-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 producing an aromatic polycarbonate resin. Mre
particularly, the present invention relates to a process for
produci ng an aronmati c pol ycarbonate resin having a | ess content of
foreign matters by using a specific polyner filter, and further to a
process for producing aronmatic SPEYIBIdNTIANe resins which is capable
of providing products of different grades that are different in

Vi Scosi ty- aver agerguES3C WoRr proboting MBOMAT TN 20CHCARBONgIE &ESTEM each
ot her by switching an operation of the process by changi ng reaction
conditions in a transesterification nmethod. BACKGROUND ART [0002]
Aromatic polycarbonate resins have been extensively used in various
appl i cat ifQgnlesaupegifey are excellent in heat resistance,

mechani cat—properties such as inpact resistance, dinensional
stablIltﬁo%%qltransparency [ 0003]

The present invention relates to a process for
producing an aromatic polycarbonate resin. Mo;e
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



As the nmethod for producing the aromatic pol ycarbonate -2- resins,
there are known a nelt polynerization nmethod (transesterification

nmet hod), an interfacial ponnerizatL?g nmet hod (phosgene nethod), etc.
However, in any of these conventional methods, since foreign matters
are generated in a reaction apparatus or a flow path of high-viscous
substances after the reaction, it is required to renove the foreign
matters gderaf ) aRedohrkhkfoweas a1y heniembaszbebsn adapioed t he net hod
of treating a nolten aromatic pol ycarbonate resin with a pol ynmer

filter, amehadiQuS rACaReSAl Betitid)SUGH dntethedifnve lyemtizepoot ed.

[ 0004] For exanpl e, there have been proposed the nethod of
pur gi ng gefidd ﬂ&g&-ﬁa@g 80Hod P! At eHBRESe M tih WREEHLOENSEE T Ogen
(Pat ent Ebcunee{s 1 "and m ); tﬂg treati ng nmet hod conducted under a

speci ficg %&égﬂﬂalahermagurswéé N iighl hBEEES 3l NibrRdblbal o8
having a specific particle di amet er (Patent Docunment 3); the nethod

using a L LS YVINGa3a108C0 1 & Sld) 458 o€ PR GALy DASHIENt 4): and

t he net ho u5|ng on nor e er Vi ces acconmodating a | am nate

consti _tuggg { &éasataﬁté&a'tb&yrgé?@i - 14pq f ?E%ﬁir&é%@’%’%ﬁv@ which

each f|| enen as an ou ameter o ot nore an 15 1 nches

d| amat eﬁ%ﬁ?lern Ef%‘agcﬁ'gfmar%hlenn ?HI oo ka8 Q&&Pt ecrheqjeaﬁsgef’eéﬁ net

er) lessthan 1 size of not

t han 40 Pat Th t hod -3
o onsene-H e Bk i LRGSR
tacted t th h
decompos PPLBRATRPTHA P o HEFA: & HETET Sdnerancens (BRLEHE Docurent s
1 and 2), or the findin that %He resin.is retalngd and deteriorated

in the fPF?@?S%%%t@ﬁ Qd Ry bassogsPor

(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
elements‘in 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



In addition, as to the method of m xing and nelting an aromatic

di hydr oxy conpound and a carbonic diester and then filtering the
resulting nmelted mxture which is tQsbe conducted prior to the nelt
pol ycondensati on, there has been proposed the nmethod in which a
filter used therein is treated by any one of a nethod of washing the
filter wth a washing solution conprising at | east one acid selected

from t hepgs@apoe ot Hiindd ngf tR&E hehoHIhO et agfibd, iMi iid Eiacet asd
oxalic acid, and a nethod of aging the filter at a tenperature of 150

to 250C g@htddtdd® wiakthra (Batent réotneiHe Gesiihlifderideyl dmgmagen

proposed to avoid such a di sadvantage that when treating an aromatic

pol ycar bgagbfipd S5 fbMild) tReRby Ménd tdilef e 1188 BRbY B |(tP%rH]:eh§

heated to a tenperature far higher than & nelting point of the

ol yITer _ggi0fol B a1 RERPSULCLOSRe £IIRIARY 1GaUSLAA FoEMAtioN Of gel s

or deconposition or carbonization of the polycarbonate. [0006] In the

ansestophLiggh g BBt el s foluaat ke 1

car boni c %ig ter both kept in a nolten state to pol ycondensation in
t he presg ce’of a catalyst while renoving phenols by-produced, from
t he reac&bﬁa fystenl In the case where it is intended to obtain
products a'fferent grades that are different in viscosity-average

nmol ecul ar wei ght . or branchj degree from each_ot her.,. .operation
is swtched bg“c?'%’??d"r é‘&c??ohﬂ%&?ﬁ}%ﬁﬁéng‘éﬁ%ﬁ)a %r{%ﬁ]’ttllélﬁs %n a
series of processes using a singl roduction facility. Faor. exanple,
when t he B8 HF ‘gjpl&cgﬁ‘?’g’n °|°§‘P§a[‘$c & ' P&&ugf?%%e fal}dhg:hﬁpoduct
having a | arge M/ to product,ion of the product haﬁing a ﬁgall M/,
from t he SHEERPEFRLERE ZRSYISd gy BRLERF VIAKELES WRLCRnBBr}AMRE t 0 shorten
atime required unti] returning to a stea%gestate (such a state in
whi ch t hEOBANSEER | BT IR itéh theoliatt RAWGRpdensREiPnm thergfias hegn
after adverse influence of the previous reaction conditions is

di ssi pat @Ppopedotpe methoss iphwhiehnddf vFtesr odee KEeFet? a¥domati ¢

pol ycarbonate resins in which the operation is swtched in such a

manner agrgasediBeupine ofhar Bephad ek vaatepds Ehet el ¥ rvovidd @

met hod of tracing or nonitoring the nunber of fisheyes in the

ar omat i ¢ vigshy-8dr pohat on camprisdndeter isdithPnenacidnseleptedbfd9st i ng

a procedure for cleaning a gas phase of a reactor (Patent Docunent

7). -5- th@0@8pup 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 aveoid 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



According to the above nmethod, since the tine for conducting a
procedure for cleaning a gas phase of a reactor can be adequately
determned, it is possible to producg_the aromatic polycarbonate
Fesin haV|ng a |l ess nunber of fisheyes and exhibiting an excell ent
hue in an efficient manner. However, the nethod fails to take into
account how to shorten the tinme required until returning to a steady

state af plycabicilitey reenoper piodited BJ08hbijectiRptien aRomaneat 1:
Japanese Patent Application Laid-open (KOKAI) No. 11-291237(1999)

Pat ent Dachp@idxy? cokppanes anffated tcAfpnicati 08t A b iIp deptK@KAR) No.
11-291304(1999) Pat ent Docunent 3: Japanese Patent Application

Lai d- opefof{ £6KAYathd £ 20300y 8&9&§Rsatlon Ral ent Peesvrd ok alapanese
Pat ent Application Laid-open (KOKAI) No. 2001-9214 Patent Docunent 5:

PCT Panplleh) {2 QH{ 83584 Mﬁru Bhubed ) apanesadPat ent
Appllcat?%n L%¥% odén gﬁXﬁ?gﬂgﬁ 2003 g% ee Pat ent Docunent 7:

Japanese, Bakelty @qpseeaat 80 diad R RnEKOKAL ) 1 N0, 200Za38628bt ain

products of different grades that are different in
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).



-6- PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0010] An obj ect of
the present invention is to provide a process for producing an
aromati c polycarbonate resin (purifigd aromatic polycarbonate resin)
having a | ess content of foreign matters or phenols which is
prevented fromsuffering from prolonged retention and deterioration
of the resinin a filter. [0011] Anot her object of the present
i'nventi opodssyo provide an inproved process for producing aromatic
pol ycarbonate resins in which products of different grades that are
different in xeSEaSidd tavehagebowe amedlyd Welight €M)t ine Boanchi ng
degree from each other are obtained by switching operation of the

process EMn&ﬁ@ﬂﬁﬁ?}lga rledoreCOBE ¢1atBind) af GARSPELSE Idi GaldedRtor
met hod, wherein the tine required until returning to a steady state

after S%Eﬁ“b@%&é@&ﬁ&ﬁh’e@@rﬁﬁﬂe@e §|i101f§ enad iblet fErSRIaROdHee the
aromati c pol ycarbonate resin having a | ess nunber of fisheyes and

exhibi tig of?erfé%ﬂﬁfgrb@ﬁ%tbnréé‘lﬁfﬁdﬁr@ta TR2ECHubEANE FOR SOLVI NG
THE PROBLEM [ 001 a result of the present 1 nventors' earnest

study, i t;0RSy8&ethd WA HiRALgWAR e TR fihl hETe S ddpat an

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 1l: Japanese Patent Application Laid-
open (KORAI) No. 11-291237(1999)

Patent Document 2: Japanese Patent Application Laid-
open (KOKAI)} 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. 2001-5214

Patent Document 5: PCT Pamphlet WO 01/83584

Patent Document 6&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




-7- outernost surface thereof is kept in a specific condition, the
resin to be treated therewith can be prevented fromsuffering from
prol onged retention and deterioratiog_in the filter as well as
undesirabl e catal ytic action due to constitutional netals of the
filter, thereby obtaining an aronmatic pol ycarbonate resin having a

| ess content of foreign matters or phenols. [0013] The present
i'nvent i AROBIEM @EN BAt SOLVERD Rih THE: INFENSIOR t he above finding. That
is, in an aspect of the present invention, there is provided a
process [f@&0rlqyr oducing a purified aromatic pol ycarbonate resin,
conprising the step of treating a nolten aromatic pol ycarbonate resin
with a pol ymem bbhket, obheieipresetencantnaiowny aid erofridechr oni um
atomto an iron atom (Cr/Fe) which are present on an outernost
surface gfodds ForypRbdhtiigranarraticegdobycarsaiatehaesehect ron
spectroscopy is not less than 1.5 (first invention). [0014] In
anot her aspeGl e arBRaliessilyd P RMakteNreb LY ehdwidy @vilded a process
for producing aromatic polycarbonate resins 1n which after producing

a pol ycaihonate JeeFoRedgharifitess \Urs phshbY s aVel A6 gragehasqvwei ght
Ma, production conditions are changed to produce a pol ycarbonate

resin B Bay ng, & Mi5g0 by - BVE AfedRbeeHt 86n Wk d et ivMBLE SR dH1aN

-8- the viscosity-average nol ecular wei ght Ma using the sane
product i g, fagiild ties as;used for production of the polycarbonate
resin A said process conprising at |east a polycondensation step of
conductip@b%%fnsesterification reaction of an aromatic di hydroxy
conmpound” w a carbonic diester conpound and a purification step of

al lowi ng_the fesylting gpltsh AOMRG ROl X6aLEONALE, LESLBoLppasS

t hrough a pol“ymer r-using a I'ng extruder tor ve T0oreign
matters therefrom. wherein filter. havi e i
(openi ngaréli oé’re)d iP5 °G§&a g%rt%eo &ﬁl%ﬁe:agfnl%#gé g‘\)/%lén! %br S Sélgng t he

ol ycarbonate resin.A, and.a filter, .having,a small er sh _size
?opgningrﬁfﬁﬁifﬁ}de§hu?5863%t?H@gﬁgﬂgﬁg?gFiPf% e%ﬁ%ﬁﬂgﬁggucing t he
ol ycarbqnate resi,n B;. when, swi tchi ng operation of .the _process from
P otluat | ShEEF 4o oM EAPBOHAT BV RATS TRIEE POt Et i GF )t e

ol ycarbonate resin B, the pol r filter having a,l.arger, sh size
P e BREaA e sfacteen dFoRoe a4 | quie arengbha s 1 Sisfbefes! “ond
a difference between the nunmber of fisheyes in the resin as neasured
2 hr bef BPRF MYy PfPﬁ%S%d?X/r%‘ra“ﬁH%HeF?a’ﬁﬂo?r%‘%n R88stted 1
hr before changi ng over .the polyper filters, is , not nore than 10
(second ERIRFRTFPHLIYEIiSP methoqy ippein fhenEine esasEsscpustlt he

present invention, there is provided a process for producing aromatic
pol ycar bBREFERIRG it & FERAAENS Bt rafhedd Feikghang 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



