcihaenteoghtebates tisushé ypnotess ebsrt han 10, 000,
preferably not | ess than 2,000 and nore preferably not |ess than 3, 000.
producing polycarbonate resins in which after producing a
polycarbonate resin A having a viscosity-average molecular
weight Ma, production conditions are changed to produce a
polycarbonate resin B having viscosity-average molecular
weight Mb smaller than the viscosity-average molecular
weight Ma using the same production facilities as used for
production of the polycarbonate resin A. The viscosity-
average molecular weight Ma is usually not less than 15,000,
preferably not less than 20,000 and more preferably not less
than 23,000. The upper limit of the viscosity-average
molecular weight Ma is usually 100,000. The lower limit of
the viscosity-average molecular weight Mb is usually 10,000,
preferably 13,000 and more preferably less than 15,000. The
difference between the viscosity-average molecular weight Ma
and the viscosity-average molecular weight Mb is usually not
less than 10,000, preferably not less than 2,000 and more
preferably not less than 3,000.
[0057]

Also, the third invention relates to the process for



[0057] Also, the third invention relates to the process for -32- producing
pol ycarbonate resins in which after producing a polycarbonate resin C
havi ng a branching degree Nc, produgiion conditions are changed to produce
“a polycarbonate resin D having a branching degree Nd snaller than the
branchi ng degree Nc using the sanme production facilities as wused for
_production of the polycarbonate resin C. The branching degree Nc is usually

0.2 to proaudingr ebeyabkpofaBe tesinsvid whdchoaeterepeodbting.d to 1 nol %
The branching degree Nd is usually 0.05 to 0.5 nol% preferably 0.1 to 0.5

ol %angoqgear%ﬁfa%a%gia- 2 havong H'Dbgan&-ﬂi?r&gicﬁééf@@cﬁc bet ween t he
branchi ng degree Nc and the branching degree S usualfy not |ess than

0.01 no era . S h 5 9 r not | ess
than 0. F0°SaPG 180T Bpbet e ReC i ot sl soh e fts "B o B o Eham e 12
conducted .by tge sane ngk%?dhas d scribeg I n t¥f abgﬁe Japanese Pat ent

Appl i cafEEATLE 28389 AKBKAPTNABY 95953888 1888} LeF shanphe o hanging
reaction conditions such as catal yst concentration, Eolycpndensation

t enper abEPECRARIr 880gER/cHCt PRARANTPReSRABACPEPIUFRLIPRIPF bEEE1EF o?S produci ng
an aromati c polycarbonate resin by transesterification nethod, it is

di f fi culsedo foanpiredaercyianopd tbennelvnavbonpat@chedins€rud@he al units upon

pol ycondensation. In particular, when
branching degree Nc¢ is usually 0.2 to 1 mol%, preferably 0.3

to 1 mol% and more preferably 0.4 to 1 mol%. The branching
degree Nd is usually 0.05 to 0.5 mol%, preferably 0.1 to 0.5
mol% and more preferably 0.2 to 0.5 mol%. The difference
between the branching degree Nc and the branching degree Nd
is usually not less than 0.01 mol%, preferably not less than
0.05 mol% and more preferably not less than 0.10 mol%.
{0058]

The switching between these operations may be conducted
by the same method as described in the above Japanese Patent
Application Laid-open (KOKAI) No. 2-153925(1990), i.e., by
changing reaction conditions such as catalyst concentration,
polycondensation temperature and residence time in the
reactor. In the process for producing an aromatic
polycarbonate resin by transesterification method, it is
difficult to completely avoid formation of branched
structural units upon polycondensation. In particular, when
producing the product of such a grade having a large

viscosity-average molecular weight (Mv), the



produci ng the product of such a grade having a |arge viscosity-average

nol ecul ar weight (M), the -33- pol ycondensation tenperature or catal yst
concentration nust be necessarily Lpgreased, thereby causing such a
“tendency that the nunber of fisheyes which will be derived fromthe
branched structural units is increased. [0059] |In addition, when the
_polymer filter to be nounted to the nelting extruder is selected according
to the pblgosntignsaveoageenpeeathae pei ghtalid} obdntdwetpotyoarmesiate resin
produced, the polyner filter having a | arger nesh size (opening dianeter)

i's USEdbEOEeEéQQHQEmg tHereak¥aar eREAEBy £885ind\ syber gasehdendpl ymer filter
having a smal |l er nes size is used for producing the polycarbonate resin B.

when  SYhLENLRA hifndReb2! k0nabel NGnPEACEDPL I O THOL AR 00 Olne ! N
pol ycarbonat € resin to productron o he pol ycarbonate resin B, the
polynerbfiltﬁr ha¥inﬂ a Izrgen mesh size is_ .changed over to that having a
smal | er °F88H gng,rg GUFAE UBLFPetBntBCHERGRRN t he number of fisheyes in the
resin as_ neasured 2 hr before changing over the polyner filters and that
as neastP@8%1 hr before changing over the polynmer filters is not nore than
10. The reason why the polynmer filter having a |larger nesh size is used
when produci g aflditpenycwhennbhe petymenalihten tarke mgunted Ha excessive
i ncrease in pressure | oss dependi ng upon viscosity which

the melting extruder is selected according to the viscosity-

average molecular weight (Mv) of the polycarbonate resin
produced, the pblymer filter having a larger mesh size
(opening diameter) is used for producing the polycarbonate
resin A, whereas the polymer filter having a smaller mesh
size is used for producing the polycarbonate resin B. When
switching the operation of the process from production of
the polycarbonate resin A to production of the polycarbonate
resin B, the polymer filter having a larger mesh size is
changed over to that having a smaller mesh size, and the
difference between the number of fisheyes in the resin as
measured 2 hr before changing over the polymer filters and
that as measured 1 hr before changing over the polymer
filters is not more than 10. The reason why the polymer
filter having a larger mesh size is used when producing the
polycarbonate resin having a large Mv is that excessive
increase in pressure loss depending upon viscosity which
might be caused in exchange for slight deterioration in

removal rate of foreign matters when using the polymer



m ght be caused in exchange for slight deterioration in renoval rate of
foreign matters when using the polyner -34- filter having a snmaller nesh
size should be prevented to thereby3awoid occurrence of breaking of the
"polymer filter. Meanwhile, the above nesh sizes are each a rel ative size,
and the nesh sizes of the polyner filters actually used nmay be determ ned
_according to quality of the ainmed resin (such as content of fisheyes

t her ei nNfilfte@6bhviy themalher hest, sihenshbeldobgnpreféehted to be nounted
to the nelting extruder is selected according to a branching degree of the

pol ycar hoeaedy" evoid! beauedentbebgWbrBakangobynehef pbl ghiehayiDgen. | ar ger
nmesh size is wused as the polyner filter upon producing the pol ycarbonate

resin Cyouhghqas ,ach@! ¥BBvel k@ shausndra 8Bh! 87 r8B8B1 96281265 used as the
polymer filter upon producing the polycarbonate resin D. Wen t he operation

of e BEACERR, BoxoWibahod e LA BLOGHGLT 99, 0L 0oLy 5o hogdlagesi n C Lo

production of "t he polyCarbona ymer er aV|%g a | arger
mesh size is changed over tq that having a__snallert sh size, and the

0 TF or o CRERRBIHotn BCRORERRIOEO ALBNLEeof n oo i BERtaS obSiRd 5 hi

bef ore changi ng over the polyner filters and that as nmeasured 1 hr before
changi n@so¢entens el fisheest herpdndentrolled to not nore than 10. The

reason therefor is that the nmelt viscosity of
{0060]

