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1 TITLE OF THE I NVENTI ON Process for stable
production of aromatic pol ycarbon- ates Field of the
Invention 5 [00011 The present invention relates to a
met hod for stably producing an aronmatic

pol ycarbonate. More particularly, the present
invention is concerned with a rfethod for stably
produci ng an aromati c pol ycarbonate, which conprises
continuousk%1reactin an aromatic di hy 10 droxy
conpddidty thEHiNW%N Noonate in a cl osed,

reactor-pi peline sy cl.osed,_ reactor.- )
syst 8rPEERSr TSN G a%h& @F&%PFﬁlﬁp‘Fga@FEW?&ﬁﬁfé%ﬁéF?Ibon
l'iquid-tightly connected through a pipeline toward an

out| 8-%For a final aromatic polycarbonate product, the

15 p%pellnefc ri_sing_qne or nore pipes, wherein the
pIu-—ﬁ&&é%ﬁ—egggeggkgggﬂﬁﬁklude at |east two reactors
con- (Agghgd I S@ﬁéeéregggEaEnbgﬁ LofNeclLELEr 3eaUhednog
in he “pi'pe or pi e reac or- pi peline system

wher i )t:/stﬁt%bg.éfn %%%Iaufdl n?e fard S8 ARRAYR - YN aAPA More

20 ratel out he outside of “th

reacgg&tﬁ Bql %ﬁg é@&%éﬂﬁﬁﬁéﬂﬁﬁ$ﬂ<1éMESHdé%ﬂéa with a

t he utS| react or - pi ne system followed

by rgg%g;angsogf sttlgl%lyr 3t &4 dridtiier ;id"ﬂﬂ:atﬂ’t%nate,

i Nsi t he pipe of "pipes of the reactor-pipeline
syst g chheonpshisRe RRIMY nuously reacting an aromatic dihy-

droxy compound with a diaryl carbonate in a closed,
reactor-pipeline system, the closed, reactor-pipeline
system compriging: a plurality of reactors which are
liquid-tightly connected through a pipeline toward an
outlet for a final aromatic polycarbcnate product, the
pipeline comprising one or more pipes, wherein the plu-
rality of reactors include at least two reactors con-
nected in series, and at least one filter secured in
the pipe or pipes of the reactor-pipeline system,
wherein the or each filter is simultaneously or sepa-
rately taken out to the outside of the reactor-pipeline
system and subjected to washing in the outside of the
reactor-pipeline system, followed by returning of the
resultant washed filter into the inside of the pipe or
pipes of the reactor-pipeline system, the washing being

performed with a plurality of different washing agents
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25 perfornmed with a plurality of different washing

agents 2 wused in a specific order. By the nethod of

the present invention, there can be stably produced a
colorless, high quality aromatic pol ycarbonate whil e
solving the problens that an aromatic pol ycarbonate
produced exhib 5 its a great varzation of term na

hydroxyl group ratio, the operation of the production

equi pment becones un- stable, and a marked product

| oss WeRdrsh cueskechilowrder ng Baf ths earhad wdi diite giresent
the like. Therefore, the nethod of the present

i nvetPWRnE R oS %S 43y Rerstabby dewediteg@ouscolorless,
Background of_the Inventjon [0002] In recent_years,

ar omet i FHIREE D FHERRRT 1 ¢ Rl Yeaibohafes Wik selving the
various fields as engineering 15 plastics havin .
excel REMLIFID et e%nmcrfﬂﬁfels%elaqlf@m%@a?%s%?g%%@ exhib-
i mpact_resistance and transparency, Wth respect to ,
ot hote® 1orS G JET i ST et c- ol 2 DR, drotp ratio,
variqus_ studies, have retof ore been made. O the

ot hotte SR SO BF QTS FARTTTEITH) SR i Spmes un-
polyg9£%§ﬂ§a2;q9é§et en. an_aromatj c_ di hydroxy

SR SRR oxYPhery YT opihetC @ Low-

conmpound,” ~ 'suc

h ' I " bi :
wy S bros S AR fesr adbidadore. the
[ 0003 Qe VSs ’tﬁ@%fégé{g aﬁ{\?éntoﬂjjﬂcngdc‘e%ﬁ'éf@ﬁlly very

advantageous.

Background of the Invention

[0o02] In recent years, aromatic polycarbonates
have been widely used in various fields as engineering
plastics having excellent properties with respect to
heat resistance, impact resistance and transparency.
With respect to methods for producing aromatic polycar-
bonates, various studies have heretofore been made. Of
the methods studied, a process utilizing an interfacial
polycondensation between an aromatic dihydroxy compound,
such as 2,2-bis(4-hydroxyphenyl)propane (hereinafter,
frequently referred to as "bisphencol A"), and phosgene
has been commercially practiced.

[c003] However, the interfacial polycondensation

process has problems in that it is necessary to use




10

15

20

25

25 process has problens in that it is necessary to use

3 phosgene, which is poisonous, that a reaction

apparatus is likely to be corroded with

chl ori ne-contai ni ng com pounds, such as hydrogen

chl oride and sodi um chl oride, which are by-produced,

and net hyl ene chloride which is ® used as a solvent in

a large quantity, and that diffi- culties are

encountered in separating and renoving im purities

( suchPhrs e urwrefﬂfori%a)owcwe%j duzadt nethsdct epre apparatus
chloride, which adversely affect properties of a

pr oduced Yt ek e eoriededl with privkerei me centabnimg com-
matic pouycarbonate froman aromatic dihydro%¥. .
conp@HHRBNPUFR i 3 Iy Fmglonidpand sodium chloride,
transesterification (ﬁgocess has conventional | y, been

knowrt G VHi T PP ERGCE R i D INSar bt @i igfide which is
Dt A P PorAT I b R A ot (StbHoRs QifTi-
bi sphe qy A) and a diaryl carbonate %such agiq%%genyl .
car bOTREET FThE T TP EAhrE) TSRRTEY Y DY (FIovEng im
interfacial d t t h | 1.

tr an OB o o Tt orek e R R b e g g et by -
a SOIe te ec?rq Ot vﬁ'?ié’l’?eaddvé_l?%%lvfrafit@cé rberéﬁé]éteg%serqf a

transesterifica i ‘on "process, eaction _

SIS Tl o S0, (ML axo-

g?;ggqﬁgﬁlmkﬁ)ﬂ&é IRl P S i @ dinydroxy compound
and a diaryl carbcocnate, a melt transesterification
process has conventionally been known, in which an aro-
matic polycarbonate is produced by performing an ester
exchange reaction between an aromatic dihydroxy com-
pound {such as bisphenol A) and a diaryl carbonate
(such as diphenyl carbonate) in the molten state. Con-
trary to the interfacial polycondensation process, the
melt transesterification process has an advantage in
that a sclvent need not be used. However, in the melt
transesterification process, the reaction must be per-
formed under high temperature and high vacuum condi-
tions, thus posing a problem in that the produced aro-
matic polycarbonate is likely to suffer a discoloration.

In addition, since the viscosity of a molten polycar-

bonate is high, it is difficult to remove foreign mat-
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In addition, since the viscosity of a nolten polycar

25 bonate is high, it is difficult to renpove foreign

mat 4 ter, especially foreign matter particles having

an ex- trenely small size, fromthe polycarbonate. The
for- eign matter particles having an extrenely small

size are causatives of optical defects and, when the

ob 5 tained aromatic pol ycarbonate is used in the

optical application field, especially in the .

pr odF&4 orf sife R L lapthianalan Methaie pRESENERS diaving an ex-
extrenely small foreign matter particles contained in

t he poeR&bGIRle Sirses fepmhithe fVycadamstfe t Aihe for-
probl em there has been 10 proposed a nethod in which ,
the St JiRthat STt vine e /U rigiom Il size
viscosity materials, such as ra materials Qr a

r eaction FASERHE S5 thﬁéDFbtaiﬂayl et ant e""q1en the ob-

L L O L A R

l_orl | I 0 . b I .
1 anSRRUBRA T 1O YA 10 Lh 0t 4 avedadon of an
e i | _ |
vaen R P i o A U Sl i fpreten
Che. deRsr B ey gl 2Bt 8 i caort Peauses

O B, e oINS BB, B e
proposed a method in which the foreign matter materials
are removed from low viscosity materials, such as raw
materials or a reaction mixture in the early stage of
the polymerization reaction.