-9- polycarbonate resin C having a branchi ng degree NC, production
conditions are changed to produce a polycarbonate resin D having a
branchi ng degree Nd smaller than thesbranching degree Nc using the
same production facilities as used for production of the

pol ycarbonate resin C, said process conprising at |east a

pol ycondensati on step of conducting transesterification reaction of
an ar onediiice idwtd O age Nphersb fii iish kepeathoai speli £&itceconddpoand and a
purification step of allowing the resulting nolten aromatic

pol ycar bgnatdiesitd be paeatédroiegievd thokbyrebe fpidwenuesi fgoma nel ting
extruder to renove foreign matters therefrom wherein a filter having

a |argersﬂ?ﬁkﬁi%@r&ﬁpgﬂbmgn&&r@@rﬂti@ dadd@set iw-ardlonmen théter
when produci ng the pol ycarbonate resin C, and a filter having a

smal | er FESb S| AL WeQleRsNAnde MBSl datalgeicasctien Rpleywer filter
when produci ng the pol ycarbonate resin D; when sw tching operation of

the prOPSéﬁsgit eira{%fi;@tgirtg@sosf the pAlesr beRateny etithiGihg an |

production o onate resin D, the polyner filter having a

| ar ger aggégh%%jff éo}a?é%g%gttgvfé#rp Hah;%.nlfgi E]E E%s?aé’éi{‘ébr?c Yl ler mesh

Si ze; et ween the nunbe I sheyes 1n the resin as

measuredf r%g,{b)g‘iaq{teercshhggg#ﬂgngysej the polyner filters and that as

measur ed ore changfng over the polyner filters, is not nore
t han 10 B?iéf invention). -10- EFFECT OF THE I NVENTI ON [0016]
Accordin 0o the first invention, it is possible to produce an

aromati ¢ pol ycarbonat e,resi avi a.less nt f.arei qe ter
or phenols. A ceorp&ienfnttolflﬁgngle%%n sar?(? F%gaf‘%{"}gnﬁ gﬁ% %lag'glsrs@~E
possi bl e, 1o produce ay.omati ol.ycar.bonat e resins ving a_less
hnber of i SRRt Ben T A e hoRBorPRATE e Wt BleBppfor en
manner, which are ohtained as 9%§qgcts of different grades that are
di f f er ent YR LLosiNGFeavdar BERY HIF D RIIBRCSRESG AP oP* BIYHEE By degr ee
fromeach other, PREFERRED ENMBODI MENTS FOR CARRYI NG OUT THE | NVENTI ON
[0017] Pu“"brh%d =it ke H\S’Eﬁi’? PR S e 8°THT HRt A ItI‘r?eIS?}\?P The
aromati ¢ pol ycarponate resin used |n the present invention.includes
br anched®6r FERdT HHE e PP BPPERETC RRMF%{E’BBHE? e PAY L Gr

copol ymers_whi ch_are produced by reacting an aromatic_hydroxy .
conpoundPELYEEHi S rer ofvheReinr 3neRnee EBRPBUNE ZurRTITIHR |

amount of a pol yhydroxy conpound with phosgene or a carbonic diester.
[ 0018] atom to an irorn 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



The aromatic pol ycarbonate resin may be produced by conventionally
known met hods such as, for exanple, a nelt polynerization nethod
(transesterification method) and an_g_interfacial polymerization
et hod (phosgene nethod). Further, according to the nelt

pol yneri zati on nmethod, there may be produced such an aromatic

pol ycarbonate resin in which the ambunt of end hydroxyl groups is
Vel | contedlliedoshi®9lerage ModdmRllas abighe M4 amingc ttiehyadnexy
conmpound used as the raw naterial of the aromatic pol ycarbonate resin
may i nclRnitSoRY daexyat yéy aldanes guehpasads#idi HM4+the

hydr oxyphenyl ) propane (alias: bisphenol A), 2,2-bis(3,5-

bi br omo-ds e HBERRRENYES PR ORANS i(@lPrdSest CE6AGF G WRheaaktAl,
bis(4-hf§f§¥3%henyl)nethane, 1,1-bfg(4- hydr%@iphenyl)ethane,

2, 2- bi s( 'ﬂ%ﬁﬁﬁ%M ayh) iS4 XPEeNn hLane,
2,2-bis(é]1:Ez ydroxyggﬁgﬁ%t%5%%2%%;%?%?5%%%&,t??%%bis(3-te?%?%utyl-4-

hyd . o 5 hi e Ll | |
3 T PBEAART DR Sty LS ool T W Rsgpbhstcpane
hyd 2 2_bi 3 v 1
R e R

L S S RS Sl B e rosin to e

bi s(4- hydroxyphenyl)-1.1, 1-{richl aropropa 2,2-his{4-

nyalr oxy B & porvaes SiHEed Ul BBTRsng & GGl o, remove

hydr oxyppenyl1)-1, 1,1, 3, 3. 3-hexafl uqr opr.opane; .

bi s( hydr %ér‘%n 53 %Bﬁﬁ%&%ﬁ “ePip g EH‘?‘” having a larger

hydr oxyphenyl ) cycl opent.ane, . 1, 1- bi s(4- hydroxyphenyl) cycl Qqhexane and
Y o LS 2 RBRP AP 41 BHEERE Y ik MBECy BF o Hs YRS AGHB <
havi ng a cardo structure such as 9, 9-bi s(4-hydroxyphenyl.).fl uorene and
00 b SRR R b Ry PRSI SRELIhny b BIESE ot hor s
such as 4, 4! -di hydr oxydi phenyl . ether and 4, 4" - .

di hydr ox}aging -jS%lﬁﬁrdﬁ‘ﬁﬁﬁnﬁ-z%tW“Wh?&?’&?%l‘fbr’;ﬁ uS6er PdetPRuch
as 4, 4' -di hydroxydi phenyl sul fide and 4, 4- .
dihydroxP°§¥@Prcﬁgiéﬁﬁyﬁ§ﬁﬁhéﬁ?¢u%&ﬂqi?ﬂ% PELEGEEBRYRAFUNAS1EuBs oxi des
such as 4, 4'-di hydroxydi phenyl sul foxide and .

4, 4' - di hyRepxsHEEching PPerptdrpHehythes HEE6REE e roM BEABIGHICRr §F

sul fones such as 4, 4'-di hydroxydi phenyl sulf one and

4, 4' - di hjbe osglysarbadiaket Eepdn phety | Pducdien af dkkRRHeIFerbrPadseci n;
and 4, 4' -di hydr oxydi phenyl . Anong these aromatic di hydroxy conpounds,
pref err edeaie bi syhe polamexyphdhst )\awatwe s larderoreshrezer iéd is

bi sphenol A fromthe viewpoint of a good inpact resistance of the

r esul t anthange@tdepdioy taeboniyeey ebiten hayddot hosmatlnr meshpur pose
of enhancing a flane retardancy of the resultant aronmatic

pol ycar benaee 2mdia ditfiferengeybatweehethes edmbrusef cHhpmyeds inothed by
bondi ng one or nore sulfonic acid tetraal kyl phosphoni um groups to

t he aboveeainnas imeabunedt @x arcbepore dshanthege cxeonhhe cpaliymedr oxy

compounds may be used in comnbination of any two or nore thereof.
0020] - ¥3iters and that as measured 1 hr before changing over the

polymer filters, is not more than 10 (second invention).
[00157]

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

polycarbonate resins in which after producing a



The branched aromati c pol ycarbonate resin may be obtained by such an
interfacial polynerization nmethod in which a part of the above
aromatic di hydroxy conpound is replaged with a pol yhydroxy conpound
such as fl uorogl ucin,

4, 6-di methyl-2,4,6-tris(4-hydroxyphenyl)heptene-2, 4,6-

di met hyl1l-2, 4, 6-tris(4-hydroxyphenyl ) heptane, 2, 6-dinmethyl-

Z, 4, 6- t r pS1 fodnpbratephesyh) bepiengy 3 bradchihgi dddree Nc,

hydr oxyphenyl ) benzene and 1,1, 1-tri s(4-hydroxyphenyl)ethane, or

3, 3- bi s(ArénepordnddxbAgohfe (Aldrifed itdapkBdits phgRalytarbonate
5-chloroisatin, 5,7-dichloroisatin, 5-bronoisatin, etc. The anmount of

the pol yhydioxy HeRReURdpehntRend deyrtet RaWBihaér Patdn ahet he
aromati ¢ di hydroxy conpound is replaced is usually 0.01 to 10 nol %

and prefgrably: fy bdRee WRl %o oy iR Q.%?ies p2bahbeiéh omtiilqt%gxégg oxy

conpound. On the other hand, in"the nelt polynerization nethod, the

br anched, 8 UaL G RRIKGALROBA! End SRIYHRLIRE L@ AL D20t i onal | y

addi ng t%e above “branchi ng agent controlling the reaction

t enper at ]ggg t _of C The
reacti onﬂﬁ§c%%ei citc;r%tfper ag%aﬁgp%%%raﬁ atlﬁ%nﬁéﬁﬁg‘ai%g?*{% 8§nduct ed in
the follQw 8 i 0 i.¢.di.hydroxy. nd,

opt i onal ?%%@%%rﬁ%ﬁgge%gﬁe%%%n V\r%lraé%tlg%o%fr olﬁ(lae%(r% st oppi ng
agent) apd, an antioxidant. for. preventin xi.dation of the aromatic

1 hydr ox) T RENRSEEORRErc ¥2ER R SRR dAPRTEF o eouE a8nBound i s
reacted w.th.phosgene .in the esence .of _an anic solvent inert to
o r eacPibhe TREERT S5 PLagnbOta s it FORUARERg. T a1 eRG e
reaction systemat a pH qf usuall ot less than 9, t hen . a

bol yrrer | DAt FOR RIS, FEsdlc FoaRa%E (UHGEEy 2aRPRENGH R K Fa e A 9
ammonium salt is added to the reaction systemto conduct the
i nt er f acP&FtHRY Ve g GH,r?ﬂ%Y%ﬂﬁP?ﬁﬁ%ﬁ.Wﬁﬁ§eﬁspﬁW?¥§§iﬁﬂhate.
Meanwhi l e, the reaction tenperature is, for exanple, 0 to 40C, and
the reactPBFeiR i Filtemyha¥iBpnt ol aBFIMIESRe FaRe r AR f or exanyl e,
10 mn) to several,K hours (for_ exanple, 6 hr). [0022] . Exanpl es
of the ofyaRPEeshblieisad st the P BadtildR T niPeR neFRHC 168 §FRnat ed
hydr ocar bons such as net hyl ene chloride, 1,2-dichloroethane,

chl or of OPRIYRBFRRIA S diserireRe 8R4 i THItGFobaNIBAea SR eTomESTC
hydrocarbons such as benzene, toluene and xYl ene. Exanples of the
al kal i c8#BOUNPIRIE idiameses) kaf i usrilidsudheopal voar nall terc whes
hydroxi des of alkali metals such as sodi um hydroxi de and potassi um
hydr oxi derofigoiy the pawgspbenate rerimdl;edliRar svdtghindontrol | er
may i nclude conpounds having a nonoval ent phenolic hydroxyl group.
Speci fi copsaapliens @f thee proress| Sromazgstuctdonr oE| ke may i ncl ude
m et hyl phenol, p-nethyl phenol, mpropyl phenol,

polycarbonate resin C to production of the pelycarbonate

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).