On the other hand, when the polymer filter to be
mounted to the melting extruder is selected according to a
branching degree of the polycarbonate resin treated
therewith, a polymer filter having a larger mesh size is
used as the polymer filter upon producing the polycarbonate
resin C, whereas a polymer filter having a smaller mesh size
is used as the polymer filter upon producing the
polycarbonate resin D. When the operation of the process is
switched from production of the polycarbonate resin C to
production of the polycarbonate resin D, the polymer filter
having a larger mesh size is changed over to that having a
smaller mesh size, and the difference between the number of
fisheyes in the resin as measured 2 hr before changing over
the polymer filters and that as measured 1 hr before
changing over the polymer filters is controlled to not more
than 10. The reason therefor is that the melt viscosity of
a resin having a large branching degree becomes larger than

that of a resin having a small branching degree in a low



a resin having a | arge branching degree becones larger than that of a resin
having a small branching degree in a |ow -35- shear rate range so that the
sane phenonmenon observed when the Masi-s |arge tends to be caused. [0061]
"The present invention is characterized in that when the operation of the
process is switched from production of a product having a | arge
_viscosity-average nol ecul ar weight to production of a product having a
smal | visheaxi trptaveaage soolthetl ahewsapht phenbmenopr odsetrved wefiem product
having a |arge branching degree to production of a product having a small
branchi rgedegr 46, 1aigechande- @vebef tauskle pol ymer filter having a |arger
nmesh size to that having a smaller nesh size is not conducted i mredi ately
after chapgiiny the reaction conditions, but the nunber of fisheyes in the
aromatic polycarbonate resin passed through t he pol yner filter IS

CO”t'””0”5'ygh%?@?@tht”?ﬂb&BE?Q §sd8ﬁ§£59ﬁgr1998vfn angde t e-over to

t he pol yner I'ze 1S perforned ase on the
change in t i sheyes t trage 62] Upon

it ohi RBSERE GHePa F5R BFOERSSpiocYLtEPRM 95?%85?% 5953 Br oduc,
having a | arge average-vi scosity nol ecul ar wei ght Nwi to production of the
product PERENGE RaViRgl B APER8gRISFeEAsYrovRBRERLIALCGRLBRt WeMDE Yhen the

production of a product having a small viscosity-average
molecular weight or from production of a product having a
large branching degree to production of a product having a
small branching degree, the change-over from the polymer
filter having a larger mesh size to that having a smaller
mesh size is not conducted immediately after changing the
reaction conditions, but the number of fisheyes in the
aromatic polycarbonate resin passed through the polymer
filter is continuously traced or monitored as described
above, and the change-over to the polymer filter having a
smaller mesh size is performed based on the change in the
number of fisheyes thus traced or monitored.

[0062]

Upon switching the operation of the process from
production of the product having a large average-viscosity
molecular weight (Mv) to production of the product having a
small average-viscosity molecular weight (Mv), when the
polymer filter having a larger mesh size is changed over to

that having a smaller mesh size immediately after changing



polymer filter having a | arger nesh size is changed over to that having a
smal l er nesh size imedi ately after changing -36- the reaction conditions,
the follow ng problens tend to be c¢cagsed. That is, when the reaction
"conditions are changed, although the My of the aromatic pol ycarbonate resin
in the reaction systemis reduced (i.e., the viscosity of the obtained
.resinis lowered) in arelatively early stage, the condition of the

i ncr easehenrehetionbepndfitibabeyebei folhewingspnobhent tendbserled upon
produci ng the product having a |large My before changing the reaction

condi ti eatised.stThat £ONtIHeR LR rLadttdre, cardl £ hais girsdugtldngeadi,Ssi pat ed,
whereby the reaction systemis returned to a steady state. Therefore, if

the pol m%ofqpht €hel #1yCBENYRA Q¥BRat et 6i%c9i‘t$bﬁ'9té saBLhe{nnesd size
i medi ately after changing the reactioh conditions, filtration of such a

resin e heqqre, AL ER GU beaRBahNL Lhe BLATRILeooPLycaEbanate resi n

conpri sing i Apurirties te € di scharge polymer filter for a
2" ar g CERds PRI J3oNPHREBEYI JruSete CObVAF Y cPRERENGFAEEY ¢ r eact on -
conditions as described above, since the My of the_ aromatic pol ycarbonate
resin | §oPHétigacpifohey dnererrse LBdtbednpmber ofhEigheresi iy $28| owered),
so that filtration of the aromatic polycarbonate resin conprising
i npuri t resinswhich is observed upon producing the product having a

large Mv before changing the reaction conditions is still

continued for a while, and then gradually dissipated,

whefeby the reaction system is returned to a steady state.

Therefore, if the polymer filter is changed over to that

having a smaller mesh size immediately after changing the

reaction conditions, filtration of such a resin may become

difficult, so that the aromatic polycarbonate resin

comprising impurities tends to be discharged from the

polymer filter for a long period of time.

[0063]

On the contrary, when the polymer filter having a

larger mesh size is continuously used even after cﬁanging

the reaction conditions as described above, since the Mv of

the aromatic polycarbonate resin in the reaction system is

reduced (i.e., the viscosity is lowered), so that filtration

of the aromatic polycarbonate resin comprising impurities is

promoted.

[0064]



pronoted. [0064] -37- Also, upon switching the operation of the process from
production of the product having a |l arge branching degree to production of

t he product having a small branchi ng3gegree, when the polyner filter having
“a larger mesh size is changed over to that having a snaller nesh size

I medi ately after changing the reaction conditions, the follow ng probl ens
tend to be caused. That is, when the reaction conditions are changed,

al t hough t heabsanchpog dedtering the apenation ¢bl yharhooetss résom in the
reaction systemis reduced in a relatively early stage, the condition of

the incpeagacktionhef Rueberoahcti BAOYRE hnlébgerﬁﬁéﬂcm\h?hdé@r@@% ved upon
produci ng the product having a | arge branchi ng degree before changing the

reacti o eaadkibang el tnat brbafelt haYSo! " sRal bl EnchlAyt hegrgspdual Iy

di ssi pa “Whereby the reaction systémis returned to a steady state.
moh oPBE FEIPRREREare b on dRi g P ar Db TR cahar L1 Bt S {2t on
of such a resin m econe difficgult, so that the (o i ¢ pol ycar bonat e
resin cONpr $Pnhd FWEPEsatéﬁaig?B mﬁéhdﬁéﬁﬁaFBEﬂg??g%i¥h%PE%¥yner filter
for a long period of tinme. [0065] On the contrary, when the polyner filter
havi ng §hanging the reaction conditions, the following problems

tend to be caused. That is, when the reaction conditions

are changed, although the branching degree of the aromatic

polycarbonate resin in the reaction system is reduced in a

relatively early stage, the condition of the increase in the

number of fisheyes in the resin which is observed upon

producing the product having a large branching degree before

changing the reaction conditions is still continued for a

while, and then gradually dissipated, whereby the reaction

system is returned to a steady state. Therefore, if the

polymer filter is changed over to that having a smaller mesh

'size immediately after changing the reaction conditions,

filtration of such a resin may become difficult, so that the

aromatic polycarbonate resin comprising impurities tends to

be discharged from the polymer filter for a long period of

time.

[0065]

On the contrary, when the polymer filter having a

larger mesh size is continuously used even after changing

the reaction conditions as described above, since the



| arger nesh size is continuously used even after changing the reaction
condi tions as described above, since the -38- branching degree of the
aromati c pol ycarbonate resin in the-38eaction systemis reduced, so that
“filtration of the aromatic polycarbonate resin conprising inpurities is
pronoted. [0066] Thus, in the present invention, upon sw tching the
_operation of the process from production of the product having a |arge

Vi scosi byaacatagedegiceeubdr thei ghomédiis polecarbonetér aesimnin delge ee t o
production of the product having a small viscosity-average nol ecul ar wei ght

(M) or reagikabh shegeshiBgrdageed, tbetpatyseitiatien baving a | arger nesh
size is still continuously used for a while even after changing the

reactio It | c 3 Ltk | Lntai ned for an
S T A e (s 5 SR e L S R

| evel ggo%g%g the reaction systemis hardly controlled to a steady state
for obtaining Fﬁe product having a small My or a small branchi ng degree.
[0067] FEor this reason, in the present invention, the nunber of fisheyes
in the épgﬁéﬂic pol ycarbonate resin passed through the polymer filter is

traced or nonitored, and the polynmer filter is changed over to that having
a small er meThus, in the present invention, upon switching the

cperation of the process from production of the product
having a large viscosity-average molecular weight (Mv) or a
large branching degree to production of the product having a
small viscosity-average molecular weight (Mv) or a small
branching degree, the polymer filter having a larger mesh
size is still continuously used for a while even after
changing the reaction conditions. However, if such a
condition is maintained for an excessively long time, the
removal rate of impurities is kept in a low level, so that
the reaction system is hardly controlled to a steady state
for obtaining the product having a small Mv or a small
branching degree.