[0C04] In this situation, the present inventors
proposed a method for producing a colorless aromatic
polycarbonate by a melt transesterification reaction in
a stainless steel reactor, wherein the stainless steel
reactor is washed with a liquid containing an aromatic
hydroxyl compound (see, for example, Patent Document 1).
By the use of this method, it became possible to pro-
duce an aromatic polycarbonate having highly improved
colorlessness. However, from the later studies, it be-

came apparent that this method has the following prob-

lems. With respect to the aromatic polycarbonate ob-

tained at the beginning of the production process which
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canme apparent that this nmethod has the foll ow ng prob-

lems. Wth respect to the aromatic pol ycarbonate ob 25
tained at the beginning of the production process

which 5 is started after the washing of the reactor,

the term - nal hydroxyl group ratio of the produced
aromati c poly- carbonate is |ikdy to becone varied

and, hence, a pro- duction loss is likely to occur. 5

[0005] As anot her proposal for reducing the anmount of

f or eilgh shEtt@d adriteti e ivpdring (fattile peactabhorthe termi-
ate, there can be nentioned a nethod in which an aro-

mat i &3doMHHBOHatE 1P grsddre &f Udinpreduaad cﬁromatlc poly-
pi pel i ne system contai_ning at | east two reactors,

wher &3tbenata ds jldkedattey hecaeivee isd e« é’%’tciﬁ‘v- a pro-
pi pel j ne system at, a _pQsi_tion upstreamof a fina

reac-d C%{'!; S% dr5 didifdiYe CPASHE Docunent 2)

Furt th an be ntioned a thod i.n which.t
o opst 2oaBO5ER BEPPRESLy SoanPrPaUsLo fbg amount

\k/)\lle: \r,]vg n]%l{eltigrgrm WI trglhc{og'&ﬁgs‘vgfg%lég %Vz\.dtctﬁr%l 1cg polycarbon-
X i,pel i t
bocurgy” perd B e Reiasne ¥ e?t?l'?;deefor%nunc} gn axo-

SW t %‘t&% fﬁ’q?g)c%fﬁ%%%tfé |8 {;I}xfo‘%ilxg:é}?‘%s E#g} ti"gr]ieh

are set 'tér sw evi ce

rea\cl:\g,q?leqll&g A 8 "é{f'llia 't%é‘i%adteocrtse‘j

ng wt a washi ng age I's an
wherein a filter is secured in a pipe of the reactor-

pipeline system at a position upstream of a final reac-
tor (see, for example, Patent Document 2). Further,
there can be mentioned a method in which the above-
mentioned reactor-pipeline system is provided with a
filter switching device for switching between filters
for alternative use in the reactor-pipeline system (see,
for example, Patent Document 3). In this method, be-
fore performing a switching from a used filter to a new
filter which are set in the filter switching device of
the reactor-pipeline system, the new filter is sub-
jected to washing with a washing agent which is an aro-
matic hydroxyl compound containing a basic compound,
followed by discharge of the used washing agent to the
outside of the reactor-pipeline system. After the dis-

charge of the used washing agent, the used filter is
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mati ¢ hydroxyl compound contai ning a basic conpound,
foll owed by discharge of the used washing agent to the
out si de of the reactor-pipeline system After the dis
25 charge of the used washing agent, the used filter
IS 6 switched to the washed new filter by the filter
swtch- ing device. The anmount of extrenely snal
foreign mat- ter particles contained in the produced
aromatic pohy- car bonat e was consi derably decreased by
t hi s Srettded vt erashed tigw frettesd by tthe filter switch-
necessary that a new filter set in the filter .
swi t cHiihgleiesee Bhenasweamtt @f extiremg lyesmed loffariefsn mat-
Further, wth respect to the  aromatic pol ycarbonate
obt aitrfdd RRT G HE S fidiHi Hg e Ahehey Feh Proeaske poly-
which is started after the washing 10 of _the fi|ter,
the tHEHRMATHVRDGANYPIAPL LY i FTeeasedkdry ot panethod.
vari and, hence, a proqyc ion loss is likely to

{MeE

occur-C'Baf%Ent ‘B exan e SRGEise Pl nev

& 56 0B AL Bhatifert: B SR R DS CParhed for

o ot oGt Bl rea S ptesdlon Gisebast co the

B! isgla%lis%eéig. %%?ﬁrbnven ;%éﬁcc%éé)i%é}?'ag%é 35‘e7921?m?:9ng of the
production process which is started after the washing
of the filter, the terminal hydroxyl group ratio is

likely to be varied and, hence, a production loss is

likely to occur.

Patent Document 1: Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Hei 6-56984

Patent Document 2: Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Hei 6-234845

Patent Document 3: Unexamined Japanese Patent Ap-

plication Laid-Open Specification No. 2003-34722

Disclosure of the Invention

Problems to be Solved by the Invention

[00086] An object of the present invention is to
provide a method for stably producing a colorless aro-

matic polycarbonate, wherein the method can be used to
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Problems to be Sol ved by the Invention [0006] An

obj ect of the present invention is to provide a

nmet hod for stably producing a colorless aro- 25 natic

pol ycar bonate, wherein the nmethod can be used to 7
stably produce a high quality aromatic pol ycarbonate
whil e solving the problens that &Gn aromatic

pol ycarbon- ate produced exhibits a great variation of
term nal _hydroxyl group ratio, the operation of the

pr od U3l el grrehth s oress] LS taiprea t ba doel reakkeenate
product, 1 oss _occurs due to a |owering of nol ecul ar

wei ghfhiore t3rel vink s hevrrb emssothat t3e aremiehs rolycarbon-
[0007] In this situatjon, for solving the above- )
nent i B PR xh Hel i} & dfffeahveht b si et negfeninal

extensiye and intensive, studies. As a result, the

Y .
have SHISHR R hate i PPRIRE D Uk thiyh RFodiction
aromat i c, pol ycarbonate by reactin n aromatic di 15
i oo EOHBTRR G NE SIS T Ae Lo B THPEES et Loss
pi peline systemcontaining a filter, t obj ect, of t
pres ec?ﬁmﬁ%e#ﬁ? di caaﬁl%"ée%iéq I?/“l é%%]o?ﬁ)’fhfas evkew"tpe?lf htehe
form a process in which the filter is taken out to
the outside of the reactor-pipeline systemand sub 20

jected to washing in the outside of the reactor-
pi peline system followed by returning of the

resuldaifls to solve the Problems

[0007] In this situation, for sclving the above-
mentioned problems, the present inventors have made
extensive and intensive studies. As a result, they
have unexpectedly found that, in the production of an
aromatic polycarbonate by reacting an aromatic dihy-
droxy compound with a diaryl carbonate in a reactor-
pipeline system containing a filter, the object of the
present invention can be easily accomplished by per-
forming a process in which the filter is taken out to
the outside of the reactor-pipeline system and sub-
jected to washing in the ocutside of the reactor-
pipeline system, followed by returning of the resultant
washed filter into the inside of a pipe of the reactor-
pipeline system, wherein the washing is performed with
the below-mentioned washing agents used in the follow-

ing order: an agueous solution of a basic compound, an
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washed filter into the inside of a pipe of the

reactor- pipeline system wherein the washing is

performed with the bel ow nenti oned washi ng agents

used in the follow 25 ing order: an aqueous sol ution

of a basic conpound, an 8 aromatic nonohydroxy

conpound, and a nolten m xture && an aromatic

di hydroxy conpound and a diaryl carbonate, the nolten

m xture containing a basic conpound in an anount of

f r omarQuatie: oom Ircphie goreertd i raichtd orp B emgnipelapre of
conpl eted, based on this novel finding. In_ the

presétft duRAHT O ALt gRowEhtathetl dxhiy hgearbonate,

performed with the above-nentjoned specific washing .

agent ] MSR dh i BORGH Rih dfPas aggepound in an

conpound, an_aromatic nonohydroxy conpound, and a _
mol t G (e TP P af G PRR hy dEx PrESFPSugvent ion
and di aryl carbon- ate, the nolten mxture _. _.

cont jf T ST ecfc?rFiyod?ﬁFefch oy F R MVOF FiAng 1o I

10,0 q% pq%gyhich.are used i.n_ the ecific order

Uner & REARESH aiTHEP ST o A e R S G [fRed washing

filter i.le suppressing.the variation. 15 of. the

ter mus - RIS it e T R G 1 7C washing

pol y éﬁggn %ﬁ §ﬁ, 1ﬂ$ V. | t .

pr odﬁa%{ [ on&b#{eg' |Cag aq%a 41“?% Hronw "Jl’%q?o%lasc%\are lo(?nact":()e“}pm'lmﬂ’

Such ar?faf:&%ascicg nH}E: 1.1538{ oJon]i ,esaqﬂi 250 cg]g%éé‘gr}nixture

are quite unexpecte rom<the prior art.

The T eGP NGNS OBy AU BF M AHA TSR a diaryl carbon-
ate, the molten mixture containing a basic compound in
an amount of from 1 to 10,000 ppb) which are used in
the specific order, there can be obtained efficient
cleaning of the filter while suppressing the variation
of the terminal hydroxyl group ratic of the aromatic
polycarbonate produced, thereby enakling stable produc-
tion of a high quality aromatic polycarbonate. Such
effects of the method of the present invention are
quite unexpected from the prior art.

[co08] The foregoing and other objects, features
and advantages of the present invention will be appar-
ent from the following detailed description taken in

connection with the accompanying drawing, and the ap-

pended claims.
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and advant ages of the present invention will be appar-
ent fromthe follow ng detail ed description taken in
connection with the acconpanyi ng drawi ng, and the ap-
pended clains. 25 9 Effects of the Invention [0009]

The nethod of the present invention exhib- its the
excellent effects that, in produttion of an aronatic
pol ycarbonate by performng a nelt polyconden 5 sation
reaction in a reactor-pipeline systemcontaining a
filtdtt efficient cleaning of

the filter while solving the problens that an aromatic
pol ycHtYbHat e pr SbGcBGtERR Bt $he gresenFadnyensdopy exhib-
t er m nal droxyl_ group ratio, the operation of, the 10
pr oduictd eeq%ﬁ%rﬂérﬁntb uristadl el MPHHrRePL an

duct | os. t | i ng of nol ecyl
et Qi BT o R SO G Yo TR 1 171 o D geonden-

Dravvisn i105 [0e01 .4Fi.q‘£ 1]._ A di agranmat.ic view of one . 4

For mBr 0 ARRIATbr by R B B ot (b (ftaining

met hqd -.of. t he .present_.inventi.on. scriptiaon of .

Ref e:r%l_enfclgL ulquferaesrecha[rb%]o}:fté—’}ll}% %ﬁﬁljecil%%r (?]a%nlng of

"ate@ﬂﬂf%if%%r:ahif% é%%vfg% é%% ﬁ%%bféﬂg that an aromatic
polycarbonate produced exhibits a great variation of
terminal hydroxyl group ratio, the operation of the
production equipment becomes unstable, and a marked

product loss occurs due to a lowering of molecular

weight and to discoloration.