-15- p-propyl phenol, p-tert-butyl phenol and p-1ong chain

al kyl - substituted phenols. The anount of the nol ecul ar wei ght
controller used is usually 50 to 0.5;4wl and preferably 30 to 1 nol
on the basis of 100 nol of the aromatic di hydroxy conpound. [0024]
The nelting transesterification nethod may be conducted, for exanple,
by subjecting the carbonic diester and the aromatic di hydroxy
ConpoundEFPECT a0 eSHEE (MNVENBLOWN reaction. [ 0025] Exanpl es of the
carbonic diester may include conpounds represented by the follow ng
general foopsia (1): [0026] O 11

According to the first invention, it is possible to
produce an aromatic polycarbonate resin having a less
content of foreign matter or phenols. According to the
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



A 1-0-C-0-A (1) [0027] In the general forrmula (1), A is a
substituted or unsubstituted, |inear, branched or cyclic nonoval ent
hydrocarbon group having 1 to 10 carppn atons. The two A" groups nay
be the sane or different. Meanwhile, exanples of the substituent
group which nmay be bonded to the A group may include a hal ogen atom
an al kyl group having 1 to 10 carbon atons, an al koxy group having 1
to 10 caihbarsdeisl, polyhedykagionmetthghqpbogggneupetisodyi.nyl group, a
cyano group, an ester group, an am de group and a nitro group. [0028]

- 16- FuSpiest [ | acode@iplge soothé hee ardudiymerdeesien methddickhdee
di phenyl carbonate, substituted di phenyl carbonates such as ditolyl

car bonat gay awél dplfcadd@éd gaehonat gpomarcit 3 1dcaebbyht€ardiomtie, di et hyl
carbonate and di-tert-butyl carbonate. Anong these carbonic diesters,

preferreghace chohemintCarbenat Bydheiei nalips Lef Re1Eddr ddrNelyY as
"DPC') and substituted di phenyl carbonates. These carbonic diesters

may be ugggiey the formof a mxture of any two or nore thereof.
[ 0029] In addition, a part of the above carbonic diester nay be

repl aced wit ool GAr RAXYHECARGREL O A HHEBRIOLUb SRS | hekP S ndhe

proportion of arboxylic acid or the difcarboxylic acid ester
hot  mor e FRanREGH Sl S RAETREORAEL S asiihab] EEGLTIES, Srfoundl Y
exanplespgég%ﬂﬁﬁgh%%3§§? kgﬁegcﬁgﬁ ragtfaiqyﬁggggxylic acid ester may

i ncl ude , 1sSop al1c dci i'phenyl terephthal ate

o0, 0 SN BRI Bl 10, Ra P20k M, YOS e 1S

reaCtiOnbggggﬁglf—ﬁgé}3¥¥§£%%§ispggﬁgﬁgmqé¥%asgOgégLabromobisphenol
A), bis(4-hydroxyphenyl)methane, 1,l1-bis{(4-
hydroxyphenyl)ethane, 2,2-bis(4-hydroxyphenyl)butane, 2,2-
bis(4-hydroxyphenyl)octane, 2,2-bis{4-hydroxy-3-
methylphenyl)propane, 1,l-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-cyclchexyl-4-
hydroxyphenyl)propane, 1,1~bis(4-hydroxyphenyl)-1-
phenylethane, bis(4-hydroxyphenyl)diphenylmethane, 2,2-
bis{4~-hydroxyphenyl)-1,1,1-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-



Al so, upon producing the pol ycarbonates by a transesterification

met hod, the carbonic diester (including -17- the dicarboxylic acid
or the dicarboxylic acid ester usedfzar replacing a part of the
carbonic diester; this is simlarly applied to the subsequent
descriptions) is used in an excessive anmount relative to the aromatic
di hydroxy conpound. That is, the ratio (nolar ratio) of the carbonic
di est er hydtdweypdreanydt)icgcdlobsnitane, dodpdasd4i-s usually 1.00 to 1. 30,
preferably 1.01 to 1.20 and nore preferably 1.05 to 1.20. \Wen the
nmol ar r atydroxsypghemydnelyk lohéranoranehtl ,d-bénd4hyrdooxdpigngdps in t he
resultant aromati c pol ycarbonates tends to be increased, resulting in
det eri or 3j 20 1theimehydcgblbhéyamd; tHiapheabds. hiVingas ,cavken t he nol ar
ratio is too large, the transesterification reaction rate tends to be
| ower ed, sspudtiate igudherEs 9t 9-bs i fHyidrvxlyphenpl pHleer axfeoramtdi 6, 9~

pol ycar bonat es having a desired nol ecul ar weight. Further, since the

anount obj # (. HrEidiiall -gakhpnpked B iRbrefet hei RPd P BRI 81§ NS i S

i ncreased, off-odor tends to be generated upon nolding or fromthe

resul t ange Rdkgedhdi duat 4 TRERPE£S:85d iR ngANEeRkr Ofind NE, £nd hydr oxyl

groups in the obtained aromatic polycarbonates is preferably not |ess

than 1004 PRee &y S0 Qi e REy | §fpictif1e Rl nak ; T Benpaeboiydrexdl groups

to the above specified range, it 1s possible to prevent reduction in

ol ecul aéui‘ﬂ&&% o he abhalasgy & SRRlighepOhY cal Pogat &% and al | owing

the aromafic pol ycarbonatés to exhibit a nore excellent color tone.

[ 0031) = _ Qe Y Gayf teg; } ired
mol ecul a?iﬁ?ﬁ%}%y azln’(ri13 a%g'g\% ?lr‘ggi&%%%}g}n]’t %glfl Q’? F‘lg'eﬁéﬂﬂg&dr Xd;l ag?%ups may
be obt ai . Sult ont Lol Lj ], %1 t] he
car boni ngggé’%’%?éﬂanﬁﬂ{t%g%arﬂ éﬁaf%i%ﬂsg?]ﬁoy&%?@gg %p%)g]ﬁgg%l*fl&g%ntgsti ng a

degree OE!%ZE%§%%£§3SHHP%H‘Egﬁe£§§#¢%ﬁ§%%§?ﬁSga?ﬁggég'pOSitive nmet hod,

t here may u d "known~ ¢ rch an end

st oppi ng ;agent 1s.separatel.y added .upon the reacki es of the
end stopSFﬁﬁgﬁﬁﬁxﬁl%éﬁ;j%dﬁfﬁﬁssag Y, %%fhgd nﬁgyﬁkggaﬁgﬁggﬁQValent
phenol s, oval en boxyli.c acigds, and _carboni.c, di ester The

cont ent 8&9?ﬂﬁee %ﬁré;ﬁ(f Y&FBﬁ%EQ{%'T éwﬁgﬁggéPB8%% é%ﬂﬁggﬁd | ar ge
influence qn thernal stability, hydro]lysis stabilit col ot _tone,

et c. - of THHECRST R bARRAE P dBY sb T DeRe S IP e e BmRGAr oxy
groups in the pol ycarbopates vari es dependi ng .upon _appli.cations
thereof,tgﬁﬁeigrﬁ%?ﬁﬂ? ﬁ%ﬁ%fﬁﬁﬁec?WﬁﬁP ,%ﬂﬂ?rgﬁﬁgﬁﬁa gﬁ%fQﬁ%ﬂ%‘y not
nore than 700 min order to allow the pal ycarbonates to exhibit
practicaPYBFeﬁgg?? -) g » and FpEe, Eﬁﬂglﬁﬁéliﬁﬁﬁﬂéi'@onates
by a transesterification nethod, the transesterification is usually
conduct edTPR Fhe PHERMEE OF & BPAASHRRAGY feCAtt8RCBaPEIYAR . The
transesterification catal yst used in the above nethod is not

parti cul ZEFYLERRT t REPMaiHS POlyFarradty i -kaf?r MMAHLIFonbBENnd

and/or an_alkali earth netal
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.

[6020]



-19-- conpound. The transesterification catalyst nmay be used in
conbination with a basic conpound as an auxiliary conponent such as a
basi ¢ boron conpound, a basic phosphoyus conpound, a basic ammoni um
conpound and an am ne-based conpound. Anpbng these transesterification
catal ysts, fromthe practical viewpoint, preferred are alkali neta
conpounds. These transesterification catalysts nay be used in

conbi nati on afheamy ahivBedr afdti€t i @oagtarbbsataorsdirimayhbe
transesterification catalyst used is in the range of usually 1 x 10-9

to 1 x lfpHaifdd by efehabhyidterffialt @olyneiz3t ol rantiodoia
preferably 1 x 10-7 to 1 x 10-6 nol on the basis of 1 nol of the

ar omat i CyRld H Per+CHIPeURdandPd3I omatic BXBYREERY Horideanadl kal i net al

conpounds may include inorganic alkali nmetal conpounds such as

hydr oxi dggp1 £LHPWRAES BBYyRYEF HOERGAHRARA! SuER RO UNHH oy 1akkal |

nmetal s; and organi c al kali” netal "‘conpounds such as salts of al kal
et ol S 410 RIS 91 cORERe| 1) e R G1 REDIIIE, SckDS.
ol al e L e o iR o
Ry ar oxi a2 71 G (T3 ea Bk e, P B B T on et ween
e Rl e AR A S ARG S TR e
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
usuélly 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, opticnally 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



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-typg_sem -batch-type or
eontinuous-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

M Xi Ng i Sompbu® Ingacebdusiiahl yhdstferneo ih8Qhe apte psefeerogblayy 125 to
160C. [ 0036 Next, in the polycondensation step, the aromatic

di hydr oxyrgomme Welwid. tihereathome rlRstion anupenndiidis sgheessed to
transesterification reaction. The transesterification reaction is
cont i NUOKS] e LN AHANRA ral n@a it Ad - SHAGRRABA! sysEetRl Ay d put we or
nore stages and preferably in 3 to 7 stages. Specific reaction

condi ti opgyhih{ Mo GLRECHNYE 51 agka YaRIELS pbGhef Sz A SIME RN G5 150
to 320C, pressure: fromnormal pressures to reduced pressure {1.01 x
106 Pa tgudn 3, 0] e A BYLLATRGI &34 4PN Ll-MBry Sabiflorfith el £0037]
-21- Qu%% ?{gaﬁéspeé?¥€gﬁregctors u e& kn fﬁe nu?tl-stage _

oper ati 0Baqlg £f dffe LLILSE! byely, rauadRRenchs Byedrafducad wi th

t he procéedi ng” of e polycondensati on reaction out 0 e reaction
system ¢the tenperature e r f.v j tepw se

i ncr easeac’g\}nfl ﬁz?%leonr'aﬁéggeép ?ﬁg&arglgj e % gg??lmégg?ge%eg'ti on

han 2

condi tiops d finglly the.pressure is. reduced to _not r

Torr (2oRean@iie e ol Bre PR S ek o P e PRI O B be
conduct e ile Vi n he by-praducts_such aromati c__hydroxy
conmpound&®% bﬁ??%g' eﬁggF%ﬁD%y%ygﬁﬁﬁwbgﬁﬁh?rﬂm&ﬁﬁ'&%ﬁg}sgge%?gvent

t he obt ai ned aroEa%gc ol carﬁﬁnates fronlbeigg deterjorated

qual ity BHBERTSS g actP of1R bR SeVEr e LaRGut Re ¥ iShemREeY i me
are prefgrably kept as | ow as possible and as short as possible,
respecti epﬁ?'mjthin t he ranges of the above specified reaction

condi tions, £0038] The nelt-pol ycondensati on may be conducted by
either alB8¢¢h method or a continuous method, and is preferably
conducted by a continuous nethod fromthe viewoint of a good
stability of E¥RRIRS PicdMSoSFIRBHEC ootV tpA88EHkt tP nhRItTERTELERAaNDI es
of a deactivator for the catalyst may include conpounds capabl e of
neut r al i FRHgippdude Fivlaniaatedc By depcadroalsy $uchf 8F Bbhplane

sul fur-containing acid conpounds or derivatives fornmed therefrom The
conmpoundcdapabie, of ; hreditaidioreerhante ehlarndorayi ppeachoprobenzene

and dichlorcbenzene; and aromatic hydrocarbons such as
benzene, toluene and xylene. Examples of the alkali
compound used in the alkali aqueous soclution 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,



-22- catalyst nmay be used in an anmount of usually 0.5 to 10
equi val ents and preferably 1 to 5 equivalents on the basis of 1

equi val ent of the alkali nmetal contajgied in the catal yst. Further

t he conpound capabl e of neutralizing the transesterification catalyst
may be used in an anount of usually 1 to 100 ppm and preferably 1 to
20 ppmon the basis of the pol ycarbonates. [0039] The

Vi scosi t y-pasy ehrmlod; upate we+ ity o fphisne 1lasodup+ bomp|cheambehky b-
resin is not particularly limted, and is usually not |ess than

10, 000 asbgpt etieteablphenolsl esthd mouhh, 600thd/bariwtular wheght

vi scosi ty-average nol ecul ar wei ght as used therein neans the val ue
obt ai nedcbyrtdELd 0l Ag GBhALLy Sihado 0S5 WMSLNgn@nprdeaiabhige 30

vi sconmeter, the intrinsic viscosity [n] of a solution of an aronatic
pol ycar bepai end 2 thepaeikNofreldv Ine oghkBei deomst i aEkyadoay 20C,
and the viscosity-average nol ecul ar wei ght was cal cul ated accordi ng
to the fgbhowimg, formulae (1) and (2): [0040] nsp/C = [n] x (1 +
0.28nsp)(1) = 1.23 x 10-4 x (M/)0-83(2) In the formula (2), lispis
an intri §b§4yiscosity NI of a solution of an aromatic pol ycarbonate
resin sagple I n nethylene chloride as neasured at 20C, and Cis a

concentrati ophOfnd 118 AP IIERERE &P A1 A8 3O M EhBR: mWPehE! Bonducted,

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' is 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]