[0067]

For this reason, in the present invention, the number
of fisheyes in the aromatic polycarbonate resin passed
through the polymer filter is traced or monitored, and the
polymer filter is changed over to that having a smaller mesh
size on the basis of the change in the number of fisheyes

thus traced or monitored. After changing the reaction



size on the basis of the change in the nunber of fisheyes thus traced or
noni tored. After changing the reaction -39- conditions, the process is
shifted as follows. That is, the neBB8-viscosity of the resulting aromatic

" pol ycarbonate resin is lowered, the pressure loss of the nelting extruder
is reduced, and the nunber of fisheyes in the aromatic polycarbonate resin
.passed through the polyner filter is gradually decreased and then reaches
an appr eshddateébyis,cehet ppbceakueés fRO68ed &e fokloweseThatndent the, the tine
at which the wvariation in the nunber of fisheyes is reduced and the nunber

of 2LZE@éiﬁvé‘?@égﬁmﬂoé‘-ﬁﬁﬁ%é%%%%?*#?f’?éé@?%?é#ﬁ%??%?@?t%ﬁ%’? anBQ?ogL?e
revipusly store

bet ween,th ol r filters may_be de%e i ned Eased on._p
dat a sﬁﬁmﬁﬂgefég?sﬁp?tpSFS?HEenﬁﬂﬁﬁro f££%sﬂ%§ %FgTﬁﬁgﬁﬂ%ﬁﬁe%sover bet ween
the polyner filters may be conducted according to an ordinary nethod by
t enpor afBRYiceBeppnAg tigppryber phefipbeyastiBnfh@eareMatsg extruder. The
phrase "variation in the number of fisheyes is reduced and the nunber of
fi sheyepolyecarbosasr appioxpaaseflythoosghntheapasymes fiskteheiin neans
t hat when the nunber of fisheyes is nmeasured with the passage of tine, the
di f f er eptadbalpedetreasudbandothehi sbayres asnnepsvoriimbeébye 1 hr and that
as nmeasured at the

constant value.

[0068]

In the present invention, the time at which the

variation in the number of fisheyes is reduced and the

number of fisheyes reaches an approximately constant value

can be used as the time of change-over between the polymer

filters. Alternatively, the change-over between the polymer

filters may be determined based on previously stored data

showing the shift of the number of fisheyes. The change-

over between the polymer filters may be conducted according

to an ordinary method by temporarily stopping supply of the

resin from the melting extruder. The phrase "variation in

the number of fisheyes is reduced and the number of fisheyes

reaches an approximately constant value" as used herein

means that when the number of fisheyes is measured with the

passage of time, the difference between the number of

fisheyes as measured before 1 hr and that as measured at the

present time is not more than 10.

[0069]



present tinme is not nore than 10. [0069] -40- According to the present
I nvention, upon producing the aronmatic pol ycarbonate resins of different

grades which are different in viscegidty-average nol ecul ar wei

ght (M) or

“branchi ng degree fromeach other, it is possible to produce the aromatic
pol ycarbonate resins having a | ess nunber of fisheyes and exhibiting an

.excellent hue in an efficient nmanner. [0070] The aromatic pol ycarbonate
resi ns obt ai Aedordinigetabthe prespstt ineenhhienti opennpyodhsongonipri se

conventionally known additives according to the requirenents.

As the

addi ti vegomather @olgy akbonacd, réetinexafpiefrebone gdddesvesichparepriately

sel ected fromother thernoplastic resins, flame retardants, i
modi fi elgs r raRkingt 34 ¢i13068L$y-abbPag@ORBl8cudlti whk

nmpact

gKi pvROSAL S,

| ubricants, anti-fogging agéents, natural oils, syn?hetlc oi l's, waxes,

O gani ¢ abloflifo AAGEIOLIRN: Galh! behsr, The LONBLLENPO! ¥E%PORAE [ oSl NS

produce e "process O e present I nven e use

parts, rts of el.ectric deyice

as mechani ca
Il as filns,

|i dri
Sheets &h BOCIPESC BRAVPEESONRAB671PS1fRe AV EEHnE (ROSNEREREF sOfiescri bed i

nore detail bel ow

tisheyes and exhibiting an excellent hue in an efficient

manner.

[0070]}

The aromatic polycarbonate resins obtained in the above

respective inventions may also comprise conventionally known

additives according to the requirements. As the additives,

there may be used, for example, those additives

appropriately selected from other thermoplastic resins,

flame retardants, impact modifiers, antistatic agents,

agents, anti-blocking agents, lubricants, anti-fogging

slip

agents, natural oils, synthetic oils, waxes, organic fillers

and inorganic fillers. The aromatic polycarbonate resins

produced by the process of the present invention may be used

as mechanical parts, parts of electric devices or appliances,

sundries, as well as films, sheets and bottles.

EXAMPLES
[0071]

The present invention is described in more detail

below

by the following Examples. However, these Examples are only



by the foll ow ng Exanpl es. However, these Exanples are only -41-
illustrative and not intended to limt a scope of the present invention.
The respective properties were neaswdad by the foll ow ng methods. [0072]
(1) X-ray photoel ectron spectroscopy (ESCA) A filter material portion
(fibrous portion) of the polyner filter was cut to forma sanple having a
.Size of 1 cmsquare, and a concentration ratio of a chromumatomto an

i ron at dillastzatdveeamdshosuihaeadefl thelsaipl @ swspenefisthed usi ng " Quant um
2000" manufactured by PH Corp. Using a nonochromatized AIK a-ray as an

exci t edp¥ekaytseukeatioa . 20riatrdesee ©ivéd heropeyiemwdrd atiahatkdnear a
central portion of the fibrous sanple. The spectrum of energy of electrons
d|scharg9dt5@ogbgﬂgwgﬂbfﬁgghgﬁsthe sanpl e upon irradiation with the X-ray
was neasdred under the“following conditions: sanpling angle: 45; energy
passi ng b%59ﬁgh an inside of spectroscope: 58.7 eV. The respective

phot oel ctro peaks: Cs, As, C2p, Fe2p and N 2p observed on the spectrum
wer e subj,ected to backg ound subtra t|on JILApNt to calculate integrated

i nt ensi it HELa B cty : S ALo atomi c concentrations by
using a sensitivity correction coeff|C|ent appended to the apparatus

[0073] (2) ABgéilEpEchasBripécPPssénpy (fapmyus portion) of the

polymer filter was cut to form a sample having a size of 1

cm square, and a concentration ratio of a chromium atom to

an iron atom on an outermost surface of the sample was
measured using "Quantum 2000" manufactured by PHI Corp.

Using a monochromatized AIK oa-ray as an excited X-ray source,
a 20 um¢ beam of the X-ray was irradiated near a central
portion of the fibrous sample. The spectrum of energy of
electrons discharged from the surface of the sample upon
irradiation with the X-ray was measured under the following
conditions: sampling angle: 45°; energy passing through an
inside of spectroscope: 58.7 eV. The respective
photoelectron peaks: Cls, Ols, Cr2p, FelZ2p and Ni2p observed
on the spectrum were subjected to background subtraction
treatment to calculate integrated intensities thereof which
were then converted into atomic concentrations by using a
sensitivity correction coefficient appended to the apparatus.
[0073]

(2) Auger electron spectroscopy (AES)

The analysis of an oxide film layer of the filter in



The anal ysis of an oxide filmlayer of the filter in -42- its depth
direction by AES net hod was conducted using "JAMP- 7800" manufactured by