Brief Description of the Drawing

[Cc010] [Fig. 1] A diagrammatic view of one form
of a production system used for practicing the method

of the present invention.

Description of Reference Numerals

[0011] la, 1b: Inlet for raw materials

2a, 2b, 9, 19, 28, 36, 46: Vent

3a, 3b: Melt-mixing vessel for melting raw materials
4a, 4b, 18, 27, 39: Agitator

5a, G5b: Molten mixture

11, 20, 29, 47: Molten polymer
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3a, 3b: Melt-mxing vessel for nelting raw materials
4a, 4b, 18, 27, 39: Agitator 5a, 5b: Mdlten m xture 25
11, 20, 29, 47: Mdlten polyner 10 6a, 6b, 12, 21, 30,
37, 48: CQutlet 7a, 7b, 13, 15, 24, 33, 40, 50: Pipe
8, 16, 25, 34, 41: Inlet 10: Reservoir 5 14, 23, 32,
38, 49: Transfer punp 17: First Mertical agitation
type polynerizer vessel 22, 31, 45: Gas feed port 26:
Second vertical agitation type polynerizer vessel 35:
Hor i Zoht &P 4 vih- sckewd Bagitat i t yPatpeEyneri zer 10
42: Wre-wetting fall polynerizer 43: Perforated plate
44: e B Mt Hdravd - port 452:505 | t BAPE5 Best Mbde
for Carrying Qut_the Invention [0012] According to the
presént ievemii ot tHere IP&®provi ded a method for

st ably progucin an aromatic polycarbonate, which
conpri’ses %ﬁ?FﬁﬂbEsly reacting an 20 aronmatic

di hydroxy, conpound, with a giaryl carhonate in
17: First vertical agitation type polymerizer vessel
22, 31, 45: Gas feed port
26: Second vertical agitation type polymerizer vessel
35: Horizontal twin-screw agitation type polymerizer
42: Wire-wetting fall polymerizer
43: Perforated plate
44: Wire
51: Withdrawal port

52: Filter

Best Mode for Carrying Out the Invention

[0012] According to the present invention, there
is provided a method for stably producing an arcmatic
polycarbonate, which comprises continuously reacting an
aromatic dihydroxy compound with a diaryl carbonate in
a closed, reactor-pipeline system,

the closed, reactor-pipeline system comprising:

a plurality of reactors which are liquid-tightly
connected through a pipeline toward an outlet for a

final aromatic polycarbonate product, the pipeline com-
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a cl osed, reactor-pipeline system the cl osed,
reactor-pipeline systemconprising: a plurality of
reactors which are liquid-tightly connected through a
pi peline toward an outlet for a 25 final aromatic

pol ycar bonat e product, the pipeline com1l1l prising

one or nore pipes, wherein the plurality of reactors
include at |least two reactors connected in series,

and at |east one filter secured in the pipe or pipes

5 of BRESIRACORRE -PF prdTaceipes enyhereie| phe elerakaeh of
filter is simultaneously or separately taken out to

t he OtR&TFERr Bf inhEIdRRE okeaph pevd neeagsees ap@nected in
subjected to washing in the outside of the
react¥IFPPHel e system fol lowed by returning 10 of

the resultant. washed filter into the_ inside of the

pi pe or pifesteASt HPST Bt GL pFHAITeR Wy st PipR or pipes
washi n ein erformed with the bel ow nentioned

vvashicf‘l% @been]?%f%%%’a'ﬁjrp?}@? AYSWE g order: an

aqueous sal.ution of a basic ,compound,, 15 an aromatic

nnnohydroﬁ?%ﬁﬁﬁﬂ) . GndH FFFﬁ&ﬁLﬁ%p pously or
oS DGR, A0 QLAY P fecor
3232%%%]1&%‘%@0\%5%%% ]%}cﬁe)gsg%ﬁ%%;gg LW F ESLEL cucside
of the reactor-pipeline system, followed by returning
of the resultant washed filter into the inside of the
pipe or pipes of the reactor-pipeline system,
the washing being performed with the below-
mentioned washing agents used in the following order:
an aqueous solution of a basic compound,
an aromatic monohydroxy compound, and
a molten mixture of an aromatic dihydroxy compound

and a diaryl carbonate, the molten mixture containing a

basic compound in an amount of from 1 to 10,000 ppb.

[0013] For easier understanding of the present in-
vention, the essential features and various preferred
embodiments of the present invention are enumerated

below.

[0014] 1. A method for stably producing an aro-
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vention, the essential features and various preferred
enbodi nents of the present invention are enunerated

bel ow. 25 [0014] 1. A nethod for stably producing an
aro 12 matic polycarbonate, which conprises

conti nuously re- acting an aromatic di hydroxy conpound
wth a diaryl carbonate in a clided, reactor-pipeline
system the cl osed, reactor-pipeline system

conprising: 5 a plurallty of reactors which are

| i quitRiigmeiycadimietied Wdugrepigrs i srntowews bin re-
outlet for a final aromatic_ polycarbonate product,

the PP EEFHOMHELG i A GFY PO PRI thet edirryl
the plurality of reactors include at |east two

r eact P EHRe i P i T AT Serf RSt AP He H g tSBFleem.
filter secuyred in the pipe or pipes, of the

r eact or - pi ¥ QﬁP%ﬁ% AGH FHIP] NN S YREET (FIRKF L §ing :
S|nultaneously

. aﬁrate take t to the oci)snden
of the redcthr l|dﬁYpé? Li'%t?ﬁee s tly
hi th t f. the t
oyst ST et AP elrée? e ol (st @
filter., int d f th f th
D S L5 Rl B 1 S PR L e con-

\fM0|t |h éJWI ngt}gﬁ! g%@oomlleorbeldpé@s rul{kgfeal@iqe r\!r?e YRtd i dPer

reactors include at least two reactors connected in
series, and

at least one filter secured in the pipe or pipes
of the reactor-pipeline system,

wherein the or each filter is simultanecusly or
separately taken out to the ocutside cf the reactor-
pipeline system and subjected to washing in the outside
of the reactor-pipeline system, followed by returning
of the resultant washed filter into the inside of the
pipe or pipes of the reactor-pipeline system,

the washing being performed with the below-
mentioned washing agents used in the following order:

an aqueous solution of a basic compound,

an aromatic monohydroxy compound, and

a molten mixture of an aromatic dihydroxy compound
and a diaryl carbonate, the molten mixture containing a

basic compound in an amount of from 1 to 10,000 ppb.
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an aqueous solution of a basic conpound, an aromatic
nmonohydr oxy conpound, and a nolten m xture of an
aromati ¢ di hydroxy conpound and a diaryl carbonate,

the nmolten m xture containing a 25 basic conmpound in

an anount of from1l to 10,000 ppb. 13 [0015] 2. The

nmet hod according to item 1 abovel3 wherein the aqueous
sol ution of a basic conmpound has a pH value of from

7.5 to 10. 5 [0016] 3. The nethod according to item1

or 2 above, wherein the basic conmpound is an al kal

metal hydroxide. 10 [0017] 4. The method according to
item @%Bdve, whBer eThesaethafdkarrording hodibRindé fkove,
at |least one nmenber selected fromthe group
consi"EaLRE b L AIHROUR) drtdeetarE pothaiqfompound has a
hydr oxi de.. 15 [0018] 5. The nethod according to any

one &l YaldRs of (fFWM Turert nt%ai d aromatic di hydroxy
conmpound is phenol. [0019] Hereinbel ow, the present
invention is de- 20 scribed in detail. In the present

i nvent the term polo "aro- mati.c_di dr ox
compoiiF mmans. 3 -congo e PERr sSERTREnELbo: heeH 1 or 2
fo"%%é%éf(%ﬂg¥é§n the basic compound is an alkali metal

hydroxide.

[0017] 4. The method according toc item 3 above,
wherein said alkali metal hydroxide is at least one
member selected from the group consisting of sodium

hydroxide and potassium hydroxide.

[0018] 5. The method according to any one of
items 1 to 4, wherein said aromatic dihydroxy compound

is phenol.

[0019] Hereinbelow, the present invention is de-
scribed in detail.

In the present invention, the terminology “aro-
matic dihydroxy compound” means a compound represented

by the following formula:

HO-Ar-0OH
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25 HO- Ar-OH 14 wherein Ar represents a dival ent
aromatic group. Preferred exanpl es of dival ent
aromatic groups (Ar 5 groups) include a group
represented by the followwng formula: -Art-Y-Ar2- 10
wherein each of Art and Are independently represents
a dival ent carbocyclic or heterd-? cyclic aromatic
group having 5 to 70 carbon atons, and Y represents a
di val ent al kane group having 1 to 30 carbon atonms. 15
In the dival ent carbocyclic or heterocyclic aro- matic
groups Arl and Ar2, at |east one hydrogen atom nay be
repl aced B{PSFSbSAY thfdkReSAfich "’Hd%’svarﬂtﬁnta(ﬁr%@e‘?y
affect the reaction, such as a substituent se- |ected
fromthe gFStHP consisting of a hal ogen atom an 20

al kyl gro ving. 1 to 10 carbon ato an_ al koxy

gr oup hav#ﬁ&n%ﬁﬁéau?ﬁﬁﬂﬁgﬁ?zﬂ rﬁ%vﬁg%ﬁkyﬁﬁOQﬁQﬁﬁxggfups (Ar
phenox r.aup, vinyl group, a cyan up, .

or oug it Shindgiie AP R g B £ Rwing

Pr ef anpl es of heterocyclic aromatic 25 groups
Art g%%%ﬂpgﬁinclude an aromatic group having at 15

-ari-v-ari-

wherein each of Ar' and Ar- independently

represents a divalent carbocyclic or hetero-

cyclic aromatic group having 5 to 70 carbon
atoms, and Y represents a divalent alkane

group having 1 to 30 carbon atoms.