-23- the nmethyl ene chloride solution used has a concentration of the
aromati c pol ycarbonate resin sanple of 0.6 g/dl,. [0041] [First

i nventi on] The first inventiomds characterized in that when
treating the thus produced aronmatic pol ycarbonate resin with a
polymer filter, a filter in which a concentration ratio of a chrom um
atomto an iron atom (Cr/Fe) which are present on an outernost
surface t her efeds ineesampllebyoX-tlay qeirbbaétediesters pegt iastofy i s

not less than 1.5 is used as the polyner filter. [0042] The

pol yner @iphetyl carddnater, sebytigutfert diphewyhgchobeharesratictr as
present in the aromatic pol ycarbonate resin by passing the resin

t her et hr gugdly I'hea riaiteyr ahiofi gk hepobyaresf shéerasisaleenyd t he
present invention nay be generally of any known type such as a candl e

type, a phegéndtde SRl eatbdhske tae diAverd-bhese dddddRiate.
especially preferred is a |l eaf disk-type polynmer filter. The |eaf

di sk-typgmpRl Yikdsd Iddi®onisuaibyt&Bs, B reetibar afhskiptapa and is
constructed Tromone or nore layers obtained by using oné or nore

noven W perpSidid A diaiing cur %g Scild &ofl@RBLGT S5 A TiCal

apertures. The weaving o mer filter nay be a plain weave, a

twilled ygf g::.t%%% ﬁiel;b | hcé&ﬁ&ﬁ%és.""eﬁ‘}{ésea%éﬂ%dﬂi%dd kehryeave,

etc. The ter may so be 1n the tormof a nonwoven

Stoel - babah nay Sed L icn 2R 4T Al sl MBI & M) Pl

filter may %éég be formed fromsintered netal or a resin. In
addi ti on, theabsol ute filtering accuracy of the polyner filter is
usual |y ?ngg? 50 pmand preferably 0.5 to 20 pm

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 mold
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



[ 0043] The X-ray photoel ectron spectroscopy (ESCA) is a method
for detecting photoelectrons driven out of a sanple by photoel ectric
effect. Since the depth of escape ofi-f-he photoelectrons is as shall ow
as about 50 A, the elenment conposition nmeasurable by ESCA is only a
conposition in a region of the sanple extending up to several tens A
froman outernost surface thereof. [0044] In commercially

avai | abl ehe@ajoerbdxylliier scid condentdiaeirbnxyaic caoid asteromsad at om
to an iron atom (Cr/Fe) as nmeasured on an outernost surface thereof
upon pur £tmseedlafiore aupayti sf ndte nEmoniandabsteér 0.thid nsorder to
enhance the concentration ratio up to not less than 1.5, the pol yner
filters shyibe masipedietioroekkapdthsayueltnidbsteipeichd o idi aseliveniron
as a base conponent with the acid, thereby increasing a proportion of
Cr thereif. exdiihilve adbunt relidbiddecdrdeeaionayeatd ydrexen
regenerating the polyner filter already used, the above-nentioned
nodi fi catbRPoiPCetune TRy O Cﬂlqléckﬁiélai/bf@tﬁﬂe%ff itpal b¥rbbhe:
polymer filter that is deteriorated in filterability due to increased

pressur eql @88est St WRbRELLE O@iﬁ%cf?dﬁy' RYmBBLHYAEE @élfhltlf}e'i 00
subj ected to regeneratlon treat his case, the polyner filter

I's washedoW t iy Nidd G agh§ §0ge0pducty ¢ fﬁg,datﬁ%e BHE£&ca, npdi. fosceélon

[ 0046] The' régeneration treat nent treatnment) of th

pol ymer §i béerwhﬁ%lgﬂgsméléf d 1%r38%”?&%11Ortﬂé”EQHt%QtOBEagﬁé

subst ances dep05|te t hereon € ‘above washi ng treat nent

Wth ot Eheras el oAt DaRhe ssﬁtéxge 33k LR%obEsES mspt@@y be

general | at mosp ere an ox Shere. The

Fosst ing L e 15 Ul ek 2001, 40 pralerall . ‘g The

roasting tenperature 1s usually a-prere 0 to

450C. 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]



[ 0047] The surface of the thus roasted polynmer filter is
usually stained. In the polynmer filter used in the present invention,
the thickness of a carbon filmlayerjman an outernost surface thereof
is preferably not nore than 10 run, and the thickness of an oxide
filmlayer in a depth direction thereof is preferably not |ess than
100 nm as -26- neasured by Auger el ectron spectroscopy (AES). AES
is a nmethod foor geeeeeafli nghdupgelysdonaces hevenatadiagiordi rradi ating
an electron beamto the sanple to neasure kinds and amounts of

el enent smpleasdrr orighe andf acdenirddheonapptect Fare extadnilydroAES i s
known as a nmethod for conducting analysis in depth direction using
sputteri gigowes ey ibe Whitahndd Shy i huiitamlyotoatsperiig ; adisimgt in
depth direction is neasured while sputtering. [0048] In the

present rayoftbetvednheheaghibenic afid®elr whilhthétdiemagicd i s
conducted after the above roasting treatnment. It is not necessary to

conduct @i Rydahity [doRPLIRAL oRSadjWRsiNG Hegakdest vdduurdfisaal dpsnich
as oxalic acid and citric acid prior to the roasting treatnent. The

washing theatdmiliot.! Nagi {hd G Bols3tiveahd M ONAHer@dmBY be
sufficiently contacting the polyner filter with nitric acid which

gener al | ys£oneigt &d 13ANcHATEE §1 it B RAdwRE R 801 dHd %o%ggz/ '39
0

nmet hod. The concentration of nitric acid is usually 5 to

Vel Gt agQet of 1At a1 023008 NpIP B relRELRIP R A £ 0 t e

sol ution en 1 nersing t ter therein oW ng the

oLt SOOI LD 8 KOBR: LALET SIUBLY Bt 0od G Tilnge

preferabﬁXn&&%féﬁé“%ﬂ@ﬂ&lsLOgégévalent 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



-27- When conducting the above washing treatnent with nitric
acid, the concentration ratio of a chromumatomto an iron atom
(Cr/Fe) on an outernost surface of tfe filter is increased to not
tess than 1.5 and preferably not less than 1.8. By using the pol yner
filter having such surface properties, the resin to be filtered can
be prevented fromsuffering from prol onged retention and

det er i orasnpmnuricher 8é traddesterlifécataon ddialystampyi be agsed nimof
constituent netals in the filter can be suppressed. The reason

t her ef orcombicmtdictewddhaa batlowsorpoanghasoén chueatliamyecempbnentt That
is, it is suggested that the catalytic action is suppressed owng to
i Mmobi | | gwdH ais @f blakecf bbtén dympgdimdyaahbagit rgiadsmnrirus chmpbhid c
acid. Meanwhile, the upper Iimt of frequency of the regeneration
treat mend Bayid hempeklvfittohpolied dr¥l APOHiiRE-biswms don@ounbe

vi ewpoi nts of strength of the polynmer filter, etc. Wen subjecting

the pol yignd idHee 2 abdEBtari£RAALIRA £8ESNPERS] Ofrdnt @dleneNt , the
concentration ratio of a chromumatomto an iron atom (Cr/Fe) on an

out er NDSEy e 120 viRGHERht | SpAdRilired alB080%%ka1i metdl) Ragehdasce with
the present invention, it 1s possible to produce an aromatic

pol ycar & Hx%s%g%%%ﬁi&éti&gﬁ%ﬁygtghﬁaf &y ifforeign matters

such as burni ngs an eyes an nt of” phenols. The aronatic

I b, j f i i I 2 i
001 Yot DOBG et 1 SH0° S 52 e dNSALLOE, TiePlbGurc 2By T
th f. Qs dditi i.necl h t I

(hereol FABlas O LSRR |Ekde oL ek PRIy
cOLS, R EPhoEK) 10, 206 sy | VAL ST 2711 {GOOLID, aQef s, gt v

oils, sy the rsTand inorganic f

The purified aromatic carbopate resin produced by th rocess of
t he pres®h W%rﬁﬁeéﬁrpﬁg§¥bg ﬁsﬂﬁgagonic’ﬁ galpojge)a?q s*fhepg’ragéso‘f”?

el ectric,devjces, _haberdasheries, as well as filns, sheets and
bottles.l[‘B‘E“)iSl‘ifs the appmabig AHRYIIRAN CPBROPRRates to a process for
pr oduci n? a ﬁuri fied aromati c pol ycarbonate resin which is

char act eF %2 ]by using a polyner filter which is nodified to show
specific conditions. As described above, the polymer filter is

modi fied by retRiRIest i°ﬁgtpﬁea%?JcJer“?e*’FIJrePQFB?B{’d%/rw dhatuge

vi ewpoi nt, as described in the present specification,, the present

i nvent i oRN@F S IGAikAdd, Mgk ncarraptk SVEN AT RYTERKL99% process for
producing a purified aromatic pol ycarbonate resin by treating a

nol t en afBFRCPRLSRIAPch YEKapeNFREPINAf S ﬁoﬂﬁeuﬁéﬁy‘ﬁ%ra]f]‘ia}]tleﬂe%ﬁ%h is
characterized by including a regenerating treatnent_for regenerating
t he pol yARf ¢F¥¥amkc sHdAldgmatadt epnparundsd skeht asi palperdomdkaded in
which the polynmer filter is sequentially subjected to roasting

t r eat menPehabls igisHl mglcohols (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]



-29- treatnment with nitric acid w thout conducting any bright
treatnment, and the washing treatnment with nitric acid is repeated
after every regeneration treatnent,_ahereby the 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 nodified condition of the polyner filter in
t he above resPecttirepsestatribhtation steamtibsl betverTdiee aromghac
conditions of the respective treatnents shown in Table 1 are as

f ol | ows. dimydudshiyt icompouhd aedsthemmErtbardrdidissher fray EGCAoadUCrES ar e
described hereinafter. [0053] <Nitric acid treatnent> The

pol ynmer inltles el lowimgsednhar30 wt%nnitric acid (30C) for 30 mn.

<Roasti ng treatnment >
[0035]

First, in the raw material preparation step, a mixed
melt solution 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]



The polyner filter is heat-treated in a water vapor atnosphere at
310C for 40 hr, and then further heat-treated in an oxygen atnosphere
at 420C for 52 hr. <Bright treatnentp._ The polyner filter is
fmersed in an aqueous sol ution having an oxalic acid concentration
of 5% by weight and a citric acid concentration of 5% by wei ght (80C)
for 1 hr. -30- [0054] Table 1 Reference Exanples Nitric acid

In the respective reactors used in the multi-stage
operation, in order to effectively remove phencls by-
produced with the proceeding of the polycondensation
reaction out of the reaction system, the temperature and the
degree of vacuum is stepwise increased within the ranges of
the above specified reaction conditions, and finally the
pressure is reduced to not more than 2 Torr (266.6 Pa),
whereby the melt pelycondensation 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



treatment Roasting Bright treatnent Reference Exanple | None None
None Reference
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catalyst may be used in an amount of usually 0.5 to 10
equivalents and preferably 1 to 5 equivalents on the basis
of 1 equivalent of the alkali metal contained in the
catalyst. Further, the compound capable of neutralizing the
transesterification catalyst may be used in an amount of
usually 1 to 100 ppm and preferably 1 to 20 ppm on the basis
of the polycarbonates.

[0039]

The viscoslty-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 [7m] 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]

sp/C = [M] x (1 + 0.28ng,) (1)
Mm] = 1.23 x 104 x (Mv)0.83 (2)
In the formula (2), Msp is an intrinsic wviscosity [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



Exanpl e 2 Conduct ed None None Reference Exanple 3 Conducted Conducted
None Reference
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the methylene chloride solution used has a concentration of
the aromatic polycarbonate resin sample of 0.6 g/dL.
[0041}

[First invention]

The first invention is characterized in that when
treating the thus produced aromatic polycarbonate resin with
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 sexving 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. 2mong 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 mere 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



Exanpl e 4 Conducted Conducted Conducted Table 1 (conti nued)
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polymer filter may also be in the form of a nonwoven fabric.
The material of the polymer filter is usually a stainless
steel-based material such as SUS-316 and SUS-316L, and the
polymer filter may also be formed from sintered metal or a
resin. In addition, the abscolute filtering accuracy of the
polymer filter is usually 0.5 to 50 um and preferably 0.5 to
20 pm.