Ni ppon Denshi Co., Ltd., under the -#@l owing neasuring conditions. In the
" AES neasurenent, an electron beam (accel eration voltage: 10 kV; sanple
current: 1.7 x 10-8 A, probe dianmeter: about 1 pn) was irradiated to the
_surface of the sanple to neasure a peak intensity of Auger el ectrons

di schar dee deetdf dimectienpbgk AESt mashbdewasofohliectedpesinge” #hMPrent s were
converted into atomc concentrations by using a sensitivity correction

coeffi cizgnip" maﬂamd@@ut@dtbg anppoat benshhiecbon spdl | eahdgrweke conduct ed
using an Ar ion gun to irradiate an "Ar + ion" beam accelerated at 1 keV to

the surfaagoQf ntghﬁle%%ml g &BRadkiohen Sﬂ&'téﬁé'z@s sk d e Megsur ement

was alternate repeated™t o continuously trace or nonitor t he' change in

el enent al n e at .the,th S portion at
whi ch a%ls%%”@ L R R N I
concentratlon on, the surface, of the Ie mas detern1ned as "thickness of
oxi de fill'rh Raydr® AnrRTeRR cﬂ%“efffﬁ’%‘kr&%‘tofl 4o M8 TRRAHFTES £9car bon
concentration was reduced up to half of the carbon concentration on the
surface tbe shefegepod whe dempimi hedmassurehhckagksiotesaibpnofilmlayer”.
In this case, the respective thicknesses were calculated in terns of a
depth @lug8irOR@lectrons discharged therefrom. The peak intensities

of the respective elements were converted into atomic
concentrations by using a sensitivity correction coefficient
appended to the apparatus. The ion sputtering was conducted
using an Ar ion gun to irradiate an "Ar + ion" beam
accelerated at 1 keV to the surface of the sample. The Ar
ion sputtering and the AES measurement was alternately
repeated to continuously trace or monitor the change in
elemental composition of the sample, so that the thickness
of a portion at which an oxygen concentration was reduced up
to half of the oxygen concentration on the surface of the
sample was determined as "thickness of oxide film layer"
whereas the thickness of a portion at which a carbon
concentration was reduced up to half of the carbon
concentration on the surface of the sample was determined as
"thickness of carbon film layer". 1In this case, the
respective thicknesses were calculated in terms of a depth
of SiO0,.

[0074]



[0074] -43- (3) Nunber of fisheyes (F/E): The resulting aromatic

pol ycarbonate resin pellets were dried at 130C for 5 hr and then subjected
to extrusion nolding at 320C to obtaiza a filmhaving a width of 140 mm and
a thickness of 70 pm The extrusion nolding was conducted using a 30 Mm%

si ngl e-screw extruder manufactured by |Isuzu Kako Co., Ltd. Next, using an
.optical foreign material inspection apparatus "GX40K' manufactured by D a

| nst r ungnBt)s NGmberlLbd. fisheyesmpBrEQt fi sheyes (size: 50 to 500 m in a
portion of the film (volune: 952 cnB) having a w dth of 80 nm (sel ected

froma centreahepeetionialy hRembthis) polchePpghstef rdsin mpé@hleds tidxkness of
70 mwas neasured. Mre specifically, 1n the case where light irradiated to

the sagpligdl §tU38@e¢negp Un@  BID dhjdded Wl Exus fdsheyes as
measur e \k%en t he anmount o?ni:?#g%? afbsor bée]%J t‘ﬂ% ein isxi r}lsflhe range of 100
to 300 i Xpre d~ by ( . r t n er. .0 i Y measur ed
when thggz%r(%ﬂlﬁt Bgf §?§g%t¥%b6§%$%3é%m$h€$%\ nkbif‘élrﬁm %lc{rta%gdzpo 45?fm)“ﬁl'z t han 300
nv i s expressed.b B). The nunber_of fisheyes is _ cal culated according to
t he folla&%iﬁgtg‘&ﬁ(fﬂfgés(?)f: TPobRs] The et s 19‘?&1’-&;)5@@‘5&"(% - (B) (1). The
measurenent was repeated tw ce, and the nunber of fisheyes was determ ned
as an a¢9mdggte§|ugi@g ghéOvaingesingle-screw extruder manufactured

by Isuzu Kako Co., Ltd. Next, using an optical foreign
material inspection apparatus "GX40K" manufactured by Dia
Instruments Co., Ltd., the number of fisheyes (size: 50 to
500 um) in a portion of the film (volume: 952 cm3) having a
width of 80 mm (selected from a central portion of the film),
a length of 1.7 m and a thickness of 70 um was measured.
More specifically, in the case where light irradiated to the
sample is used in an amount of 800 mV, the number of
fisheyes as measured when the amount of light absorbed
therein is in the range of 100 to 300 mV is expressed by (A),
whereas the number of fisheyes as measured when the amount
of light absorbed therein is in the range of more than 300
mV is expressed by (B). The number of fisheyes is
calculated according to the following formula (1):
[0075]}

Number of fisheyes = (A) - (B) (1).

The measurement was repeated twice, and the number of
fisheyes was determined as an average value of the values

obtained from the measurements.



obtained fromthe nmeasurenents. -44- [0076] (4) Anount of residual nononers
A solution prepared by dissolving 1.2 g of the thus obtained aromatic

pol ycarbonate resin pellets in 7 nL-af4- nethyl ene chloride was m xed with 23
“nmL of acetone while stirring to re-precipitate the aromatic pol ycarbonate
resin. The resulting supernatant was neasured by liquid chromatography

. ["LCG 10AT" manufactured by Shimadzu Sei sakusho Co., Ltd.; colum: "MI CEL
ODS" (pgoe7silze of gel: 5 pm); 4.6 nmID x 150 mmL; detector: W 219 run
eluent: acetonitrile/water = 4/6 (volune ratio)] to quantitatively

det er m ng)amRdahs ofF residual @baBmkrs residual bi sphenol A (BPA) and
resi dual "drphényl carbonate (DPC) 1n the resin. [0077] 5 Hue The obtai ned

aromati c pol yc i | }.et§: dri ed hr, and then
ol Got us) ng aceRaRabh, bESbAREl bt S1UEOEyifg B % G he Hne N by N pROn
Sei kosh o aLtd, . a rrel r ; d t enperature
of 90C,%Pﬁ§?589 %ngﬁﬁﬁﬁgpg g gEPBﬁgggngggistﬁ%%gggégﬁﬁf7gmﬁg¢gnd angize of

100 1 Sguat S eal Sl 8L LICR2SS! NER 30°5EYEY ReDBked BrEE

stirring to re-precipitate the aromatic polycarbonate resin.

The resulting supernatant was measured by liquid
chromatography ["LC-10AT" manufactured by Shimadzu
Seisakusho Co., Ltd.; column: "MCI GEL ODS" (pore size of
gel: 5 um); 4.6 mm ID x 150 mm L; detector: UV 219 nm;
eluent: acetonitrile/ﬁater = 4/6 (volume ratio)] to
quantitatively determine amounts of residual phenol,
residual bisphencl A (BPA) and residual diphenyl carbonate
(DPC) in the resin.
[0077]
(5) Bue

The obtained aromatic polycarbonate resin pellets were
dried at 120°C for 5 hr, and then molded using an injection
molding machine "J100SS-2" manufactured by Nippon Seikosho
Co., Ltd., at a barrel temperature of 300°C and a mold
temperature of 90°C, thereby obtaining a sheet having a
thickness of 3 mm and a size of 100 mm square. The hue of
the sheet was observed by naked eyes and evaluated.
[0078]

(6) Branching degree




(6) Branching degree -45- The branchi ng degree was expressed by a ratio
(nol %9 of total noles of branched conmpounds represented by the follow ng
formulae (1) to (5) based on 1 nol e-da6-bi sphenol A constitutional unit.

" More specifically, the contents of the respective conpounds were deterni ned
as follows. That is, 1 g of aromatic polycarbonate (sanple) was dissol ved
.in 100 nL of nethylene chloride, and then 18 nL of a 28% net hanol sol ution
of sodi um nerhexb#enahdngOdegreé weshexpteswed bmdaledatbot freolepsuifti ng
solution. Further, after adding 25 nL of pure water to the solution, the

obt ai nedoait beewasdf BihhtBedatompethtienpepaésertédrby theto conpletely
hydrol yze the sanple. Thereafter, the resulting solution was neutralized

by addi @aﬂwaiqur e6Rhaf ke "(“ii)d_tB_hﬁS?t Baked SRPArAb et BE BEEBNASSE hl oride
| ayer therefrom” thereby obtaining a hydrolyzate. Then, 0.05 g of the

hydr ol yeahe. s¥as dhasolued T nudQe nhpols ACELOn {rile A dde desildt i ng

sol uti on"was nmeasured using a rever edﬁp ase “ni gh-pressure I|qU|§
chromat ography .,(HPLC). In the reversed phase high-_pressure |i.qu