In the divalent carbocyclic or heterocyclic aro-
matic groups ar' and Arz, at least one hydrogen atom
may be replaced by a substituent which does not ad-
versely affect the reaction, such as a substituent se-
lected from the group consisting of 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 cyanc group, an ester
group, an amide group and a nitro group.

[0020] Preferred examples of heterocyclic aromatic

groups Ar1 and Ar2 include an aromatic group having at
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| east one heteroatom such as a nitrogen atom an oxy-
gen atomor a sulfur atom Exanples of dival ent aro-
matic groups Art and Ar 2 include an unsubstituted or
substituted phenyl ene group, an unsubstituted or sub 5
stituted bi phenyl ene group and an unsubstituted or

sub- stituted pyridyl ene group. Bubstituents for

di valent aromatic groups Art and Ar 2 are as

descrj bed above. Exanples of dival ent al kane groups

(Y grfy) e lhrferstimi cuplbuds # dasbleeegsi|gton, an oxy-
represented by the follow 10 ing fornmulae (1): [00211

Rl ROSS 340 ‘¥ & s Luppfamq( amp)les) piRgived entraro-
R4 [00221 wherein egach of Rl, R2, R3 and R4 independ-

ent | Y'atelst SEEMBS Dty s atidglugle arkynsapsgridyyed or

o Bl i S P B e S 5 P RA TS e

10 A IS U A RO e sun-

25 Cas!'@ﬁ:q.}/tcé& %yarria&ykflelnegrgof’l u;;] av isrﬁ%s%itt%e%l%s for divalent
aromatic groups Ar' and Ar® are as described above.
Examples of divalent alkane groups (Y groups) include
organic groups respectively represented by the follow-
ing formulae (1):

[0021]

[c022]

wherein each of Rl, R2

. R and r* independ-
ently represents a hydrogen atom, an alkyl
group having 1 to 10 carbon atoms, an alkoxy
group having 1 to 10 carbon atoms, a cyclo-
alkyl group having 5 to 10 ring-forming car-

bon atoms, a carbocyclic aromatic group hav-

ing 5 to 10 ring-forming carbon atoms or a

carbocyclic aralkyl group having 6 to 10
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integer of from3 to 11; each X represents a carbon
atom and has R5 and R6 bonded thereto; each R5

i ndependently represents a hydrogen 5 atom or an al kyl
group having 1 to 6 carbon atons, and each R6

i ndependently represents a hydriggen atom or an al kyl
group having 1 to 6 carbon atonms, wherein R5 and R6
are the sanme or different; and 10 wherein, in each of
Rl, R2, REim fRoigimy qerbont dtems; dnardnuiarpts abm
may be replaced by a substituent which does not

adver sel y infigeast aherand itoh, 1su@nds Xk BRpRseifenta
sel ected fromthe group consistdng of a 15 hal ogen
atom an #aghoryradign mnd dpsl R o a1gl Rabomdiest e res
al koxy group hawng 1 to 10 _carbon atons, a phenyl
group, a piRcio® igkdspendentlyy |Irepraaents @ dhWslnpasup,

an es- ter_group, an i de group .and, a nitro group. 20
[0053]  Sp@it Cosdiingt s o SR A A L1l ohehi S & Gty
(Ar groups) include, grouyps g espectively repre- sented
by the fol t&msngaff@rrﬁﬂﬁg%z)ﬂfndfpef{d@‘ﬁdw represents a
hydrogen atom or an alkyl group having 1 to
6 carbon atoms, wherein R5 and R6 are the

same or different; and

wherein, in each of Rl, R2, RB, R4, R5 and Rs,

at least one hydrogen atom may be replaced
by a substituent which does not adversely
affect the reaction, such as a substituent
selected from the group consisting of 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 es-
ter group, an amide group and a nitro group.
(0023] Specific examples of divalent aromatic
groups (Ar groups) include groups respectively repre-

sented by the following formulae (2):



(RRm(~i an (R7)mi 8n 5 -(( )rCHz~l )J- ~ Cg~ [/
CH3 (R, (Ra)n (R7). (Ra)n CH3 CH3 Uc Co 10 CH3 (2)
(Rf)m(Ra)n (RRm(Rn _& CH 15 U O (R7)m CF3 (Ra)n

(1Zty m(Rn C, CFR3 CH3 20 CH3 CH3 (RmM9 (R8)n (R m
(R8)n UCUand CH2-CH2 25 18 [0025] wherein each of
R7 and R8 independently rep- reskEhts a hydrogen atom

10

15

20

25

a hal ogen atom an alkyl group having 1 to 10 carbon
atons, an
[0024]
(I‘U)m (llz*)n (1|17)m (R%),
D O
CH;
(R} (R, (R')m (R,

O -
O

(R R®), (R")m ®*).
~Ops0~- 020~
(T% ?FB (I‘ts)n (T m (1|1*)n
~O-~+O- “O=O— -
CF; LJV CH,

CH; CH,
(1|1’ m© R, (R R

(2)
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5 al koxy group having 1 to 10 carbon atons, a
cycl oal kyl group having 5 to 10 ring-form ng carbon
atons, or a phenyl group; each of m and n

i ndependently represents an integer of from1 to 4,
with the proviso that when mis 10 an integer of from
2to 4, the R7's are the sane o8 different, and when
nis an integer of from2 to 4, the R8s are the sane
or dif- ferent. [0026] Further exanples of dival ent

ar ometd4®2515 groups (Ar groups) include a group
represented by the follow-ang forgula: -Arl-Z-Ar2- 20
wher ei n AMhegiedmaearhyaf & @ed Red iadependgng lyz rep-
represents a S|ngle bond or a divalent _ group, such as
-0-, - res§n L §oplvdragen atqapna halagesyasan, 2
mhereln s .as defi ed above 25 [OO eC|f|c
exanpl es (?flké’l}crgrd?% té?clﬂjpét

groups) incl.ude groups espec ver se ted by
the fol | of ’?o%ﬁﬁ"gje é%ilcg‘%etﬂ

(R). (R8)cyéié£1kyl group hav1ng 5 to 10 ring- formlng

carbon atoms, or a phenyl group; each of m
and n independently represents an integer of
from 1 to 4, with the proviso that when m is
an integer of from 2 to 4, the R'’s are the
same or different, and when n is an integer
of from 2 to 4, the R8’s are the same or dif-
ferent. |
[Cc026] Further examples of divalent aromatic
groups (Ar groups) include a group represented by the

following formula:
-Art-z-ar’-

wherein Arl and Ar2 are as defined above; and
7Z represents a single bond or a divalent
group, such as -0-, -CO-, -8-, -803-, -80-,
-C00-, or —CON(Rl)—, wherein R1 is as defined

above.

[0027] Specific examples of such divalent aromatic
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(RRm(R8)n (R7). (RRn 10 S1I1 I so (3) (R7). (R3)"
(R7). (I a),~1 S - CO 15 (R7)m(R8)n (R7)mO (R)n
CONHCIO and 20 (Ra)n a (R, CH3 ( OO0 (R 7). CH3 (R
)n C & b 0OC CGgo C CH3 CH3 [0029] 7 25 wherein R,
R8, mand n are as defined above. 20 Further specific
exanpl es of divalent aromatic grldups (Ar groups)

i ncl ude an unsubstituted or substi- tuted phenyl ene
group, an unsubstituted or substituted naphthylene

gr oUE X RS alPIU IS )t Uietl Ustke Srssing ieRpS-tively repre-
pyridyl ene group. In the nethod of the resent inven-
ti on S&Hedh %%Yhsﬁhet: IRigg fmpbidafis(Pan be used in-
di vi dual Iy or in conbination. Represent ative exanpl es
of aromatic di hydroxy conpounds include bi sphenol A

[0028]
(117),n (R7)m (R8
(R (R®), (R} R,
OO~ OO~
(R (R, (R (R,

R (R, (R’ (Rs)n
ey~ -1 o~
and
(R7)m (R’*)n R7)m (RS)n
3
[0029]

. 7 8 .
wherein R, R, m and n are as defined above.

(3)
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The diaryl carbonate used in the present invention is
10 represented by the following forrmula (4): [0030] O
Il (4) Ar3-0OCO-Ar4 15 [0031] wherein each of Ar3 and
Ar4 independently represents a nonoval ent aromatic
group. In each of Ar3 and Ar4, which independently
repre- sents a nonoval ent carboclic or heterocyclic
aromatic 20 group, at |east one hydrogen atom may be
repl aced by a substituent which does not adversely

af fect th&urder tdpeei e exanl et idiventerse| ammatic
fromthe group conS|st|ng of a hal ogen atom an al kyl
gr ou IR ol Ar  IRPUIE Je arTbokda Girs | ungike tiidyted oup substi-
having 1 to 10 car 25 bon atons, a phenyl group, a

phendHEas RENAL &ATETRIR, GHbuEsUPRHAE e o, sustituted
ester group, an amide group and a nitro group. Ara

and AFPhityiene SHRRr AT unsitbsigogad or SUbStltUted
Representatlve exa Ies of nonovalent aro- 5 mati

gr oupyY A IﬁﬁetgepﬂéﬁypdgpéuﬁheaprﬁﬁﬁﬁFh}Pven‘

g:gﬂﬁsslq%h;"xﬁ{‘ee%n%ﬁcgﬁg@% (SPREEA gen Be wsed in-
dividually or in combination. Representative examples
of aromatic dihydroxy compounds include bisphenol A.
The diaryl carbonate used in the present invention is

represented by the following formula (4):

[0030]

|| (4)
Ar3-0Co-Ar4

[0031]

wherein each of Ar’ and Ar4 independently

represents a monovalent aromatic group.