[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 & from an
cutermost surface thereof.

[0044]

In commercially available polymer filters, a
concentration ratio of a chromium atom to an iron atom
(Cx/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]



Cr/ Fe Thickness of carbon filmlayer (nm Thickness of oxygen film
| ayer (mu) Reference Exanple 1 0.3 19
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In the present invention, when regenerating the polymer
filter already used, the above-mentioned modification
procedure may be conducted. More specifically, the polymer
filter that is deteriorated in filterability due to
increased pressure loss is dismounted from a melting
extruder and then subjected to regeneration treatment. In
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



16 Reference Exanple 2 0.9 13 41 Reference Exanple 3 0.1 13
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measured by Auger electron spectroscopy (AES). AES is a
method for detecting Auger electrons generated upon
irradiating an electron beam to the sample to measure kinds
and amounts of elements present on the surface of the sample.
For example, AES is known as a method for conducting

analysis 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}



190 Reference Exanmple 4 0.5 7 195 fSecond and third inventions)

[ 0055] The polyner filter used in the purification step for

renmoving foreign matters fromthe arpymtic pol ycarbonate resin, is

preferably the same polyner filter as described in the first

i nvention. Meanwhile, the nelting extruder may be

When conducting the above washing treatment with nitric
acid, the concentration ratio of a chromium atom to an iron
atom (Cr/¥Fe) on an outermost surface of the filter is
increased to not less than 1.5 and preferably not less than
1.8, By using the polymer filter having such surface
properties, the resin to be filtered can be prevented from
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 actioen 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 phencls. The aromatic

polycarbonate resin of the present invention may also



-31- usually in the formof a vented single- or nulti-screw extruder.

In particular, a neshing-type twin screw extruder is preferably used.

The rotating directions of the screwsgdn the extruder may be the sane

or different. [0056] The second invention relates to the process

for produci ng polycarbonate resins in which after producing a

pol ycarbonate resin A having a viscosity-average nol ecul ar wei ght M,

product i compoisk tdomvenaienabaydetbwro guikdddices aapodytiardpdoatber esin B

havi ng vi scosity-average nol ecul ar weight M snaller than the

Vi scosi t yifyerags ielitdonsatheeegh! Frampleg dheclwameiditadast i on

facilities as used for production of the polycarbonate resin A The

Vi SCOSIi t yn@eda - Ha egek-abpYeseid Mying,UsUahé Yrédrd88$,t RAPact

15, 000, preferably not |less than 20,000 and nore preferably not |ess

than 23, Q99 rildies URRR: shbifhit Qfeddle, W1SGOaHEN LAY CARGE BIRcRG Hyar

wei ght Ma is usually 100,000. The lower limt of the

Vi scosi t ¥- a I ar § i al 1preferably
é{gé‘f{@é, 9& C%g%%? Fi&‘@iﬁtﬂ%%ir\]%l ageEHe {;Xtﬂpap%lsp,

13,000 and nore prefer ess 5,’000. "The difference between

t he vi scQsiiys.aver | a Lghtc. d ey Ly rage
nDIeculag§%£¥gﬁ??ﬁg9%§nﬁgﬁggfygﬁﬁgﬁggsgﬁﬁﬁgﬁ f@?oéé?§g$§*%r%§¥yr%gt

| ess tha , 000. referably .nat .l ess_tha 000 0 ] Al so,
the thi ranéroon e FRoRrBLe, BOTYemiiases Pher A BaaaRa o R

pol ycar bonat e resi in which after, produci a_pol ycarbonate resin C
havi ng aSEPSTRRi Tl egPEERREE BPURIATDAALoRE: LN s G AP RRIERY & o
produce a pol ycarbonate resin,D having a _branchi ng degree Nd.snal |l er
Phan  hebBF ERerARF A1 EAORbEIS] aP A0HS - BARCPHRICT ISR 2P 88 as
used for Eroduction of the gol carbonate resin C. The branching
degree NEL{®S(s3RReYP @08 PETELGHt % preferably 0.3 to 1 nol % and nore
preferablg 0.4 to 1 nol% The branching degree Nd is usually 0.05 to
0.5 mol %4 “Ppdierably 0.1 to 0.5 nol % and nore preferably 0.2 to 0.5
mol % The difference between the branching degree Mc and the

br anchi ng deg?%ﬁaHﬁfﬁ3§tu§BHPF?l%%trQR§§§St%ﬁn3099@¢¢ﬁﬁ(%Orpreferably

not |less than 0.05 nol % and nore preferably not |ess than 0.10 nol %
[0058] 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



The switching between these operations nmay be conducted by the sane
met hod as described in the above Japanese Patent Application

Lai d-open (KOKAI) No. 2-153925(199Q)294 .e., by changing reaction
condi tions such as catal yst concentration, polycondensation
tenperature and residence tine in the reactor. In the process for
produci ng an aromati c pol ycarbonate resin by transesterification

met hod, tteaisnetitf fitchl hitoicompldtvelthoatocdndocniig emyobrigahched
structural units upon polycondensation. In particular, when producing
t he prodicdatofersyyCcland ghadezsidinngrzatarge wiskosityic\eeridgeés

nol ecul ar weight (M/), the -33- polycondensation tenperature or

cat al yst repeiait raftte@n sy begdeaesSan kyehbtségasatherddhgr €hy causi ng
such a tendency that the nunber of fisheyes which will be derived

from t hechiciahed ivhl #atibabf Udidirdniulneeemsesl. ad 0Q%H atom I N
addi ti on, when the polyner filter to be nmounted to the nelting

extr uder%ﬁ/xf@i QM Q¢ daeetdbdy 4 AR VESeRs! FY1 AVeragedmietear

wei ght (M/) of" the pol ycarbonate resin produced, the polyner filter
havi ng até%%ﬂ@rlé§§“%h552§.§9pe”i”9 diameter) is used for producing

t he polycarbonate resin A, whereas the polyner filter having a

smal | er fﬁﬁghfize is used for producing the polycarbonate resin B
When switching the operation of the process from production of the
pol ycar bonat i pr clyd of; _t gﬁﬂ e resi , the
pol ymer fil tgﬁgﬁiﬁ%ﬁgeggﬁér g@# ér%{e%%es il?em:éggg%%(%gge o%téLr Nt §§t ﬁ%§
havi ng a r..nesh si.z and the difference be t.he nunber of
(1 sheyeeS L TAIERY 30" Fhactielf FetpesEr P cEerEinng drertone
polymer filters t hat nmeasur.ed 1 hr_before changi ng over the
pol ymer PRHIE N ?ﬂ;a%&& %r’mr § ARG 10%ROt ¢ %ﬁ%ﬂ?cttggepol ymer
filter having a | arger nesh_sjize js used produci ng .t he

pol yoar bEFBTENES SHRHPI G BoPLS b AWF € FRLLOBRcedd FEGRLPRase i n
pressure | oss dependi ng upqn yiscositﬁgyhich m ght be caused in
exchange o rmeds St EPPBLELPRR F9F FErBvard AFR e dssstdRerat ter s
when using the polynmer -34- filter having a smaller mesh size should
be preveRtERLR¥ t4er eby avoi d occurrence of breaking of the pol yner
filter. Meanwhile, the above nesh sizes are each a relative size, and
the neshl@9%¥k of the polyner filters actually used nay be determ ned

according to gualiﬂy of the ainmed resin (such as content of fisheyes
t her ei n)NibpEpjacid treatment>

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

<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 agueous solution
having an oxalic acid concentration of 5% by weight and a

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



On the ot her

hand, when the polyner filter to be nmounted to the

melting extruder is selected according to a branching degree of the

pol ycarbonate resin treated therew thg~.a polyner filter
mesh size is used as the polyner filter upon producing the
pol ycarbonate resin C, whereas a polyner filter

| ar ger

havi ng a

having a smal |l er

nmesh

size is used as the polyner filter upon producing the pol ycarbonate
resin D. [WABAlt he operation of the process is switched from
production of the polycarbonate resin Cto production of the

pol ycarbonate resin D,

i s changed over to that having a smaller

t he pol ynerldhillet dr having a | arger mesh size

nmesh si ze,

and the

di fference between the nunber of fisheyes in the resin as neasured 2
hr before changi ng over the polymer filters and that as measured 1 hr

bef ore ¢hamgiregetiver thenpotigmeicildl 1 er Rdasteqgtrolled goiqgmt nofe
than 10) Theximssa ther ef @datn@nithat| the nmelt viscosi kyegtment €siin
havi ng & TG BRARCNI|NT JEFLRE DECONES T Fo@er tnan thalydHfe a resin
having a S@wgm Bpapchiing degree in al low -35- shear rate range $o
that the ERQITET{ON & I whem the Mz s targe—t Is—tote
caused. [0 B%e g 1he presé*tginvention 'S characterilgg1 in that
when t he U[é%lf%Ll Q 1t “cCéi’ldJ 3 S of-prothy tie\')i" of+ a
pr oduct hag F%rge VISCOSI y- averag nﬂfe%ﬂ meig 0

pl‘ OdUCt |‘6‘H—ﬁg—ﬁ‘ﬂuuu n) SHt& uol £ € ||u! Chnl r
wei ght éi § 8§uct|oﬁ? @?%ﬁ%duct ﬁ g geé§PQHEE?%g
degr ee t-o—prodEcti-on f a-producthavinga °W&LL4&

t he change over fromthe pol yner f;lter

that having a smaller
changi ng the reaction condit

aromati c pol ycarbonate resin passed through the polyner filter
noni tored as descri bed above,

continuously traced or

having a | arger

mesh size to

mesh size is not conducted inmediately after

1l

and t he

er of fisheyes in the
is

ed

juct

change-qver_to the polynmer filter having a smaller nesh size is
performpd Befedevnet hd_chanB8CAn_t hel nunber of fi&B&yes thus trag
or noni { or eBXaNPIED] Qe swi t cHiigknieesopér at Thivlofesshet
process|{from productign of the productchabemgfidn af gexygen film
aver age{Vvi scosity nol gcul ar wei ght (jw)layerpresict { onl&fer Kempr oc
havi ng @ smelflerameeagq-vi scasiy nol ecul ar 1gei ght (M), viteen the
pol yner | fi IBxamphaving |a | arger nesh size is changed over to that
havi ng & smeifeensesh [si ze igumedi ate]y aftear changing -36-

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



the reaction conditions, the follow ng problens tend to be caused.
That is, when the reaction conditions are changed, although the M/ of
the aromatic pol ycarbonate resin in4he reaction systemis reduced
(i.e., the viscosity of the obtained resinis lowered) in a
relatively early stage, the condition of the increase in the nunber
of fisheyes in the resin which is observed upon producing the product
havi ng auswalgey Ma kékofermhafgs ngerithel sdagleonox andidii-easews still
continued for a while, and then gradually dissipated, whereby the
react i onesysidyn. SIfiepanrtiashlay ,aasineadyngiaime tllier eboew, extrider
polymer filter is changed over to that having a smaller nesh size

i mredi at g4 Yp:ad fefapaRangeqy tife rRRekiag €Drebdices off kher séiews of
such a resin may becone difficult, so that the aromatic pol ycarbonate
resin copprird RGkdrwldi h§Shd erwls danP@rdusebarged, from the pol yner
filter for a long period of tinme. [0063] On the contrary, when
t he polyggﬁsijlter having a | arger nesh size is continuously used
even after changing the reaction conditions as descri bed above, since

the M of thenal QR BALYRAIGPNAIGESED Lie ! Rddartian system is

reduced (i.e., the viscositfy 1s lowered), sot ration of the
Ci . g . Do . '
[0064)  PROHETHT YpEEBEhRL RN 15 WHBLE REES: SR TINE. cess

fromproduction of .the product_having a_lar branchi n r to

br oduet | SRt a0 daB e A MRS S oBr AR e R R R et ORI (e
polymer filter having a |arger sh. size i s chan over to that

havi ng. vt il 160 olFERany” GreorRanany: 1) e Pendt | on
conditions, the followi ng proplepns tend tq be caused. That .is, when

t he reac??%#P?éhﬁﬂqqeoﬁ?SgPeBc%éﬁﬁﬂﬁhv%ﬂCPﬁéﬁgﬁaYﬁEﬁ?ﬁeﬁﬁﬁﬁQ%}aﬁegree of
the aromatic paolycarhqgnate resin in the reaction systemis reduced in
a reIatiV%+?h%§?¥f5 & thAR ERITIICOFiGF -BRET AU IS Y MR he nunber
of fisheyes in the resin which is observed upon. producing the Eroduct
havi ng a%fa9le ¥ AN FPEFARR DAV IORahgrmdl tHRS rakdiseen fo
conditions is still continued for a while, and then gradually

di ssi pat BEOIYRerUb T Hder BadYFRRPeRA e RSN B urfhed Vi§casitEady

state. Therefore, if the polymer filter is _changed over to that

havi ng a2¥@aRsemakeslsr, weighbdiats ysapddy BRANEETY v dSalPPon
conditions, filtration of such a resin may becone difficult, so that
t he ar onmrefepripin axfodgse cbannl oMt imidhgoraporeferablengs espe

di scharged fromthe polyner filter for a long period of tine. [0065]
On t he cbthera?y, 00thenThaeuppey nemifti ofethbavi sepsl Yyarayeragesh size is
continuously used even after changing the reaction conditions as
descri bedohbovkar sigighit Me is usually 1060,000. 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