Chr omat SRFBBAY 1 Ys FIPRuRARcHeEs) GeRermEben: 8 ROLMENEon A dXind a 10 mm
ammoni um acet ate aqueous solution as an_eluent, the neasurenent was
conduct §d o4t agom@signrolyppebanare opampeeintaf dhesedngdtivnlehatl t he

m xing ratio of acetonitrile to the 10 mm amoni um acetate aqueous sol ution
vari ed wift meghyledeenhlofrifieenand/ 8bent 18 mL of a 28% methanol

solution of sodium methoxide and 80 mL of methanol were
added to the resulting solution. Further, after adding 25
mL of pure water to the solution, the obtained mixture was
stirred at room temperature for 2 hr to completely hydrolyze
the sample. Thereafter, the resulting solution was
neutralized by adding 1N hydrochloric acid thereto to
separate the methylene chloride layer therefrom, thereby
obtaining a hydrolyzate. Then, 0.05 g of the hydrolyzate
was dissolved in 10 mL of acetonitrile, and the resulting
solution was measured using a reversed phase high-pressure
liquid chromatography (HPLC). In the reversed phase high-
pressure liquid chromatography, using a mixed solvent
comprising acetonitrile and a 10 mM ammonium acetate aqueous
solution as an eluent, the measurement was conducted at a
column temperature of 40°C under the condition that the
mixing ratio of acetonitrile to the 10 mM ammonium acetate
agueous solution varied with a gradient of from 20/80.at

start of the measurement up to 80/20. In the measurement, a



start of the neasurenment up to 80/20. In the neasurenent, a -46- UV detector
"SPD- 6A" (detection WY wavel ength: 280 nm nmanufactured by Shimadzu

Sei sakusho Co., Ltd., was used. The-laganched conmpounds represented by the
"following fornulae (1) to (5) were respectively identified using a LG M
"Agi | ent-1100" manufactured by Agilient Co., Ltd., and a NVR "AL-400"
.manufactured by N ppon Denshi Co., Ltd. The contents of the respective
conpoundy detectakrctsaDedAl'r gdetpeakonar Buswatel bpgtbhnpd8ddsmy el ative to a
peak area of bisphenol A based on a calibration curve of bisphenol A

previ ouglyugkepared. b C%mﬁ@inadéa s@@@hkh&@tbl) LEPH ‘h@souée&}' (2) COH
HO\ / OH (3) HO O\ \' / OH (4) HOOC HO OH
The branched compounds represented by the following formulae
(1) to (5) were respectively identified using a LC-MS
"Agilent-1100" manufactured by Agilient Co., Ltd., and a NMR
"AL-400" manufactured by Nippon Denshi Co., Ltd. The
contents of the respective compounds were calculated from
peak areas of the compounds relative to a peak area of
bisphenol A based on a calibration curve of bisphenol A

previously prepared.

[0079]



\'I CI1 / (5 0 [0080] [Exanple and Conparative Exanple relating to the
first invention] Conparative Exanple 1A and Exanple 1A: Using a production
facility mainly constituted from fi-ggt to fourth reactors (all vertical
“stirring reactors), a fifth reactor (horizontal stirring reactor) and a
twin-screw nelting extruder (screw dianeter: 0.046 m L/D = 36) fitted -48-
.at an outlet thereof with a polyner filter, aromatic polycarbonate resins
of two different grades haviQ@DHvi scosity-average nol ecul ar wei ghts (M) of
about 25, 500 .2 000, respectively, were alternately produced

every 1 ransesterification nmethod. Th olymer filter
used WasH(gD a@?‘ ?tlﬁ

e | eaf disk-type polyner | ter
(manuf act ur ed=65 affgyo Co., Ltd.; netallic nonwoven fabric type
havi ng an absolute filtering accuracy of 50 pm (material: SUS316L))
conprising 90 Q@ to a center post (hereinafter referred to
nerely as Bg] Ng use / F wasswashed wth a nitric acid
(i mers ‘ i ACi dt washed with
wat er an : Ad §¢3c~ gﬁ a ?Eponiun1aton1to an
iron atom (C7TF .9—ds neasured d er nost surface thereof,
COCH
o - O o
HOOC
COOH
HOOC

980
O .

[Example and Comparative Example relating to the first

[0080]

invention]

Comparative Example 1A and Example 1A:

Using a production facility mainly constituted from
first to fourth reactors (all vertical stirring reactors), a
fifth reactor (horizontal stirring reactor) and a twin-screw

melting extruder (screw diameter: 0.046 m; L/D = 36) fitted



a thickness of a carbon filmlayer of 13 nmas neasured on the outernopst
surface thereof, and a thickness of an oxide filmlayer of 41 rim as
nmeasured in a depth direction thereefig- [0081] The change-over between the
" polymer filters (P/F) of different grades was made every sw tching
operation of the production process between products of different grades.

. Before reused, the respective P/F was subjected to regeneration treatnent

i ncl udi ag sheohelkowthgrpo@cedthea: polfherofsltay, t aeohatier (heat-treating
the filter at 310C -49- for 40 hr in a water vapor atnosphere, and then

heat - t peaytagpbhatei Fe8inat of20Gof @i fBardnt i frade &xgeingat nosphere); (2)
washing the filter with nitric acid (|nner5|ng t he fllter in 30 w%nitric

aci d (39%85g]n.t§$ﬁva}5g§e aaﬁegéigram%ggt fuv) | bETaBbLD YoUS5e | owed by

dryi ng. for t e was anal yzed by X-ray

P boves neRpREn23" BbnoaESBYr ity %’f%ﬁ?f%&%éﬁ?ﬁ%f% §%§%@%% ?‘%‘?\@%\?' The o the
sur face thereof In addition, the nungg flshe unt resi dual
mononer & BRATAUBY SFALRETY-SHPRPRELEFH ?PElﬁBIW%E % nat & &9 é]lets wer e

measured every tinme upon changing-over the P/F according to the
above- nEAdteneysadt Wedsa( gpmpercipllyhavadsabie heaf disk-type

polymer filter (manufactured by Nagase Sangyo Co., Ltd.;
metallic nonwoven fabric type having an absolute filtering
accuracy of 50 um (material: SUS316L)) comprising 90 leaf
disks fitted to a center post (hereinafterlreferred to
merely as "P/F"). Before being used, the P/F was washed
with a nitric acid (immersed in 30 wt% nitric acid (30°C)
for 30 min), and then washed with water and dried. The P/F
had a concentration ratio of a chromium atom to an iron atom
{Cr/Fe) of 0.9 as measured on an outermost surface thereof,
a thickness of a carbon film layer of 13 nm as measured on
the outermost surface thereof, and a thickness of an oxide
film layer of 41 nm as measured in a depth direction thereof.
[0081]

The change-over between the polymer filters (P/F) of
different grades was made every switching operation of the
production process between products of different grades.
Before reused, the respective P/F was subjected to
regeneration treatment including the following procedures:

(1) roasting the filter (heat-treating the filter at 310°C



shown in Table 2. Meanwhile, in Table 2, all the measured values of ESC and
AES for the P/F nmean the values obtained wupon initiation of respective use
periods of the P/F. For exanple, thagauneral value "1.4" appearing in the
“colum "Cr/Fe" of Table 2 neans the val ue obtained by neasuring the ratio
Cr/Fe of the P/F which has been subjected to the above regeneration
.treatment after used for 1 nonth, before starting the 3rd nonth period
(fromi dfioti 40i dr dh awwhekrngapot thmospheaei oahdotheseheétthe P/ F. Al so,

t he nunber of fisheyes, anobunts of residual nonomers and hue of the -50-

resul ti Rgeakanmt kdep@liyearbasaueoresidr P&l et Sinede dgepgaried every 8 hr
over 2 days fromimedi ately after swtching the operation. The nuneri cal

val ues o] h n g I Cc ed fromthese
neasure§Q®§F h@r@%roggé)%ﬁg ﬁ% tthg?ggégr@ﬁ¥gngﬁgg§grggg@ El apsed ESCA AES

Norber g g e I Shospe Y ORES B ool i of of
onth® il P ata (3 vasnlng Me shifelludtn'oatery BBI1SGd By® 103 211
drying.
[0082]