In each of Ar° and Ar4, which independently repre-

sents a monovalent carbocyclic or heterocyclic aromatic

group, at least one hydrogen atom may be replaced by a
substituent which does not adversely affect the reac-
tion, such as a substituent selected from the group
consisting of a halogen atom, an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 car-

bon atoms, a phenyl group, a phenoxy group, a vinyl
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above-nenti oned substituent or substituents. Preferred
exanpl es of nonoval ent aromatic groups Ara and Ar4 10

i ncl ude those which are respectively represented by

the following forrmulae (5): [0033] CH3 CH3 -i -CH3

15 CH3 (5) CH(c) H3 and (c)__ CH2 t CH3 CH3 CH3 CH3

20 [0034] Representative exanpl esl of diaryl carbonates

i ncl ude an unsubstituted or substituted diphenyl

car bonat e conmpound represented by the follow ng

f or MAEPYS) ;& X¥J WD IBIORR, N Pster (ROIP q dn |amide ggroup
~0CO ~( )> (6) [0036] ~~~L// 5 wherein each of R9

and RIGL jadedarelegndyp r eprres amds Ax hatteogbe stoe ocandiffer-
al kyl q!oup having 1 to 10 carbon atons, an al koxy

gr oug

[0032] Representative examples of monovalent aro-
matic groups Ar3 and Ar® include a phenyl group, a
naphthyl grcup, a biphenyl group and a pyridyl group.
These groups may or may not be substituted with the
above-mentioned substituent or substituents. Preferred
examples of monovalent aromatic groups Ar3 and ar?
include those which are respectively represented by the

following formulae (5):

[0033]
N A $H3
0 T BT
CH;
(5)
CH; CH; H;
Za ) | T
N | and _Q\_//—CI - CHZ—'(I: —CH;,
CH3 CH3 CH3
[0034] Representative examples of diaryl

carbonates include an unsubstituted or substituted
diphenyl carbonate compound represented by the

following formula (6):

[0035]



10

15

20

25

having 1 to 10 carbon atons, a cycloal kyl group
having 5 to 10 ring-form ng carbon at 10 ons or a
phenyl group; each of p and g inde- pendently
represents an integer of froml to 5, with the
proviso that when p is an inte- ger of 2 or nore, the
RO's are the sane or different,22and when q is an
integer of 2 or 15 nore, the R10's are the sanme or
different. [0037] O these diaryl carbonates,
preferred are djaryl carbong es having nnetrica
configuration, 51??8 as (uns?bst i tuted @%henyl
carbonate and a di- % bon ubstituted wigh
a |l ower al kyl group, car bonat e and
di -tert-butyl phenyl car on- ate EspeC|aIIy preferred
i s di phenyl carbonate, which is the diaryl carbonate
havin@):ﬁé sinpl est structure. These diaryl
carbonates can be used i ndigvi dual Iy or in

conbi nat i gherEs ] 0?@8}?] ofhR ré‘tﬁdol?(l éndeﬁe@ﬁﬁrl@llﬁg

rati o) in which 23 omati c dlhydrox npound
and the dl%ﬂﬁesce&tﬁbr? ﬁ%ﬂ% \F)é#wo]d M ng
on the ty of t ronatlc di_hydr oxy conpound and
di ary| % ke AoAT *1{%; POy AR (P
condltlon such A poI nerl ation te r at

The di aryl%acar na?ceCJ |1% cg-’\e Staldysed i canoaalﬁ%'?nt
of frow‘oéiéﬂﬁzﬁé%fﬂg’s to 10 ring-forming carbon at-

oms or a phenyl group; each of p and g inde-

pendently represents an integer of from 1 to

5, with the proviso that when p is an inte-

ger ¢of 2 or more, the Rg's are the same or

different, and when q is an integer of 2 or

more, the Rlo’s are the same or different.
[0037] Of these diaryl carbonates, preferred are
diaryl carbonates having a symmetrical configuration,
such as (unsubstituted) diphenyl carbonate and a di-
phenyl carbonate substituted with a lower alkyl group,
e.g., ditolyl carbonate and di-tert-butylphenyl carbon-
ate. Especially preferred is diphenyl carbonate, which
is the diaryl carbonate having the simplest structure.
These diaryl carbonates can be used individually or in
combination.

[0038] The ratio (i.e., a charging ratio} in which
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preferably fromO0.95 to 2.0 nol, nore preferably from
0.98 to 1.5 nol, per nol of the aromatic di hydroxy

com pound. 10 [0039] In the present invention, an
aromati c di hy- droxy conpound and a diaryl carbonate

are subjected to nelt polycondensation to thereby
produce an aromatic pol ycarbon&3. The nunber average
nol ecul ar wei ght of the aromatic pol ycarbonate

obt ai ned according to the 15 nethod of the present

i nveritiso @ Homagdte diiiyaream®mpenng ¢ dlgoeliaryl carbon-
preferably fromb5,000 to 30,000. The nelt

pol y&Sdéidatissi |“?Ygé’i?é?Yaldr%Pe}'5@r1ﬂ¥9r Y tde $ynafperfa-the
ture of from50 to 350 C, preferabl fron1150 to 290

C. A?rﬂq@tfléacﬂ%kﬁ’r?rﬁ’r’%é'éﬂ?ow %ﬁ%ﬁﬁpo%e em-

dr oxy conpound I S roduced. By r enovj.n I o-
et | E L e A it cro&éa £ iy as 2

th t t b d f
et h&tP 'e?rﬁéa%e%eé?‘tf? wa%famrc?ﬁse bRy ?gar%opa%e is

l o thod in which
o5 adirubasty ottt “thath Sy tofi’%iﬁ%s E‘?.?t‘r’ St moL.
925, BB Gt RELTI%0 0 GAEDOR DO IE IAHY £rom

alo carbon S |ntro&Uce so as

r enove ¢ roduc qgg1 Y, -
in sﬁkh a%fgﬁhfﬁggﬁéngﬂaln by t %ﬁ%&%ﬁéé§Q£L y con

nethggﬁi .mhlch the 5 reaction is carried out under
reduced pressure. A

[0039] In the present invention, an aromatic dihy-
droxy compound and a diaryl carbonate are subjected to
melt polycondensation to thereby produce an aromatic
polycarbonate. The number average molecular weight of
the aromatic polycarbonate obtained according to the
method of the present invention is generally from 5,000
to 100,000, preferably from 5,000 to 30,000. The melt
polycondensation is generally performed at a tempera-
ture of from 50 to 350 °C, preferably from 150 to

290 °C. As the reaction proceeds, an aromatic monohy-
droxy compound is by-produced. By removing the aro-
matic monohydroxy compound from the reaction system,
the reaction rate can be increased. Therefore, in the
method of the present invention, it is preferable to
employ a method in which an inert gas which doeg not

adversely affect the reaction, such as nitrogen gas,
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sui tabl e reaction pressure is selected dependi ng on

the nol ecul ar weight of the aromatic pol ycarbonate in

the reaction system For exanple, at an initial stage

of the polynerization, it is preferred that the

reaction 10 pressure is in the range of from 10 mmtHg

to atnospheric pressure. On the2dther hand, at a late

stage of the polynerization, it is preferred that the
reaction pres- sure is 20 nmmHg or |less, nore
advard e st s, loehimy oS, | @zeborst 41 pxide egas or a lower
advant ageously 2 mmHg or |ess. 15 [0040] The nethod of

t he pgr¥derfarbrierdddn EhpleysoducedniP nas i bd Bemave the by-
pl ural of reactors which are con- nected throu

pi pell?lﬁax W rI ST Bh MGRCIMEORY pemPouR@ R afi§ g]éna form
bet ween the arongtic di hydroxy conpound and the

di ar y#® c%ﬁttf?ﬁ“ﬂatf%dc% e ?%gn%ﬁ Ph dAreHoP ik sehich the

manner or a, conti nuous manneg Further, in the

prese%%a?mt%%ncalflﬁﬂee 4t P s %%%@&F?%%ﬁ%n

b I hout
dosi rod er%@rr%%ﬁﬁﬁﬁ%giﬂ o Rl e BT ing Ton the
presqt%:fe la?rc etal OE ot'[het he mat[.JDSe c?fgf%alfctﬁcgggte in the