-38- branching degree of the aromatic polycarbonate resin in the
reaction systemis reduced, so that filtration of the aromatic

pol ycarbonate resin conprising impuw3iidies is pronoted. [0066]

Thus, in the present invention, upon switching the operation of the
process from production of the product having a | arge

vi scosity-average nol ecul ar weight (M) or a large branching degree

t o produptodeciig tovd yorobasatdaesinsa ionwhichi sEoer tyradueiagea

nol ecul ar weight (M/) or a small branching degree, the polyner filter
havi ng apbaygerboregie sieséni € baviig eomrancbusbydegesk fNar, a whil e even
after changing the reaction conditions. However, if such a condition
IS mai nt pto@ee{in avneiedsasvaty dlongied e, prbducen\iadlycatrbonbte
inmpurities is kept in alowlevel, so that the reaction systemis
hardly cessiwlb athvin asheadyhshiqtdedefe oAt amalDgr ttearpred@duct havi ng
a small M/ or a small branching degree. [0067] For this reason,
in the ppessehind \RiYre@NNct ISiRg MR imef Fﬁrbaﬁ@ﬁiéﬂi\ £48 1arQRBt b§

pol ycarbonat e resin passed through the polynmer filter is traced or

noni t or edse@nfod N-RRIMTRN bEl L8E 1 Lhanaediaveesi® ¢ hathhaving a
smal | er nmesh size on the basis of the change in the nunber of

flSheyeSbEQHéhiﬁéﬂégﬁfEé ﬁena§0u£ﬁ£11¥1ne@ %Baﬂghaﬂ%tfﬁ%éfﬁ¥%hﬂ9na 339-
condltlons the process is shifted as follows. That |s the melt

vi scosity rfné‘f%r t 'r'%g ?é?&?&ﬁ% d&ér%r hopgig, r b §n{:]ﬁ?¥&‘?tj ed,

t he pressure 0SS O tlng is reduce e nunber

of 11 sheygsba sde 21y guag]]]lg B0by/CaS bpnate1hestopasse tadr}rlotégh othe

pol yrer ecreased "an KReh™reac
apprOXIHEB?éya é”ﬁbfg1pré%£¥gbly 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 preducing 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



[ 0068] In the present invention, the tinme at which the
variation in the nunber of fisheyes is reduced and the nunber of
fi sheyes reaches an approxi mately coystant val ue can be used as the
time of change-over between the polyner filters. Alternatively, the
change- over between the polyner filters may be determ ned based on
previously stored data show ng the shift of the nunber of fisheyes.
The chanpebyeendsaseddient hempetyisre fdd catelyay denessrdiadiion mvebr di ng
to an ordinary nethod by tenporarily stopping supply of the resin

f r om t hebeehecerpaxtiyudecredbed phrtesmebyy seuatnonsuch taheemdebey of
fisheyes is reduced and the nunber of fisheyes reaches an

appr oxi mahet ytleonaimuelr il fitihagesidd dherndiln headsriveal fwloenthbe
nunber of fisheyes is neasured with the passage of tine, the

di f f er enpeahehotastieuranbenioé 4 sheyesasad.measured before 1 hr and
that as neasured at the present time is not nore than 10. [0069]

- 40- (odsgprding to the present invention, upon producing the
aromati c pol ycarbonate resins of different grades which are different
in viscosity-fy/RIe B, eGHEARN t NeidtNymeM ki 9te BT 8 Rpudegaeeo f rom
each other, it is possible to produce the aromatic pol ycarbonate
resins heneNfe R 2AHTRBE 96 {d BNANRS 206 r8XhEDLL 11 3R sBYEeLyent
hue in an efficient manner. [0070] The arofmati c pol ycar bonat e
resins OBYaaged ddl dci ADGUESHESRFY o LRV BBY L EREL S AIrRg 1 fOMPr S

conventional |y known additives according to't requi renents. t he

addi tive {:gfl@@éc?, The g)%flyglg]gbﬂ?{efﬁ?ém'ngi 3; RO Ge AdE 1 \és]igma

appropri y sel ecte er therno trc’resins,
tard . ' Ltiers, . . i
ant - bl oSRP e R o PO | P:DARE en A Rape |

oy et e Rt IR A 3B IRIST. Bl ler T,
et OB, RV P2 P IBRRINS A ealBh B8 ) 0K S O
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



EXAMPLES [0071] The present invention is described in nore
detail below by the foll ow ng Exanpl es. However, these Exanples are
only -4].- illustrative and not int®aded to limt a scope of the
present invention. The respective properties were neasured by the
foll owi ng nethods. [0072] (1) X-ray photoel ectron spectroscopy (ESCA)
Afilter material portion (fibrous portion) of the polynmer filter was
cut to f8ihter seaming iravimadlarsnesh (Fizp GhPyddabe, PEgIERREEd to
concentration ratio of a chromumatomto an iron atomon an

out er nosthsuebpcavaifd esusaepre obscradsndedfushagrolymait fhltero”
manuf actured by PH Corp. Using a nonochromatized AIK a-ray as an
excited Measwhibay ddie abR@eRmeshesizad anee echag wabtativeadii®eed near
a central portion of the fibrous sanple. The spectrum of energy of

el ect ronandi shdanegd firzem piie thar pabgnexf ftildesanpteuabln usedad@adt i on
with the X-ray was neasured under the follow ng conditions: sanpling
angl e: 4be esesgyimpss Hocwprdinguegl qualitsi d€ ahespéndd asesipe:(sbh8h7 eV.
The respective photoel ectron peaks: Cs, ds, C2p, Fe2p and N 2p
obser vedagncbheespast raimneges sHbretipd to background subtraction
treatment to calculate integrated intensities thereof which were then
convertedopbpb9 atom c concentrations by using a sensitivity
correction coefficient appended to the apparatus. [0073]

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



(2) Auger electron spectroscopy (AES) The analysis of an oxide film
| ayer of the filter in -42- its depth direction by AES nethod was
conduct ed using "JAMP7800" manufactud®d by N ppon Denshi Co., Ltd.,
under the follow ng neasuring conditions. In the AES neasurenent, an
el ectron 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
t he sanpPBed® halks raadg ﬁeakhahtgb%i%a;neOﬁbhAa@@Pn@ne%bswddrﬂél@ﬁarged
therefrom The peak intensities of the respective elenents were
convert edhe iy ki diirgec eadat Fat PoOaUPedysi ng a sensitivity
correction coefficient appended to the apparatus. The ion sputtering
was cond(@fedlusing an Ar ion gun to irradiate an "Ar + ion" beam
accelerated at 1 key to the surface of the sanple. The AT ion
sputtering anthe lpredEstnéaventhentinaharaceenated yin efedt edienothe
continuously trace or nonitor the change in el enental conposition of
t he sanpbpersoidmaif tthe phiockassss odwitghed fanmapradhictican odxggen
concentration was reduced up to half of the oxygen concentration on
t he surfpeedoaft tierisamal Aanvae desessddisctvasagehinokaesbanfwedghdetdi [ m
| ayer" whereas the thickness of a portion at which a carbon

concent r pkb@icyesn refduc gdodpctohhed g of dnag 1C @i boOs LONCOYagfiel ON ON
the surface of the sanple was determ ned as "thickness of carbon film
layer”. hB1&bhBafasEgither €spAChEd@udHlicikBESseprv8iet aalvigated in
terns of a depth of Si02. [0074] -43- (3) Nunber of fisheyes (F/E):

The resulhi-ge Br&BMing RRlgrear BeNgteaddsioh Rel hebsod€ riied at 130C
for 5 hr and then subjected to extrusion nolding at 320C to obtain a

filmhaveng) 8 MEsidhioly 1Qral), abfe SchdideoRes QLo Ot ReN pohfmeXt I usi on
nmol di ng was conducted using a 30 nrnp single-screw extruder

manuf act yt edebyndSilzg! 4<ake 60 m%%(fi g&lw@o t‘l&%itnﬁaéﬂlggpé[): &1 16Qr ei gn

mat eri al 1 nspection apparatus manuf act ur ed a Instrunents

Co., Lt dmeshheif@hnwrn&f Joha)n@esa_ {2t \:,at}tqﬁvt gﬁgg engn;?ésg}@ Jartion

of the film(volunme: 952 cnB) having a ected from

a_cent r al QOELb M aididsl| Bhe Bnd eib:Ooc! c1sMbPRY B Ltikness of

70 pm was neasur ed.
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



More specifically, in the case where light irradiated to the sanple
I's used in an anobunt of 800 nV, the nunber of fisheyes as neasured
when the amount of |ight absorbed th®gein is in the range of 100 to
300 nV is expressed by (A, whereas the nunber of fisheyes as
measured when the anount of |ight absorbed therein is in the range of
more than 300 nV s expressed by (B). The nunber of fisheyes is

cal cul at 8BeaE@RF B GTy GoRdifdonsl | B P ¥ lomingarreplenpo7a]d fenber of
fi sheyes = (A - gég(l). The neasurenent was repeated tw ce,
and the fawded- offhRtshsyeshemsthifetroagitdion aenditivver &5e ¢hpnaedf t he
val ues obtained fromthe neasurenents. -44- [0076] (4) Anmount of

r esi dual akbhoagt sthe Mv of the aromatic polycarbonate resin in the

reaction system is reduced (i.e., the viscosity of the
obtained resin is lowered) 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 Mv 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.

(0063}

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 Mv of
the aromatic polycarbonate resin in the reaction system is
reduced (i.e., the viscosity is lowered), sc that filtration
of the aromatic polycarbonate resin comprising impurities is
promoted.