The P/F for the branched grade was analyzed by X-ray
photocelectron spectroscopy and Auger electron spectroscopy
according to the above-mentioned methods (1) and (2) to
determine a composition of the surface thereof. 1In addition,
the number of fisheyes, amounts of residual monomers and hue
of the resulting aromatic polycarbonate resin pellets were
measured every time upon changing-over the P/F according to
the above-menticned methods (3) to (5). The results are
shown in Table 2. Meanwhile, in Table 2, all the measured
values of ESC and AES for the P/F mean the values obtained
upon initiation of respective use periods of the P/F. For
example, the numeral value "1.4" appearing in the column
"Cr/Fe" of Table 2 means the value obtained by measuring the
ratio Cr/Fe of the P/F which has been subjected to the above
regeneration treatment after used for 1 month, before
starting the 3rd month period (from initiation of switching

of the operation) of use of the P/F. Also, the number of

fisheyes, amounts of residual monomers and hue of the



7 months 2.2 7 460 153 9 nonths 3.3 5 1083 147 Table 2 (continued) El apsed
Amount s of residual nononmers Hue period from PhOH BPA DPC initiation of
switching the operation 1 nonth* 78038 72 Reddish 3 nonths** 66 34 61

" Reddish 5 nonths 33 37 44 Transparent 7 nonths 34 36 48 Trans arent 9
mont hs 33 32 45 Trans arent Note *, **: The "one nonth" and "three nonths"”
.in Table 2 <correspond to the respective Conparative Exanples. [0084]

[ Exanpl essaddifGgnpavabicie prapphebonatat ragitopéhketsecwade meastied d

i nventions] -51- [0085] Exanple 1B: Di phenyl carbonate (DPC) and bi sphenol A
(BPA) weieryngxad wek gaghyst heemaimmepigtelgr sfved swivchingiehe (DPC/ BPA =
1.050) in a nitrogen gas atnosphere to prepare a raw material nelt

sol ut i ngem@lbhus PhEPRIRE { G NP Rld £ shdWl L OPdB1On A% i nuously fed

to the rst vertical

an average value calculated from these measured values.

[0083)
Table 2
<Data for branched grade>
Elapsed ESCA AES Number
period from Cr/Fe Thickness Thickness of F/E
initiation of of carbon of oxygen
switching the film layer | f£film layer
operation (nm) (nm)
1 month¥* 0.9 13 41 4890
3 months#** 1.4 11 82 1694
5 months 1.8 6 163 211
7 months 2.2 7 460 153
9 months 3.3 5 1083 147
Table 2 (continued)
Elapsed Amounts of residual monomers Hue
period from PhOH BPA DPC
initiation of
switching the
operation
1 month* 78 38 72 Reddish
3 months** 66 34 61 Reddish
5 months 33 37 44 Transparent
7 months 34 36 48 Transparent
9 months 33 32 45 Transparent

Note *, **; The "one month" and "three months" in Table 2
correspond to the respective Comparative Examples.

[0084]

[Examples and Comparative Examples relating to the second

and third inventions]




stirring reactor having a capacity of 100 L which was controlled to a
tenperature of 220C and a pressure of 1.33 x 10" Pa through a raw materi al
inlet tube at a flowrate of 88.7 kgifhr. The openi ng degree of a valve
provi ded on a polyner discharge |ine connected to a bottom of the reactor
was controlled such that the residence tinme in the first reactor was 60
mn, thereby keeping a liquid level in the reactor constant. Sinultaneously
with infooasing feed of the raw material nmelt solution, a cesiumcarbonate
aqueous solution as a catalyst was continuously fed to the first reactor
at a fegdamgie ¢h:1.0 pnol per 1 nol of bisphenol A (2.0 N.nol in terms of
netallic cesium per 1 nol of bisphenol A). [0086] The reaction solution

wi t hdrawn fr o) h r Sj ‘ﬁﬁ% sequentially
fed to the s@%&%ﬁygn%ig%g%t%eﬁ?%gﬁgé?i?%%%?o¢%ﬁ%ac aving a
capacity._of 100 L d en to the fourth horizontal stirring reactor -52-
(capaci%§¥eQSﬁl€? %ﬁc Sﬁﬂ?FnﬁBui Bﬁ%&%{?r%&ﬁﬁérﬂéiﬁﬁzﬂ?ﬁiP pol yner was
wi t hdrawn from a pol yner discharge port provided on a bottomof the fourth
reactorKDRE§??Atﬁe1ré§9Ptiﬂga %bgyﬁiﬁnmﬁési@ﬁWQﬁRR%%PvﬁﬁIE¥%&ﬁﬁei@la.nDIten
state to a tw n-screw extruder (screw dianmeter: 0.046 m L/D = 36) fitted
at a di savunaberiabrweltweehubipnl yihe filluseprepsged oM madesiplkneaded
wi th butyl p-toluenesulfonate (in an

melt solution was continuously fed to the first vertical

stirring reactor having a capacity of 100 L which was
controlled to a temperature of 220°C and a pressure of 1.33
x 10° Pa through a raw material inlet tube at a flow rate of
88.7 kg/hr. The opening degree of a valve provided on a
polymer discharge line connected to a bottom of the reactor
was controlled such that the residence time in the first
reactor was 60 min, thereby keeping a liquid level in the
reactor constant. Simultaneously with initiating feed of
the raw material melt solution, a cesium carbonate aqueous
solution as a catalyst was continuously fed to the first
reactor at a feed rate of 1.0 umol per 1 mol of bisphenol A
(2.0 umol in terms of metallic cesium per 1 mol of bisphenol
A).
[0086]

The reaction solution withdrawn from the bottom of the
reactor was successively and sequentially fed to the second
and third vertical stirring reactors (each having a capacity

of 100 L) and then to the fourth horizontal stirring reactor



anount of 4 nol based on 1 nol of cesium carbonate used as the catalyst),
and the resulting kneaded material was extruded into strands through the
die and cut using a cutter, therebyspbtaining aromatic pol ycarbonate resin
" pellets of a high-nolecular weight grade (M/: 25,500). [0087] The reaction
conditions of the second to fourth reactors were respectively controlled

. such that the second reactor was operated under the conditions of 240C,
2.00 x (d8BafatmundiF6 Lpninthecomiimuoeactanmnews apkridiedbiriared he
conditions of 270C, 66.7 Pa and 75 rpm and the fourth reactor was operated

under tpelgasdi ¥aonsiOhd28RE, £ H6dm PR pdghnér rdiBcHawge peactprviaisadi ti ons
were shifted to higher tenperature, higher vacuum and | ower stirring speed

as the ofegchbPPoR! 9fCeHEroh PriROFLLLASy . diidxtg WhR rRachidng the liquid
| evel s I1n the respective reactors were controlled such that "the residence

time i nobignsecgnd aRdcLANLdy hRPELOfSoda 6D (ke RNl Lfle fipy dence time in

the fou reactor was aneously distiTling off
phenol s pr oduced.

b d. [0088], The polyner filter, used ahove was a
connercF§¥Pysc5%$i?§B¥B ?gafS%¥%%-é%%ﬁ§?ﬁﬁSﬂéﬂ6%¢HW%ﬂL(QWﬁl ctured by
Nagase Sangyo Co., Ltd.; netallic nonwoven fabric type _having an absol ute
filteri hytBRGurhcy Biesourdehutleyept with a polymer filter, and

continuously kneaded with butyl p-toluenesulfonate (in an
amount of 4 mol based on 1 mol of cesium carbonate used as
the catalyst), and the resulting kneaded material was
extruded into strands through the die and cut using a cutter,
thereby obtaining aromatic polycarbonate resin pellets of a
high-molecular weight grade (Mv: 25,500).