25 the po yHer i ‘zat on rate. tesh
cat aly, S ary tati a
| ong as tﬁwe ca% yst F:%gf c%?ﬁw E}i;él onécl IaIH ulgle&ﬁl%nl fifgge of

gIrLall n’gg s#iajlf (rié eartﬁ%fij %geg%égrﬁr%%tlon

|'tt“§¥B§Bﬁ¥é”%ékﬁn the range of from 10 mmHg to atmospheric
pressure. On the other hand, at a late stage of the
polymerization, it is preferred that the reaction pres-
sure is 20 mmHg or less, more advantageously 10 mmHg or
less, still more advantageously 2 mmHg or less.
[0040] The method of the present invention employs
a combination of a plurality of reactors which are con-
nected through a pipeline comprising one or more pipes.
The reaction between the arcmatic dihydroxy compound
and the diaryl carbonate can be performed in a batch-
wise manner or in a continuous manner. Further, in the
present invention, the melt polycondensation reaction
can be performed without using a catalyst. However, if
desired, the reaction can also be performed in the
presence of a catalyst for the purpose of increasing

the polymerization rate. With respect to the catalyst,
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5 sodi um hydroxi de, potassi um hydroxi de and cal ci um

hy- droxide; alkali netal salts, alkaline earth neta
salts and quaternary anmonium salts of boron hydride
and of al um num hydride, such as |ithium alum num

hydri de, sodi um borohydride and tetranethyl anmoni um
borohydride; 10 hydrides of an &%ali metal and of an

al kaline earth netal, such as lithium hydride, sodium
hydri de and cal - cium hydride; al koxi des of an al kal

net altRERe off & RANETHe e takion afidieng as taumata-
met hoxi de,. sodi um et hoxi de and. cal ci_ um net hoxi de;

aryl d¥ifed ey entidana iy wsted dhd-he ant al B¥pmpdes of
earth nmetal, such as_lithium phenoxide, saqdium

phen&d deY Sty idSiiisn dhpageides i AR @lkaemstplaand of
t I ) d O Ar - wh in Ar,
P ST KA o R Lo B A o IO Aty L s PRy e
t al d _of [.kal i t.h t 20 h ,
Tt s ey R B el iy b i B hy-
zi-nc ace- tate

zinc c&%'m%é”d Sa’l SaL'_II.Cih maeq: a.Z.I.i nscl?nlg:xssi, ’dg éﬁ;\lalgleo oei,a%ﬁ]th Mt??gl.fj salts

zi nc phénoxi‘de; "boron cofpo

bori %rﬁCi atie(}q{alwb%?lgn?)téﬁun{ ré.a@shyqlof %%{Igogneggréxriicpema}ﬂd of

borate, tTipheny amioni um bor a
DT SRR 8 1 UL, T MR e

for i ilul) R ar i PRPHNGUAILHRAI AR i um b dride;
represenlt ed by Fﬁﬁe Formil a: (R RZRS% PB (lFle”lmRZF?Scheﬁl'iy rroe

wher givarRBe Rbr B aNGkH4 ¥R AS 481 of an alkaline earth

metal, such as lithium hydride, sodium hydride and cal-
cium hydride; alkoxides of an alkali metal and of an
alkaline earth metal, such as lithium methoxide, sodium
ethoxide and calcium methoxide; aryloxides of an alkali
metal and of an alkaline earth metal, such as lithium
phenoxide, sodium phenoxide, magnesium phenoxide,
LiO-Ar-0OLi wherein Ar represents an aryl group, and
NaQ-Ar-0ONa wherein Ar is as defined above; organic acid
salts of an alkali metal and of an alkaline earth metal,
such as lithium acetate, calcium acetate and sodium
benzoate; zinc compounds, such as zinc oxide, zinc ace-
tate and zinc phenoxide; boron compounds, such as boron
oxide, boric acid, sodium borate, trimethyl borate,
tributyl borate, triphenyl borate, ammonium borates

represented by the formula: (R'R°R’R*)NB(R'R’R’R*) wherein
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fined for formula (1) above; silicon conmpounds, such

as 5 silicon oxide, sodiumsilicate,

tetraal kylsilicon, tetraarylsilicon and

di phenyl - et hyl - et hoxysi | i con; ger- mani um conpounds,

such as germani um oxi de, germanium tetrachloride,

ger mani um et hoxi de and ger mani unZ¢henox- ide; tin

compounds, such as tin oxide, dialkyltin oxide, 10

dial kyltin carboxylate, tin acetate, tin compounds

hav- ¥ngRan Bf%ﬁ%%fbréﬁﬁ s gefliped dosufarewded (1o above,

tin (e.g., ethyltin tributoxide), and organotin

conp i sSPhOSRRN BYRPRIFRIES S sTRPreseneed Bk e fewpula:

aceta | egd _carbonate, basic | ead carbonate, and

al kofogiEeéR%?i‘dP r(ﬁgﬁ%qﬁgki%%r%%nl%gd P%rf 8?9%%@%@;% as de-

oni um conpounds, such as _a quaternary ammonium salt,
¥ﬂ$§;€b$

a qu oSSR ubt) BPPVends bl HERR eFolpgunds, ‘such as

arsonium salt; antinon

, ds, h i
i A LI PHETG e, Brb At s S teapantel T i,
e RS AP A A RS R el e PGB scon; ger-
ti't anjum gl gy andal kodes, and aryl i dessof Siteeniun

ni un and zi fconi um conpoun as zirconi ace-
i A e S AR A e g ym phenox-
cetylacetone. _

o A e VoA L ag) AkDLein orice.
generdd Tt 105840, daar te By kil e, P Ef &E&R Yunds hav-
ing an alkoxy group or aryloxy group bonded to tin

(e.g., ethyltin tributoxide), and organotin compounds;
lead compounds, such as lead oxide, lead acetate, lead
carbonate, basic lead carbonate, and alkoxides and ary-
loxides of lead or organolead; onium compounds, such as

a quaternary ammonium salt, a quaternary phosphonium
salt and a quaternary arsonium salt; antimony compounds,
such as antimony oxide and antimony acetate; manganese
compounds, such as manganese acetate, manganese carbon-
ate and manganese borate; titanium compounds, such as
titanium oxide, and alkoxides and arylcoxides of tita-
nium; and zirconium compounds, such as zirconium ace-
tate, zirconium oxide, alkoxides and aryloxides of zir-

conium, and zirconium acetylacetone.

[0041] These catalysts can be used individually or
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from10-7 to 10-1 part by weight, relative to 100

parts by weight of the aromatic di hydroxy conpound. 5
[0042] In the nethod of the present invention, the
production of an aromatic pol ycarbonate is

continuously perforned in a closed, reactor-pipeline
system whi ch conprises a plural2fy of reactors
including at least two reactors connected in series,
and at least one fil 10 ter secured in the pipe or '
pi pesiBfCoPeinabionr - Ppanmmis sk dihe [@048]yeth ugrd is

present invention, there is no par- ticular limtation

with Jpertly of ¥pB 1@acterd B8TFoRy wgighkeybPipéerably
enpl oyabl e far produci ng an aronmatic poly 15

car bon2?®. L Exahpl &8 ofPardadYoreLighdl-.ude lat i¥§ tt& ildP parts
type reactor vessel; a wped filmtype reactor; a cen-
trifJaIver gy ¢ I?F%V%B%‘F%H%nd%}%&?’éﬁc?%‘wo‘éngur -

ot ow O Eont af Ty METHThE T dath grecapne fhvdhion, cne
havi et obian' Siatasid e fleadondi 17 <6 inuousty
ream%&%]{)@?ﬁé@%@ A PEr 51 LOL At .egegclzi?(%)g—;?ﬂéeg{nl © g%%%]ewhich

wWre in asso- ciation w erftor

| at [ f .
P AT TS | BHEA NS o rdSAC00E M AEBEUREE 1east
| nventy®nre & d-& eé&%?écﬁ@dt%?a%@%féé al 528 a@;lné £ one fil-

reactors, there 1s no partic Imtation,
ter secured in the pipe or pipes of the reactor-

pipeline system.

[0043] In the present invention, there is no par-
ticular limitation with respect to the reactors so long
as they are employable for producing an aromatic poly-
carbonate. Examples of reactors include an agitation
type reactor vessel; a wiped film type reactor; a cen-
trifugal wiped film evaporation type reactor; a sur-
face-renewal type twin-crew kneading reactor; a twin-
screw horizontal agitation type reactor; a wall-wetting
fall rector; a free-fall polymerizer having a perfo-
rated plate; a wire-wetting fall reactor having a per-
forated plate and at least one wire provided in asso-
ciation with the perforated plate. These various types
of reactors can be used individually or in combination.

In the present invention, with respect to the material
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any material which is generally used in reactors for

use in the production of an aromatic pol ycarbonat e,

can be used. It is preferred that at |east the

liquid- contacting portion of a reactor is conprised

of a mate- rial which has an iron content of 20 % or

nmore. Fur- ther, fromthe viewo?ft of processability,

it is espe- cially preferred to use stainless steel.

[ 00441 Exanples of stainless steels include those 10

whi cHPlarehelesed ¢ ks i nthexe eh? @ kderir Bl et bar (Hihdbdbkon, and
of Stainless Steel)", 5th edition, pp. 13 to 21 (pub-

| i shedPHynafr 7 KN KOs 1 LY Luged Dapaeactenat for
is, stain]ess steels whjch generally contain 10 to 30

by méf%%tl%ftr&%rwq}h?r(%‘?%.?f Rl t RAHAMA T +C SR} viFrgkonate, can

st eel ferritic st.ainl ess steel, austenitic stainless,

st e_elﬁedrﬂus? rritth &_sa@ﬁegmqrie@ %tn!%ssleﬁsgelt)he. lgpp1id-
Susp (PR SR BRI | SEUEeC SsaibI SR Of a mate-

SUSQ5,, _ -SUS43 SUSA03, . SUS410, . SUS431, 40C d 2
glg]:a]ﬁ w%llc% ha 1e osn S?%%tr%n S% l%é%?l?lﬁemg:?e. q:‘ur—

all

SUS6 OWEVET , 8T &
pres i i e .limte h nti oned _
HHex, RN | O AN Tk Shded 0056 [EPL1 00fs espe

above. ove-

- . f 4, 4 6 and
'S preraf By ned {0 Use FUSA0L %%@fpen%sy 5 an

SUS316L. Furt her, stainless _ _ subjected to
surfagg#h treat @?d&ﬁn%%‘éc%fa%t%%%'e‘é%t 1@Re18C1i 1 ude those

washi ng or buffing.
which are described in “Sutenresukou Binran (Handbook

of Stainless Steel)”, 5th edition, pp. 13 to 21 (pub-
lished by THE NIKKAN KOGYO SHIMBUN, LTD., Japan}, that
is, stainless steels which generally contain 10 to 30 %
by weight of chromium (e.g., martensitic stainless
steel, ferritic stainless steel, austenitic stainless
steel and ferritic-austenitic stainless steel). Spe-
cific examples of stainless steels include SUS201,
5US202, SUS304, SUS304L, SUS316, SUS31elL, 8US347,
SUS405, SUS430, 8SUS403, SUS410, SUS431, SUS440C and
SUS630; however, stainless steels usable in the present
invention are not limited to those mentioned above.
Among the above-mentioned stainless steels, it is pre-
ferred toc use 8SUS304, SUS304L, SUS316 and SUS3161L.