[0064]



A solution prepared by dissolving 1.2 g of the thus obtained aromatic
pol ycarbonate resin pellets in 7 nL of nethylene chloride was m xed
with 23 nL of acetone while stirringt-o re-precipitate the aromatic
pol ycarbonate resin. The resulting supernatant was neasured by |iquid
chromat ography ["LC 10AT" manufactured by Shi madzu Sei sakusho Co.,
Ltd.; colum: "M GEL ODS" (pore size of gel: 5 pm; 4.6 nmID x 150
mm L; det ect kkscuvupog swWhtckingrithe spersnieni o0&/ Wi @roeess6iTe®| ume
ratio)] to quantitatively determ ne anmounts of residual phenol

resi dual phodpticigl of tBPAprogert deivisgl adipheaydrangtiasatedtePcioin
the resin. [0077] (5) Hue The obt ai ned aromati c pol ycarbonate
resi n pepredisctiene ofr ithéd prod@OC Haoriry lar smahdl bherchivlgdéguseng an

i njection nolding nmachi ne "J100SS-2" manuf actured by N ppon Sei kosho
Co., Lt dwheattite ylvelert étpeenthawimf a30@Cgandmesingd izet dspehanged of
90C, thereby obtaining a sheet having a thickness of 3 mmand a size
of 100 nBvéefues eshalth@ahtifgod $hel Bhceieshasiabsenmedl A Ivalkédeeyes and
eval uated. [0078] (6) Branching degree - 45- The branchi ng

degree WgpaR¥Pi® R re¥caibat éondmildls ,Ofkhbotal 16@ies mfobhleasched
conpounds represented by the following formulae (1) to (5) based on 1

nol e of PLs@hende ALRReLI t1HdONA, Whkh. thOT fediRe@ coakbliyiohde
contents of the respective conpounds were determ ned as foll ows. That

is, 10 gfeatpi®dds, RALYEATROPRE SHASRMING dvgsecdi 80 neGriomalde nL of
met hyl ene chloride, and thén 18 nL of a 28% net hanol sol ution of

sodi um ns&hlg_{?éaﬂfom 8Q 57k gﬁ PRd hanQle 3wer @yaddRedi § o ddiRdeegul ki ng
urt her ddi

sol ution. , after a ng 25 nL of pufe water to the solution

th bt ai i i t :
e o argf%ﬁ%;@t esggh%gggh cdRAPiLAMBE" Ah! fndUase 1h e

conpl ete hereafter, the resulting solution
¢ . . o y ¢
the met hPEREE o o TATHE, I PUELARE i cRAE ERR Sl \hapeparat e
hydr ol : . I i [ mL
of “acet oRreenthid ik RhoRuBL bRFLIY W PbGRl SriRen NI RARE LReste

rever sed RhRsadl Gl NLSSRUGE LhAHld I ATL005 300N LHREQ edunt e

rever sed “phd essuare I'rqui r omat ogr ap using a m xed

ol ut on“BeVan BhaTer Shacheby et ATRbERL A Setege il "
t t f 40C d th ditl that t 1 Xi at i f
et ot FYPESR oLt ree SITER) Ak RS G oSO gt oh A | ed

wih @ oradient of [10m.20(80 2t start, of the Teasyr sl ) Qe

.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 continucusly used even after changing

the reaction conditions as described above, since the



-46- WV detector "SPD 6A" (detection UV wavel ength: 280 nu)
manuf act ured by Shi madzu Sei sakusho Co., Ltd., was used. The branched
conpounds represented by the foll ow3ag- fornmulae (1) to (5 were
respectively identified using a LC-Ms "Agil ent-1100" manufactured by
Agilient Co., Ltd., and a NVMR "AL-400" nmanufactured by N ppon Densh
Co., Ltd. The contents of the respective conpounds were cal cul ated

f r om peakrarenopidedgreec ofipbhd derond i polygagbpeate aresd rofinbkBphenol
A based on a calibration curve of bisphenol A previously prepared.
[0079] rdéFction K@stem is reduced, so that filtration of the

aromatic polycarbonate resin comprising impurities is
promoted.
[0066]

Thus, in the present invention, upon switching the
operation 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



0 OH 2 ) COON OH 3 ) COON
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conditions, the process is shifted as follows. That is, the

melt viscosity of the resulting aromatic polycarbonate resin
is lowered, the pressure loss of the melting extruder is
reduced, and the number of fisheyes in the aromatic
polycarbonate resin passed through the polymer filter is
gradually decreased and then reaches an approximately
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. BAlternatively, 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]



HO HOOC OH ( 5)
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According to the present invention, upon producing the
aromatic polycarbonate resins of different grades which are
different in viscosity-average molecular weight (Mv) or
branching degree from each other, it is possible to produce
the aromatic polycarbonate resins having a less number of
fisheyes 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, slip
agents, anti-blocking agents, lubricants, anti~fogging
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



[ 0080] [ Exanple and Conparative Exanple relating to the first

i nvention] Conparative Exanple | A and Exanple 1A: Using a
production facility mainly constitutet-fromfirst to fourth reactors
(all vertical stirring reactors), a fifth reactor (horizonta
stirring reactor) and a twin-screw nelting extruder (screw dianeter:

0.046 m L/D = 36) fitted -48-- o
illustrative and not intended to limit a scope of the

present invention. The respective properties were measured
by the following methods.
[0072]

{l} ¥X-ray photoelectron spectroscopy (ESCA)

A filter material portion (fibrous portion) of the
polymer filter was cut to form a gsample having a size of 1
¢m 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 a-ray as an excited X-ray source,
a 20 ym¢ 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, 0ls, Cr2p, Fe2p 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 eleciron spectroscopy (AES)

The analysis of an oxide film layer of the filter in



at an outlet thereof with a polyner filter, aromatic pol ycarbonate
resins of two different grades having viscosity-average nol ecul ar

wei ghts (M) of about 25,500 and abetk~ 21, 000, respectively, were
alternately produced every 1 nonth by ordinary transesterification
met hod. The polyner filter used was a conmmercially avail abl e | eaf

di sk-type polyner filter (nmanufactured by Nagase Sangyo Co., Ltd.;
net al | i clhBndeREh Gigmatdony B8 ABSiTREDAS M3soFapausted &gy ddaliPacy
of 50 pn1gnaterial: SUS316L)) conprising 90 |leaf disks fitted to a
center pd3f0{ Hagawfpgrauaged: byeNigpon P ¥oas EPdFr )undser dhe bei ng
used, the P/F was washed with a nitric acid (inmrersed in 30 wt%
nitric aépdleedwy Mepsw@Gng appdantdonthenInathe R teasaremennd ari ed.
The P/F had a concentration ratio of a chromiumatomto an iron atom
(Cr/ Fe) eleétpomsremmyaceelenabnonuaivagst: d0r K¥cesampleafurrent::

t hi ckness of a carbon filmlayer of 13 nmas neasured on the

out er nostl.3uxf a®€ RAhepeoibe dimheaetrhi akoessl gimawasxiidealiiaved ayer of
41 nmas neasured in a depth direction thereof. [0081] The
change- ovae betiean dihaneokyfiBlel id ds e B) pehkdiféaisnly grades was
made every sw tching operation of the production process between

product spgfedi éfef@n03dehar Bed Of i FeyeRd. THE ek EY8:i Plds Was
subj ected to regeneration treatnment including the follow ng

procedur gg: thd) réasitiNg elembhis &fefd@@nvieall REtd herddidd er at 310C

-49- for 40 hr in a water vapor atnosphere, and then heat-treating

the filtgpnabndR0G diy b?ugg?bnaagle, SAL3] BBRPOCE Fap, dools 4RIBDO

the filter with nitric aci imrersing the filter 1n 30 ww%nitric
Cd (30 NG . " . .

Fol | oned BB s (i, gprathe M TaNeTob Spbi{bfnd Wt HBbBReted o

anal yzed 0y, & £ 3VaPhOl 08 GCLEOD, - SRELILOSGOPY, a%gﬁ\gg&z% ectron

spectroscopy~according t'o the above-nentione and (2) to

d ' |t fth f f jti h
nunber of “PPARERER A ey B P QEdaCkEnbne' Bl B 7

I ti j I ' | | et d
(i uponcinaRgree Bk Fo, 88 RS iyt RerE Pt BEOE A oned

ti me upon changl hg-"over I oned

hods (3 5). The .resul hown in Table 2. Meanwhile, i
Tabl o 2, BPPAPRE 1 AN DR b CEROESE ARFLAES PP (KA FAmean 1 he

val ues obt ai ne pon initiatio f respective e periods. of the P/F.
For exanp S?EPﬁéinﬁﬁﬁﬁQﬂthQPUBQ"ghﬁ"s%ﬁﬁlﬁarFﬁg%ﬁﬁtth e(ﬁh%ﬁ%?esér/Fe"
of Table means, 1 he val ye obtai ned by neasuring.the ratio, Cr/Fe of
the PIF 8 BROREEIBLAT SlCBe PRAOREITH E MBERE TPEIRCY ST | KRG SatiRont
after used Eoi 1 nonth, before starting the 3rd nonth period (from
initiati 6 BRLEWT I PXHISPnECBPRREAF 0PN OR 88 BYRrEde M- the so,

t he nunber of fisheyes, amounts of residual nmononers _and hue of the
-50- 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 S5i0,.

[0074]



resulting aromatic polycarbonate resin pellets were nmeasured every 8
hr over 2 days frominmmedi ately after switching the operation. The
nuneri cal val ues shown in Table 2 ar&3each an average val ue
cal cul ated fromthese neasured val ues. [0083] Table 2 <Data for
branched grade> El apsed period frominitiation of switching the

operati on ESCA ABS
{3) Number of fisheves (F/E):

The resulting aromatic polycarbonate resin pellets were
dried at 130°C for 5 hr and then subjected to extrusion
molding at 320°C to obtain a film having a width of 140 mm
and a thickness of 70 pum. The extrusion molding was
conducted using a 30 mm¢ single-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.



Nunber of F/E Cr/Fe Thickness of carbon filmlayer (run) Thickness
of oxygen

Y-

[0076]

(4) Amount of residual monomers

A solution prepared by dissolving 1.2 g of the thus
obtained aromatic polycarbonate resin pellets in 7 mL of
methylene chloride was mixed with 23 mL of acetone while
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 pm)}; 4.6 mm ID x 150 mm L; detector: UV 219 nm;
eluent: acetonitrile/ﬁater = 4/6 (volume ratio)] to
guantitatively determine amounts of residual phenol,
residual bisphenol A (BPA) and residual diphenyl carbonate
(DPC) in the resin.

[0077]
(5) Hue

The obtained aromatic polycarbonate resin pellets were
dried at 120°C for 5 hr, and then molded using an injection
molding machine "J1008S-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




filmlayer (run) 1 nonth* 0.9 13 41 4890 3 nonths** 1.4
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The branching degree was expressed by a ratio (mol%} of
total moles of branched compounds represented by the
following formulae (1) to (5) based on 1 mole of bisphenocl A
constitutional unit. More specifically, the contents of the
respective compounds were determined as follows. That is, 1
g of aromatic polycarbonate (sample) was dissolved in 100 mL
of methylene chloride, and then 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 hydroiyzate
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 agueous
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



11 82 1694 5 nonths 1.8 6 163 211 7 nonths 2.2
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UV detector "SPD-6A" (detection UV wavelength: 280 nm)
manufactured by Shimadzu Seisakusho Co., Ltd., was used.

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
bisphencl A based on a calibration curve of bisphenol A
previously prepared.

[0079]



7 460 153 9 nonths 3.3 5 1083 147 Table 2 (conti nued)
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[0080]

[Example and Comparative Example relating to the first

invention]

Comparative Example 1A and Example 1A:

(3=

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



El apsed period frominitiation of switching the operation Amounts of
resi dual nmononmers Hue PhCH EPA
-48-

at an outlet thereof with a polymer filter, aromatic
polycarbonate resins of two different grades having
viscosity-average molecular weights (Mv) of about 25,500 and
about 21,000, respectively, were alternately produced every
1 menth by ordinary transesterification method. The polymer
filter used was a commercially available leaf disk-type
polymer filter (manufactured by Nagase Sangyo Co., Ltd.;
metallic nonwoven fabric type having an absolute filtering
accuracy of 50 pm (material: SUS316L)) comprising 90 leaf
disks fitted to a center post (hereinafter referred 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 coperation 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



DPC 1 nonth* 78 38 72 Reddi sh 3 nonths** 66 34
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for 40 hr in a water vapor atmosphere, and then heat-
treating the filter at 420°C for 52 hr in an oxygen
atmosphere); (2} washing the filter with nitric acid
(immersing the filter in 30 wt% nitric acid (30°C) for 30
min); and (3) washing the filter with water, followed by
drying.