[0087]

The reaction conditions of the second to fourth
reactors were respectively controlled such that the second
reactor was operated under the conditions of 240°C, 2.00 x
10° Pa and 75 rpm; the third reactor was operated under the
conditions of 270°C, 66.7 Pa and 75 rpm; and the fourth
reactor was operated under the conditions of 290°C, 67 Pa
and 5 rpm. These reaction conditions were shifted to higher
temperature, higher wvacuum and lower stirring speed as the
reaction proceeded. In addition, during the reaction, the
liquid levels in the respective reactors were controlled

such that the residence time in the second and third

reactors was 60 min, and the residence time in the fourth



SUS316L)) conprising 90 | eaf disks fitted on a center post (hereinafter
referred to nerely as a "polyner filter A"). [0089] The above operation was
continued for one nonth, and then thg-nolar ratio of DPC/ BPA was gradually

" increased wuntil reaching 1.090 at which tine the amount of the cesium

car bonat e aqueous solution fed was reduced to one half, and the tenperature
of the fourth reactor was decreased, thereby changing the production

condi t i peactor thasedd anipy oehuilengs Anul toaneml £low | dairs tvidli lgihtg gridfde (W

15,000). [0090] The nunber of fisheyes in the aromatic polycarbonate resin

passed %Hé@@g@ bpeppedysed. filter (A) was traced and neasured every one
hour. After 1 hr fromthe tinme at which the nunber of fisheyes was kept

approxigy@géy at a predeterm ned constant value (140) (the el apsed tinme of
18 hr ter changing the reaction conditions), the change-over between the

pol yirer fi1tats yos, perfolfed and apodnetian olcapddaiig s of the

aromati c pol ycar avi ng a nol ecul ar "wei g grade (M:

15, 000) was. contipued. . The olymer filter used for productjqn of the
o ol SEBL LGl SR & Siret iR B DO £ LTS, GV A ek DYt k-t ype
pol ymer filter (manufactured_by N ppon Pole Co., Ltd.; nmetallic nonwoven
fabric ¥9pesaabangyanCabsoltd ef fMetakl iy nepvwqiert falir i Bl mat eri al :

SUS316L)) conprising 120 | eaf
having an absolute filtering accuracy of 50 um (material:

SUS316L)) comprising 90 leaf disks fitted on a center post
(hereinafter referred to merely as a "polymer filter A").
[0089]

The above operation was continued for one month, and
then the molar ratio of DPC/BPA was gradually increased
until reaching 1.090 at which time the amount of the cesium
carbonate agueous solution fed was reduced to one half, and
the temperature of the fourth reactor was decreased, thereby
changing the production conditions to those for producing a
low-molecular weight grade (Mv: 15,000).

[0090]

The number of fisheyes in the aromatic polycarbonate
resin passed through the polymer filter (A) was traced and
measured every one hour. After 1 hr from the time at which
the number of fisheyes was kept approximately at a
predetermined constant value (140) (the elapsed time of 18
hr after changing the reaction conditions), the change-over

between the polymer filters was performed, and production of



disks fitted on a center post (hereinafter referred to nerely as a "pol yner
filter B'"). Properties of the aromatic polycarbonate resin passed through
the polyner filter (B) were neasuref4-As a result, it was confirned that

" the obtained aromatic polycarbonate resin had a viscosity- average

nol ecul ar wei ght (M) of 15,100, and the nunber of fisheyes therein was 24
. and the hue thereof was transparent. [0091] Conparative Exanple 1B: The
sane prpetiets af théi arohmaviExpoyeariibrase wesidudiadirex cepiow-hat after
produci ng pellets of the aromatic polycarbonate resin having a

hi gh- nohetTetal arekdhiht 95288 tIe: PIDAVEH j Gras aitshitiransd wemdechanged to
those for production of the | ow nol ecul ar wei ght grade, and simnultaneously

the pol yoeindt!+e1.48) 468 sbENgRdsGYEIoH g i PRIYIRS\ALLEF (B), thereby

obt ai ni onatic polycarbona resins. As a result, 1t was confirmed that
of ol i aPhAETedb RSB EE, 420 00 FAEL Uit dibiogie by oper s
ooy o BB Rk s o LS8 b Honfusiet e 0L S TS Bt £
2B: Separately, in the sane nmanner as in Exanple 1B, the . .

metallic nonwoven fabric type having an absolute filtering

accuracy of 10 um (material: SUS316L)) comprising 120 leaf

disks fitted on a center post (hereinafter referred to

merely as a "polymer filter B"). Properties of the aromatic

polycarbonate resin passed through the polymer filter (B)

were measured. As a result, it was confirmed that the

obtained aromatic polycarbonate fesin had a viscosity-

average molecular weight (Mv) of 15,100, and the number of

fisheyes therein was 24 and the hue thereof was transparent.

[0091]

Comparative Example 1B:

The same procedure as defined in Example 1B was
conducted except that after producing pellets of the
aromatic polycarbonate resin having a high-molecular weight
grade, the production conditions were changed to those for
production of the low-molecular weight grade, and
simultaneously the polymer filter (A) was changed-over to
the polymer filter (B), thereby obtaining aromatic
polycarbonate resins. As a result, it was confirmed that it

took 92 hr after changing the reaction conditions until



operation for production of the aromatic pol ycarbonate resin having a

hi gh- nol ecul ar wei ght grade (high branching degree grade) (branching
~degree: 0.48 nol % was continued for58Rre nonth. Thereafter, the production
conditions were changed such that the anmount of the cesium carbonate
aqueous solution fed was reduced to one half, and the residence tine in
.the fourth reactor was 120 mn, thereby producing a | ow branching degree

gr ade (propemlitigsdedr ébe arpmambbdpolycarpengde) refdnopassdtie nunber of
fisheyes in the aromatic pol ycarbonate resin passed through the pol yner
filter EArovwah thecepdlgmér fledsere(Bevbeyamaecappuoximatetyl hr fromthe tine
at which the nunber of fisheyes was kept approximately at a predeterm ned

const ant gealtieal426) thoke erapnedatbiBtE pdlyBarBbhatechasgnhng the reaction
conditions), the change-over between the polyner filters was perforned, and

product b%ggéedp%' %%ém?get hg i‘h@’?a%co@@';%ﬁg{?ﬁ%f‘g? 52%118%@@?! ggya | ow -56-

br anchi ng ree gra ranchi ng ' degf ee: onti nued. The
pol yrer fhb %r used for production of the |ow branching degree grade was a
connercﬁgllé avai l abl e | eaf disk-type polyner filter (manufactured by

Nagase SangyQ Co., Ltd.; netallic nonwoven fabric type having an absolute
filteriﬁéégﬁéﬁpééi of 20 m(material: SUS316L)) conprising 90 |eaf disks

fitted on a center post (hereinafter referred
Separately, in the same manner as in Example 1B, the

operation for production of the aromatic polycarbonate resin
having a high-molecular weight grade (high branching degree
grade) (branching degree: 0.48 mol%®) was continued for one
month. Thereafter, the production conditions were changed
such that the amount of the cesium carbonate aqueous
solution fed was reduced to one half, and the residence time
in the fourth reactor was 120 min, thereby producing a low
branching degree grade (branching degree: 0.27 mol%; Mv:
25,600).

[0093]

The number of fisheyes in the aromatic polycarbonate
resin passed through the polymer filter (A) was traced and
measured every one hour. After 1 hr from the time at which
the number of fisheyes was kept approximately at a
predetermined constant value (427) (the elapsed time of 11
hr after changing the reaction conditions), the change-over
between the polymer filters was performed, and production of

pellets of the aromatic polycarbonate resin having a low-



to merely as a "polyner filter B "). Properties of the aromatic

pol ycarbonate resin passed through the polyner filter (B') were neasured.
As a result, it was confirmed that-b6Be obtained aromatic pol ycarbonate

" resin had a viscosity-average nol ecul ar wei ght (M) of 25,500 and a
branchi ng degree of 0.27 nold, and the nunber of fisheyes therein was 255

. and the hue thereof was transparent. [0094] Conparative Exanple 2B: The
sanme prbradohiéngsdegfeaedrade Ekangheh DBy wisgrendudt2d mekEepras hat after
produci ng pellets of the aromatic polycarbonate resin having a high

br anchi agnteguee. grete, po I priiditets arsecbridizt iparsiuwserienc bdngde t o t hose for
production of the | ow branchi ng degree grade, and sinmultaneously the

pol ymer 164 Lb8antM nYe8e §PE8ISHAQY Sad Oa ¢ HRnEEE VAETy fAY4 EIaH B )1edther eby

obtaining aromatic “pol ycarbonate resins. In this case, it was confirned
P BS5RSERR B ShAF cEE08 [RADEESELS Oy RS SO s ST
pol year BEAG TP ERTALEoBBANER ! ReBkERpr B0t NiAY 22t oo Tiber of 11 sheyes:
2 o ek hyPadeaPaBy 850" S PROSEELES. SBMEILLFY SERIRLLE
pol ycar BbhheEing acc Yy o pm (ma )) p g

90 leaf disks fitted on a center post (hereinafter referred

to merely as a "polymer filter B'"). Properties of the

aromatic polycarbonate resin passed through the polymer

filter (B') were measured. As a result, 1t was confirmed

that the obtained aromatic polycarbonate resin had a

viscosity-average molecular weight (Mv) of 25,500 and a

branching degree of 0.27 mol%, and the number of fisheyes

therein was 255 and the hue thereof was transparent.