Further, stainless steel may be subjected to surface

treatment, such as passivation, acid washing or buffing.
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[0045] In the nethod of the present invention, an

aromati ¢ di hydroxy conpound is reacted with a diaryl
carbonate in a closed, reactor-pipeline system

conpris- ing a plurality of reactors which are
liquid-tightly 5 connected through a pipeline toward

an outlet for a final aromatic %%l ycarbonate product,

the pipeline com prising one or nore pipes, wherein

the plurality of reactors include at |east two
react t% Honnect && ithe getihed, odnghst pPregentodaviention, an
secured in the pipe or 10 pipes_of the . .

r eac AR P i He&d=18m CAPIWE presegrctedeih o, diaryl
the term "cl osed, reactor-pipeline systenf/ neans a

r eactHERATANSG N YA &figh WRadtr pipel iy prstem compris-

reactors areliéﬁﬂd-ti htly connected through a pipe-
i ne et Pl utietod dredr tenma Wik B bt 1y

15 at , t that the |i i d-tight

p L O S NIEOL AL e

o0 1L i TS VAN S 260 O] SR con-
b N ' - i [ { (I t. .t

whoVS PG ST RS MR G e

of thed, sori%cq_q{He[ag]:ecié&t thes rxeﬁaaﬁctr?ifegcpo%ﬂé&ed in

system may be connec i'n series.

r eaCts%rfi@so,elaid}? =Y St t &hd %%.tae;: aﬁtedlﬁae% {1 he pipe or

reactors are connected I n series, east two

s Y 8, SONRRCHEb AL DOLA L Mo LR prpnent

tWo reA&drHi®n, the term “closed, reactor-pipeline system”
means a reactor-pipeline system in which a plurality of
reactors are liquid-tightly connected through a pipe-
line toward an outlet for a final aromatic polycarbon-
ate product, except that the liquid-tight connection
does not cover necessary openings, such as an inlet for
raw materials, vents and an outlet for a final aromatic
polycarbonate product. In the above-mentioned reactor-
pipeline system, at least two reactors are connected in
series. If desired, all of the reactors contained in
the reactor-pipeline system may be connected in series.
In the reactor-pipeline system, as long as at least two
reactors are connected in series, at least two reactors

may be connected in parallel. For example, when the

reactor-pipeline system contains at least two reactors
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30 which are connected in parallel, it is possible to

per- forman operation in which an initial

transesterifica- tion reaction of an aromatic

di hydroxy compound with a diaryl carbonate is

performed in the reactors which are 5 connected in
paral l el, wherein the reactors cthnected in paralle

are alternately operated in a batchwi se manner. Wth
respect. to the filte(éég secured in the pipe or pipes

of t M IFRAKS - PR sistranaldeh alt plaurkessipls to per-
filters are used, all of the reactors in 10 the system

may iﬁﬂﬁ‘ﬂ/iadhaﬂﬂ%?f%?a\%’l AT iieh st - i £rgngRStRrafica-
positioon upstream of_ each reactor. Alterna- tively

not dtiCTbf SRR YA Qlorad |3F I ) TR FREXY rfefipound with a
vidug*lﬁ}g?ve fiIteﬁ6$%§¥%§%ﬁ%2%§g£gﬁgaat a $£%f$ﬁghh are
upst Nakfe . r I?ﬁﬁﬁé ,

15 i f d th fil [ d

pos GBNEHAL 1 LARIEE e THTTTIR | OIF Ofe 24 O bifipected
Dol Ve8! e 0 0 A SIS, SELAE Sl e

2 PO Wisch aBLes Lhe bkl (hatlen i ALy che

m xture aro droxy “coipound

G o nae (0 O UGS e o

Feeopion Bny St pas LadE, PR fagors an

cl 09@iHg Rfstiend mldyerindiv UL IR have a filter secured in a
pipe at a position upstream of each reactor. Alterna-
tively, not all of the reactors in the system may indi-
vidually have a filter secured in a pipe at a position
upstream of each reactor. In the present invention, it
is preferred that the filter is secured at a position
which enables the filtration of an aromatic polycarbon-
ate having a number average molecular weight of not
more than 2,000, more advantageously at a position
which enables the filtration of a molten mixture of an
aromatic dihydroxy compound and a diaryl carbonate. In
the continuous production of an aromatic polycarbonate,
it is preferred that the reactor-pipeline system con-
tains a plurality of filters which are connected in

parallel in case of clogging of a filter. In such re-

actor-pipeline system, when the clogging of one filter
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25 actor-pipeline system when the clogging of one

filter 31 occurs, the clogged filter can be easily
switched to a newclean filter wi thout discontinuing

the continuous production operation of the

reactor-pi peline system \Wen the clogging of the

filter is unlikely to occur, a 53%ingle filter is
satisfactory. In the case of the use of a single

filter, the filter is washed at the time when the

oper RFOH DI e PEREISN- bl peerneanyke epmrpily switched to a
di scontinued for performng, e.g., a periodical .
inspé%ewt¢%%a%ff%ﬁ%e%y%%%%@utu¢%ﬁ%@?tvh%hnﬁntﬁﬁu@@@?lnuous
new fil 10 ter is put to use, the unused, new filter

may DRFREHetrn pelperatien | of skher etp T RO rieipe pil®r system.

pi pes_of the reac- tor-pipeline system [0046]_In the

pr esefeR niv2ne § ?ﬁg+?gi£fp?%?ef}% Tihgtuphtkely to occur, a
takingrout of,f1he filter to_the outside qf the 15
oo b Dot heFs At (FF LSRR Fofted T Tisciian Ghahe use
predeterm ned point.in ti during the period of from.

a pd%ﬁtai$39$ﬁ% g%%%ﬁ%’tﬂ%ergﬁ%?$5nlf63%5%%$n?tiEhe time

Ui e Al alnd NG Leacl Lon « Foro exagml e, e fLLLeL €ot, 1

be en ou out ST de of ere r-pipe

syst e&ﬂ@@oﬁgiﬁ?&% o%/%]% ﬁe%ﬂ)i‘rﬂ/\ﬁ ,go#).o% nts !ﬁ?%%grﬁiacééfeinspec-

point In tine a oggl n he Fi

AU e A or RS B! Kl Sy L P i1

limtedf {6ut to use, the unused, new filter may be washed
before it is secured in the pipe or pipes of the reac-
tor-pipeline system.
[00456] In the present invention, it is preferred
that the taking-out of the filter to the outside of the
reactor-pipeline system is performed at least at one
predetermined point in time during the period of from a
point in time before the reaction to a point in time
after the reaction. For example, the filter can be
taken ocut to the outside of the reactor-pipeline system
at any of the following points in time: the point in
time at which clogging of the filter has caused the
pressure exerted on the filter or pipeline to reach a
level close to the pressure resistance limit of the
filter or pipeline; the point in time at which clogging

of the filter has either caused a marked increase in
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filter or pipeline; the point in time at which

clogging 25 of the filter has either caused a narked
increase in 32 the variation of the term nal hydroxyl

group ratio of the aromatic pol ycarbonate produced or
caused necessity of |lowering the production rate of

the reactor-pipeline system am@Rthe point in tinme at

which the filtration 5 ability has becone |lowered to

cause discoloration of the aromatic pol ycarbonate

pr odudtsl . vamhieatclaygphotlod terreindl thydrexybegoows i rateie of
using pressure sensors re- spectively provided at

posi thlshsanqma tiea makcacenatse rezpduted et f¢aused necessity
Wien the reactor-pipeline systemcontains a plu-

ral i t3f ofowgying £he HErequeteran gt 9 dkleh TRACEY: thpeline
outside of the reactor either sjnultaneously or a-

r at el SYST04 ARG PR P Pridselit §F Rt dﬁucflhet%sﬁﬂﬁfgratlon
of 15 the filter is performed in the outS|de of the

r eactdttl Jdﬂbé}"‘}%é:’%‘i%“{? n]rW?IF?‘ihté’s‘i?e‘ﬁﬁl ’f?gtlon of
agents used i.n the specific order i fi aII

the TS RECLS ) R T Bt % [RFogaing of

filt shed with the belo nentloned mashin

agent 197 (97 R | REE DTG PR P TSH HudtTReors re-
sol utd é;Ctlve PG, LLIPOUNd; - AN Aromptic monohydroxy,

conpo
stream of the filter.

When the reactor-pipeline system contains a plu-
rality of filters, the filters can be taken out to the
outside of the reactor either simultaneously or sepa-
rately.