[0082]

The P/F for the branched grade was analyzed by X-ray
photoelectron 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-mentioned 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



61 Reddish 5 nmonths 33 37 44 Transparent 7 nonths 34 36
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resulting aromatic polycarbonate resin pellets were measured
every 8 hr over 2 days from immediately after switching the
operation, The numerical values shown in Table 2 are each

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 | £ilm layer
operation (nm) {nm)
1 month* 0.9 13 41 4899
3 monthsg** 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])




48 Transparent 9 nonths 33 32 45 Transparent Note *, **:. The "one
nonth" and "three nonths" in Table 2 correspond to the respective
Conpar ati ve Exanpl es. [0084] -51-

[0085]

Example 1B:

Diphenyl carbonate (DPC) and bisphencl A (BPA) were
mixed with each other at a predetermined molar ratio
{({DPC/BPA = 1.050) in a nitrogen gas atmosphere to prepare a
raw material melt solution. The thus prepared raw material
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 ligquid level in the
reactor constant. Simultaneously with initiating feed of
the raw material melt solution, a cesium carbonate aqueocus
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



[ Exanpl es and Conparative Exanples relating to the second and third
i nventi ons] -51- [0085} Exanple 1B: D phenyl carbonate (DPC)
.and bi sphenol A (BPA) were m xed w-t32-each other at a predeterm ned
nolar ratio (DPC/BPA = 1.050) in a nitrogen gas atnosphere to prepare
a raw material nelt solution. The thus prepared raw material nelt
solution was continuously fed to the first vertical stirring reactor

havi ng al BRAEHYY dP01Bd 17 vthi ONLAASOEENPRBPRd 37 FheeRPERERER e of
220C and a pressure of 1.33 x 104 Pa through a raw material inlet
t ube at RPMRE WaEevothapawn |&Hom 2 PRAYBBENFFRFRAK AR POsT BroBided
provi ded on a polymer discharge |ine connected to a bottom of the
react or 9 AOHEOB PEdtBackruitdt neRetpssi diarto ttihgerpaulning | r st
reactor was 60 min, thereby keeping a liquid level in the reactor
const antpolsimas wasesnskoduged wWhiille kephgikeadioftarthstrsw tateri al
melt solution, a cesium carbonate aqueous solution as a catal yst was
cont i nuousin~soewwt extiiedér r dcreaactiameabra § et myt 6./0f =136) vol per
1 nol of bisphenol A (2.0 piaci in ternms of netallic cesiumper 1 nol
of bi spheidieddat 0A86] outlet tHexreodaet.thna spdlygmeon Hdilt-bary asnd f r om
the bottom of the reactor was successively and sequentially fed to
t he secotsh@Einthdusilyd kveadéd abitH ibutiylg preattotiss | ehagtatayingan
capacity of 100 L) and then to the fourth horizontal stirring reactor
-52--  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).

[00871

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 vacuum 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



(capacity: 150 L) in a continuous manner, and the obtained pol yner
was W thdrawn from a pol ymer discharge port provided on a bottom of
the fourth reactor. Next, the resulti3xg pol ynmer was introduced while
kept in a nolten state to a tw n-screw extruder (screw di aneter

0.046 m L/D = 36) fitted at a die outlet thereof with a polyner
filter, and continuqusly kneaded with butyl p-to]uenesulfonate (in an
amount ofeF AR Wﬁésgﬁ 8%“1 Vﬁﬁl%ﬁs%ﬂ&&F&ﬁPE&FEﬁwéﬁﬁ?ﬁkﬁéﬂgagffhe
catalyst), and the resulting kneaded material was extruded into

st rands RHWUch Pvh@rarec8fdd cut using a cutter, thereby obtaining
aromatic oKycarbonate resin pellets of a high-nol ecul ar wei ght grade
(M/: ZS,Q@U%.}(00871 The reaction conditions of the second to
fourth reactors were respectively controlled such that the second
reactor was @QQPé&m@ﬁdgtlt% usstdiaboyRswes 240@mexcd@liy10 Pa and
75 rpm the third reactor was operated under the conditions of 270C,
66. 7 Pa awailzdlepdeaindisketyprimdivreactol tons(npartactgreddby t he
conditions of 290C, 67 Pa and 5 rpm These reaction conditions were
shi f t ed NagddglfanayenpPer at Lt@, ; megladrl ivaconwreen faumdic sypering speed
as the reaction proceeded. In addition, during the reaction, the

i quid |leaselrsy iam abeolespetil e irepaiconsawer ef cCoHhtumol (medegtiab: t hat
the residence time in the second and third reactors was 60 mn, and

t he resiggserit) )"echpriBendous theat Wskeeaetoed Vers DQHitBr pbiLe
simul taneously distilling off phenols by produced. [0088] The
pol ymer ghéﬁeﬂ'{ndﬂt@& 2BEULr¥@SLE MHETRT Gisakl YPQ}c!ghéﬁQ”iQ.tb%ah"(i“. sk-type
polymer filter (manufactured by Nagase Sangyo ., Ltd.; nmetallic
nonwoveny d@dyj ¢ type having an absolute filtering accuracy of 50 pm
(nateria¥ Sdg316L)) conprising 90 |eaf disks fitted on a center post
(herei nafter giRf @hbod bPePRESHY AS 2onRhUER! £éi |dRS ndnkh, [ §§9]

The above operation was continued for one nonth, and then 't nol ar

ratio oftlgo,g@péc\mgrgggq?ﬁl by 6&/@%8%@&5&5%%&%&@80 at

which time the anount e cesium carbonat e aqueous solution fed

was 1 eduged; f 026 g Euﬂgﬂda{*\&'t&f%% tuhe Qfoldie dounkhcEeaGhor

was decreased, thereby changing the production conditions to those

for produgighftd QEBLECH REe 1 Ha YhaTLebllaq 16 W9R) 188090k,

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).
{00901

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



The nunber of fisheyes in the aromatic pol ycarbonate resin passed
t hrough the polyner filter (A) was traced and neasured every one
_hour. After 1 hr fromthe tine at wh4ch the nunber of fisheyes was
kept approximately at a predeterm ned constant value (140) (the
el apsed tine of 18 hr after changi ng the reaction conditions), the

-change- ov en the mer filters erforned, and.production
o5 Bete: \g%of‘hf’h%r R OGRS DAPBER A b AT LR Ao

| ow nol ecul ar mel rade (Mv: 15, 000Q) was continued. T ol yner
filter d%‘é'c?cf"&rarp 688 £ioFRdR €W IIOwIRB) B8 HOREinged 136% was a
commercially availabl e | eaf disk-type polyner fllteroénanufactured by
Ni ppon Rtlemes. filtgr;uped fey @ \1‘81% PELERR PP EHEFHABT an
absolute filtering accuracy of 10 pm (material : SU8316L£ conpri si ng
120 | eafveli®is drpdeenasna LUBMISH ALYt apatlbiafieat Odp&rtrnet o
merely as a "polymer filter Jr). Properties of the aromatic

pol ycar lmriamen ddilnepasneniigompd byeNpopyneboke |Gar, LBR.0ere
nmeasured. As a result, it was confirmed that the obtained aromatic
poIycarbmmzﬁkiﬁcegbnwhaanafabﬁiﬂxﬁypp-a&eiageamnﬂhﬂnﬂuﬂe veilgariggn) of
15,100, and the nunber of fisheyes therein was 24 and the hue thereof
was tr anspanenty. of0091jpmCompiaeatdlce SESANPLE) 1mprising TAE laak
procedure as defined in Exanple 1B was conducted except that after
produci ngi 36d |rEkcsedl ohhe a&nr@t ighspol(heaehbonpter residgraviceg a

hi gh- nol ecul ar wei ght grade, the production conditions were changed

t o t hosend@s1Ppraeductbenyfért Heldanwaml, ecetdde MlicghbrgeBdeardittic
si mul t aneously the polyner filter (A was changed-over to the polyner

filter (Biyddiaiorheobbaini Bl e BHroh aokuéﬁ@%@éle fia%eRs (pfis a

result, it was confirmed that it took 2 hr ter changing the

r eact i on,cAndiddsRReaintid 2 rexulRf, ORE! &S Hs iR Ak AHRE L ke
pol ycarbonate resin passed through the polyner filter (B) became

appr oxi r@ﬁ@éﬁé@%&%&ct i épo&Iaeehe—eaaﬁrrﬁaacaRﬁMrQ gate resin

obt ai ned i n Exanple 1B (I\/go ij@ 0; nunber of fisheyes: g [ 0092]

Exanpl & 28 age 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 (&) 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



Separately, in the sanme manner as in Exanple 1B, the operation for
production of the aromatic pol ycarbonate resin having a

hi gh- ol ecul ar wei ght grade (hi gh bra¥chi ng degree grade) (branching
degree: 0.48 nol% was continued for one nonth. Thereafter, the
production conditions were changed such that the anmount of the cesium
car bonat e_aqueous s ion_fed was reduced to one half, and the
residenc@r?ﬁﬁiy*%Ftﬁ%g%ﬁguPFﬂm?Eh%tQﬂlXﬁﬁg%fﬂegﬁiﬁ?s%%éﬁa ré'producing a
| ow branchi ng degree grade (branchjng.degree: 0.27.mol % M: 25,600).
10003 - ERESSe S et FELEEE oLV peAnen PRRESF LB o ar bonat o
resin passed through the polyner filter, (A) .was traced and neasured
every onddfREtcalartiethpshy of r Big 1 #PNAtHE ROIKARERCRI M MATHEr of

fi sheyes was_kept approximately at a predeterm ned constant val ue
(427) (1 ABCRIBRR kR (BRAEDIE 1B WEVariiord WiangrRert Be Fesavesi 33)-
conditions), the change-over between the polyner filters was

per f or me@%V3Ad production of pellets of the aromatic pol ycarbonate
resin having a low -56- branching degree grade (branchi ng degree:
0. 27 nol Bampse céBit i nued. The pol yner filter used for production of

t he | ow branchi ng degree grade was a commercially avail abl e | eaf

di sk-type pol §epardtdlyer ifpntheaf sanaim@hney HsgascESampla 160, thetd. ;
nmetal li c nonwoven fabric type having an absolute filtering accuracy
of 20 m ¢peuretianh : fBUBLELYEicoNpf | henqrafrattéal pdlipgkarfonated renin
center post (hereinafter referred to nerely as a "polynmer filter

B "). Prbopeitges hmigh-elacalati eepgity cardidengheé ghebranqglaissedeglreeugh
the polyner filter (B') were neasured. As a result, it was confirned
t hat t hegohta) ngorancmaly depgobycad bbhaic ¥)esias badtsnued for one

vi scosi ty-average nol ecul ar wei ght (M) of 25,6500 and a branching
degree omofitR7 mMie¥eadndri hehd Uhriucafiohi sbryesidtenire waangdd and
the hue thereof was transparent. [0094] Conparative Exanple 2B: The
same proeadhr ehas €af idithntncEXan®l e Xhmasroonduet egussiaept t hat
after producing pellets of the aromatic pol ycarbonate resin having a
hi gh bragehi;egoflegE®arady adaucbetdr OskIctd1d) aardihb ORSs IR eC Ranged
to those for production of the |ow branching degree grade, and

si mul t angaush¥ tberfPIdgRitoll Wher 12N mivgs &M@Bgdpea@acixcg tah@ opol yner
filter (B'), thereby obtaining aromatic pol ycarbonate resins. In this

case, it b%ﬁcﬁ@il?&i dddkd Ratade! (beRKeREndlafrlcl’: @NaR0LAD: § R, reaction

condi ti ons unti
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-



-57- properties of the aromatic pol ycarbonate resin passed through
the polyner filter (B') becane approximately identical to those of
the aromatic pol ycarbonate resin obtdi-ned in Exanple 2B (M/: 25, 600;
nunber of fisheyes: 263). -58- CLAIMS 1. A process for producing a
purified aromati c pol ycarbonate resin, conprising the step of

{reating a |ten aromati c pol ycarbonate . resin th a lymer filter,
wher ei n CBEFER $Ee W ARCOAPENABRFSE bl % BRIFORESt om
(Cr/Fe) which are present. on an outernpost surface of . the Polyner
filter &OHIAYEC%d BYR RIHPFhELOERECEFHR e ATPHEEEHYDI R it | ess
than 1.5. 2. A process according to claim1, wherein the pol ynmer
filter chpieeshingafBeresiJradeaayes Ragragesciat ok fvadlablpoteddr e
than 10 nm on an outernost surface thereof, and an oxide filmlayer
havi ng adisi-diimes poilimer sEHbRth (@ansderdured PpiNagase ERBAY200° nm as
measured by Auger el ectron spectroscopy. 3. A process according to

clai m 1 rd 2, nwhieddiie nhawavemdidhrigottyper baniae aregibsoilytebt ai ned by
subj ecting a carbonic diester and an aromati c di hydroxy conpound to
t r ansest &ritfamiatly e@wcneacyi oh.20 pm (material: SUS316L)) comprising
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, it 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
simultanecusly 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



-57=

properties of the aromatic polycarbonate resin passed
through the polymer filter (B') became approximately
identical to those of the aromatic polycarbonate resin

obtained in Example 2B (Mv: 25,600; number of fisheyes: 263).



-58-

CLAIMS

1. 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.

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 outermost 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 c¢laim 1 or 2, wherein the aromatic
polycarbonate resin is obtained by subjecting a carbonic
diester and an aromatic dihydroxy compound to

transesterification reaction.