[0094]

Comparative Example 2B:

The same procedure as defined in Example 2B was conducted
except that after producing pellets of the aromatic
polycarbonate resin having a high branching degree grade,
the production conditions were changed to those for
production of the low branching degree grade, and
simultaneously the polymer filter (A) was changed-over to
the polymer filter (B'), thereby obtaining aromatic
polycarbonate resins. In this case, it was confirmed that

it took 52 hr after changing the reaction conditions until



resin, conprising the step of treating a nolten aromatic pol ycarbonate
resin wwth a polyner filter, wherein a concentration ratio of a chrom um
atomto an iron atom (Cr/Fe) which-87e present on an outernost surface of
"the polynmer filter as neasured by X-ray photoel ectron spectroscopy is not
|l ess than 1.5. 2. A process according to claim1, wherein the pol yner
.filter conprises a carbon filmlayer having a thickness of not nore than 10
nm on apropeetiest ofuthacervhetéof poandaahonakedeesihnpiaged having a
thickness in its depth direction of not |ess than 100 nm as neasured by
Auger elkaebugh shecpbasmepyfilBerA(Pr pcbasamecapproginateiai m1l or 2,
wherein the aromatic pol ycarbonate resin is obtained by subjecting a

car boni ggedc@sh®r t%n@.hégeabQ”EhécagbfﬂﬁgiexitéoQ?HH?Haﬁla{:@ régppsesterification
reaction. 4. A process for producing aronmatic” polycarbonate resins in which

af t er %8@%{%@% %K}g%'xég%r QOQ%tEMV?SZIB %oﬁavfnggup%r BES GIE k) ed4ehay

nol ecul ar wei g uction conditions are changed to progﬂce a
pol ycarbonate resin B having a viscosity-average nol ecul ar wei ght M
smal l er than the viscosity-average nol ecul ar wei ght Ma using the sane
production facilities as used for production of the polycarbonate resin A
sai d process conprising at |least a polycondensation step of conducting
transesterification



reaction of an aromatic di hydroxy conpound with a carbonic diester conpound
and a purification step of allowing the resulting nolten aromatic

pol ycarbonate resin to pass throughsga-polynmer filter using a nelting
extruder to renmove foreign matters therefrom wherein a filter having a

| arger mesh size (opening dianmeter) is used as the polyner filter when

. produci ng the polycarbonate resin A, and a filter having a smaller nesh
size (opening dianeter) is used as CheEIM®ol yner filter when producing the
pol ycarbonate resin B, when switching operation of the process from
production of the polycarbonate resin A to production of the pol ycarbonate
resin B, the polyner filter having a |larger nmesh size is changed over to

the pol ymeg &4 hayi e | St Z8rordtd @ SH VR deet ween the
nunber %f fié%%%%%siﬁd%gr&rliéﬁéa% ﬁrr%zglfe;% égf%r bef o‘?jel{:hangi ng}:tégver t he

ol ymer ilte t ured . bef or ' vel the ol ymer
1I‘Oi I %/ersfe%%ﬁho%gmn}g{rjgs%’ﬁgntq%.E@Aégr%%%ggslrg‘fc%r@%ﬂgd C aa?cn;l%é’l, V\/nergi nyt he
polynmer -60- filter as defined in claiml1 or 2 is used as the respective
pol yrerP? Y?%F%?n%FeAF%?b%ég%g?d? B 'ré}%ﬁ?ﬁmﬂ¢h?ﬁﬁﬁ@d%rbonate resins in

whi ch after producing a pol ycarbonate resin C having a branching degree Nc,
pr oduct FORCEBRHERE I @M ST aF EO chfiny ¥ eMi e R &0 RN VEERhAHE®™ resin D havi ng

a branching degree Nd smaller than the branching degree Nc using the sane
(Cr/Fe) which are present on an outermost surface of the

polymer filter as measured by X-ray photoelectron

spectroscopy is not less than 1.5,

2. A process according to claim 1, wherein the polymer
filter comprises a carbon film layer having a thickness of
not more than 10 nm on an ocutermost surface thereof, and an
oxide film layer having a thickness in its depth direction
of not less than 100 nm as measured by Auger electron

spectroscopy.

3. A process according to claim 1 or 2, wherein the arcomatic
polycarbonate resin is obtained by subjecting a carbonic
diester and an aromatic dihydroxy compound to

transesterification reaction.

4. A process for producing aromatic polycarbonate resins in
which after producing a polycarbonate resin A having a

viscosity-average molecular weight Ma, production conditions



production facilities as used for production of the
sai d process conprising at
transesterification

carbonic diester conpound and a purification step of allow ng the

resulting nolten aromatic pol ycarbonate resin to pass
- filter
wher ei nage f thargelavo npradtee gar po hesdrlsézet € apesimyB dhanaierd

the polyner filter when producing the polycarbonate resin C, and a filter

pol ycarbonate resin C,
| east a pol ycondensation step of conducting
reaction of an-ppoemati c di hydroxy conpound with a

t hrough a pol yner

using a nelting extruder to renove foreign matters therefrom

is used as

havi ng aistesiey-a8shage zRol @PEDANJwEi et MY ) sthasl LS b 1gen titge pol ymer filter

when produci ng the pol ycarbonate resin D

when swi tching operation of the

Pr 0cessyL o5t pepUNGLEQGe Oho1 456100| VERFRONA Qg 27 Nefe danis 0UCT I o of the

pol ycarbonate tTesin D the polyner f

ter having a larger nesh size is

changed, oYl ooh N 0oL YIRLS 1L L Lo i 00 A IBLIGE JBSihe S12ei and a

dlffere
bef ore ch

1
e neo hghBlaRu el 10Ss ROLY TBhia b1 atRs et THitS AF TRESE 4 ovnse

ween e nu sheye

filters and t hat, as ne ured 1 hr

bef ore

according to claim®6, wherein the polyner filter as deflned inclaim1l or
i's usedP@éY?ﬁ@d¢§§9Eé?ﬂv§teﬁo@§n@?n¢m¢¥%¢% transesterification

reaction of an aromatic dihydroxy compound with a carbonic
diester compound and a purification step of allowing the
resulting molten aromatic polycarbonate resin to pass
through a polymer filter using a melting extruder to remove
foreign matters therefrom, wherein a filter having a larger
mesh size (opening diameter) is used as the polymer filter
when producing the polycarbonate resin A, and a filter
having a smaller mesh size (opening diameter) is used as the
polymer filter when producing the polycarbonate resin B;
when switching operation of the process from production of
the polycarbonate resin A to production of the polycarbonate
resin B, the polymer filter having a larger mesh size is
changed over to the polymer filter having a smaller mesh
size; and a difference between the number of fisheyes in the
resin as measured 2 hr before changing over the polymer
filters and that as measured 1 hr before changing over the

polymer filters, is not more than 10.

5. A process according to claim 4, wherein the polymer

resin as neasured 2 hr

2



-60-

filter as defined in claim 1 or 2 is used as the respective

polymer filters.

6. A process for producing aromatic polycarbonate resins in
which after producing a polycarbonate resin C having a
branching degree Nc, production conditions are changed to
produce a polycarbonate resin D having a branching degree Nd
smaller than the branching degree Nc using the same
production facilities as used for production of the
polycarbonate resin C, said process comprising at least a
polycondensation step of conducting transesterification
reaction of an aromatic dihydroxy compound with a carbonic
diester compound and a purification step of allowing the
resulting molten aromatic polycarbonate resin to pass
through a polymer filter using a melting extruder to remove
foreign matters therefrom, wherein a filter having a larger
mesh size (opening diameter) is used as the polymer filter
when producing the polycarbonate resin C, and a filter
having a smaller mesh size (opening diameter) is used as the
polymer filter when producing the polycarbonate resin D;
when switching operation of the process from production of
the polycarbonate resin C to production of the polycarbonate
resin D, the polymer filter having a larger mesh size is
changed over to the polymer filter having a smaller mesh

size; and a difference between the number of fisheyes in the
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resin as measured 2 hr before changing over the polymer
filters and that as measured 1 hr before changing over the

polymer filters, is not more than 10.

7. A process according to claim 6, wherein the polymer
filter as defined in claim 1 or 2 is used as the respective

polymer filters.