[0047] In the present invention, the washing of
the filter is performed in the outside of the reactor-
pipeline system with the specific washing agents used
in the specific order. Specifically, in the outside of
the reactor-pipeline system, the filter is washed with
the below-mentioned washing agents used in the follow-
ing order:

an agueous solution of a basic compound,

an aromatic meonchydroxy compound, and

a molten mixture of an aromatic dihydroxy compound

and a diaryl carbonate, the molten mixture containing a

basic compound in an amount of from 1 to 10,000 ppb.
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a nolten m xture of an aromatic di hydroxy conpound

and a diaryl carbonate, the nolten m xture contai ning

a 25 basic conpound in an amount of from1l to 10, 000
ppb. 33 Exanples of the types of filters used in the
present invention include a depth type filter which
renoves inpurities by capturingolid matter, such as
particles, 1in the pores of the filter; and a screen
type filter 5 which captures solid mat t er by sifting

at tHxawmlecet dthe Hadds tof L Rgmrsamed ive ampresent
of screen type filters include a wire nesh and a

f | uorigeEsitii Gre nigrdliide 14 |damth THeos dricdie® yyel gh |removes
has di sadvant ageously short |ife_because only its

sur f ad®YLt tiqs QAPtIAR I U afeeld THE e or SUGH qihepartl‘:les
present invention, the depth type filters, such as

si nt efbd e RGeS 2 e HiLtaT i Anf & SHide f*frlw'l?t’.eerfllter

her BHELAR BERARSD A RIS PR T AT (41t surface
t % nd fl,

i1t Gt idifo Tof! Sk nECESBPRER Y p PERBPIES O[Efoﬁfg]eefln type

gg?gréllg:r?%sglrj;r}c %Vénmﬁof }Clelssgr I%ltgll usedtalclfcgrlrﬁafgﬁln ‘Membrane

Fgef ¥ingdf hakyLhe LLLEK @S,’g%” f%‘i%gégga?és\/@tlégdvﬁ%ggeously

nor € ‘advant ag eousl m Of

specluifia {114 ol 16 1 he T el ion plca miben

mxture o an aromati c r oxy COﬁ'pOUﬂ
area. Therefore, in the present inventlon, the depth

type filters, such as a sintered filter, a leaf filter
and a candle filter, are preferred. As a material used
for the filter, there can be menticned a material hav-
ing an iron content of 20 % or more and a flucroresin,
but a filter made of stainless steel is preferred.
[0048] In general, a filter having a filtration
accuracy {(i.e., pore diameter) of 20 um or less is used,
but it is preferred that the filtration accuracy is 10
um or less, more advantageously 5 um or less. With re-
spect to a filter used for the filtration of a molten
mixture of an aromatic dihydroxy compound and a diaryl
carbonate, since this mixture has a low viscosity,
there can be used a filter having high filtration accu-
racy. In general, there is used a filter having a fil-

tration accuracy of 5 um or less, preferably 1 um or
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carbonate, since this mxture has a | ow viscosity,

there can be used a filter having high filtration

accu- racy. In general, there is used a filter having
afil 25 tration accuracy of 5 pmor |ess, preferably

1 mor 34 Iless, nore preferably 0.5 pmor |ess, nost
preferably 0.2 gmor less. Furt¥er, a plurality of
filters having different filtration accuracies may be
connected in series to thereby prolong the life of

t he fig3%r $nom: Mrgferablio Qo tiewarlessy teestorpygferably
respect to the lower |imt of the filtration accurac

(por & o 41 Lo - { FaTHieTor auBduralghoyer, fdtemse having
prac&gfﬁ! use SE the filter, it Jis pref%ﬁ%ed t hat the
filtrat] %F%%raecc&ﬂra?@t%?)m% {CPURCEFAN D
0.1 gm_.10 [,004 ex natjon is n

s p B 1% Yhe MR aéﬁeceﬂi SR Srdas e
treatpgent of the filter,in 1he. thod of

h
vertine Hh PR U T o Jaorbavg%tcﬁc% %%S“to the
an arlocﬂ,?et% Clqulnco OE‘VQ{ }%11?}91{?%9 cﬂg aa@cguaa { JOre ¢ diameter)

m xt ure an aromatic roxy compo

di ar Yl GADANGL G- L1 dTO! Ll DX Uit Gl %ragggc%l use of

basi c conpoun in an amount of — from 1106

Erg?go of t %eenggggentsolé}]{/b:fntl on, ﬁ%@ﬁ% %rﬁorﬁ Nfecu-

ticulare.} i Pd.a '&%n@écéﬂ”%@%éﬁ‘%é@é'éhé&?@%ﬂﬂn! S
[0049] Next, an explanation is given with respect
to the washing agents used for the washing treatment of
the filter in the method of the present invention: an
aqueous solution of a basic compound, an aromatic mono-
hydroxy compound and a molten mixture of an aromatic
dihydroxy compound and a diaryl carbonate, the molten
mixture containing a basic compound in an amount of
from 1 to 10,000 ppb.
[0050] With respect to the basic compound used in
the method of the present invention, there is no par-
ticular limitation as long as the basic compound is
weakly basic when it is in the form of an agqueous solu-
tion. Generally, when heated together with an aromatic
polycarbonate, a basic compound causes discoloration of

the aromatic polycarbonate or accelerates a rearrange-

ment reaction of the aromatic polycarbonate. Therefore,
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weakly basic when it is in the formof an aqueous

solu- tion. Cenerally, when heated together with an
aromatic pol ycarbonate, a basic compound causes

di scol oration of the aromatic pol ycarbonate or

accel erates a rearrange 25 nent reaction of the

aromati c pol ycarbonate. Therefor¥ 35 in the present
invention, it is preferred that the ba-.sic conpound

i's selected anong the above-nentioned ex- anpl es of
conpddhdhaseessnta orsmerdrativniempegferred Gthatcthe ba-
basi ¢ conmpounds, al kali_ netal conpounds, espe 5

ci al I8L¢C é%ﬂﬁmﬁlr@oprsoﬁ@ee%frﬁ:ﬂ ot | the ke oxi TR Biened ex-
preferred. Further, it_is preferred that the pH val ue

of afMRARSHRE sQﬂf%RQWSofu&% Fast PLORIURER T 0 ¢t HLYSE -
t he range of from7.5 to 10, nore advantageously from

8.0 tY Fush AP APt YL ST 1 FPRPPINYfe e SPE -
10 t val ue, of the_ agueous solution of a basic
com Cd&ﬁﬁaf Gfilél“brhmcg‘ & AN RRAAS Sh chgir g ide are

b f
e
hyd tl f. th t t .
o)t/)t ;?neaarg;ocf‘ﬁ Olfrlsg srcglac l%nneoe fg_éma o po (%/cr%r]o@ sfﬁ Ayt thin

t t t t

| n°s el e g o, S TEL B % %&ﬁi%%geé@% Jtron

tenmpay af Ui Alg W Jlfaelvg?%{mg@ggg@cga& N ofs the o < When

filter an ‘aqueous so utron o conpound
the pH value of the agqueous sclution of a basic com-

pound is 7.5 or more, the aguecus sclution of a basic
compound exhibits a satisfactory washing effect. When
the pH value is 10 or less, the terminal hydroxyl group
ratio of the aromatic polycarbonate obtained by the
reaction effected after the washing treatment of the
filter does not vary greatly.

[0051] In the present invention, with respect to
the temperature at which the washing treatment of the
filter with an aqueous solution of a basic compound is
performed, there is no particular limitation. However,
the washing treatment of the filter with an agueous
solution of a basic compound is generally performed at
a temperature of from 10 to 100 °C, preferably from 20
to 80 °C. Further, with respect to the length of time

necesgsary for the washing treatment of the filter with
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20 perforned, there is no particular [imtation.

However, the washing treatnent of the filter with an
aqueous solution of a basic conmpound is generally
performed at a tenperature of from 10 to 100 C,
preferably from20 to 80 C Further, with respect to

the length of time 25 necessary 3@r the washing

treatment of the filter with 36 an aqueous sol ution

of a basic conpound, there is no particular

| mi t3 i etRheseiutite ¢erytbrdic t¢omoowme escheyefbg no
the washing treatnent of the filter with _an aqueous

sol utRFF BFuk hakiel edreund Hoyvey@ser ey Ierigtdmof time
several mnutes to several hundred hours, prefera-_bly
f r omTRFIFFAK eI Be h‘@acﬁ%l,nﬁie‘b’é?@?m@n‘brpgh@? ypeltef with
t he basi c conpound, the tepperature and the_ |jke. The

pr esstit eac{}é%‘g% POHE R R hP tPest FerRMRPuRfiel § | JeneERly

1 AR ASENS UL, Y2055y OSSR 0 Moo
t [ . Jh hi t { t of t

PE SURPPIELL . BTESRILSS % 198009, LESHLRBING S I e

th ' ti b f b f .

e, PEESSL ISR D5 B LOHIER A1 e of, ke

15 Sefhé%%@ﬁ%%ﬂf@ P& UHE e Wiéﬁ%ﬁ’% %?%%rg&?%c%i%%e £il-

compound a sprayl ng or shower

an a%@p%tﬁ%tmﬁﬁ% % L Lorf OIPOUINGL & B¢ S@é@g@%@rmn be

showered onto the wever, it 1s pre
that dMe of reduced pressure, atmospheric pressure and su-

peratmospheric pressure. The washing treatment of the
filter with an aqueous solution of a basic compound in
the present invention may be performed by any of a
socaking method in which the filter is soaked in a ves-
sel containing an aqueous solution of a basic compound
and a spraying or showering method in which an agqueous
solution of a basic compound is sprayed or showered
onto the filter. However, it is preferred that the
washing treatment of the filter with an aqueous solu-
tion of a basic compound is performed by soaking the
filter in a vessel containing an aqueous solution of a
basic compound. In the case of the soaking method, the
washing treatment is performed once or more.

[0052] It is preferred that the filter is dried

after the washing treatment with an aqueocus golution of
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washing treatment of the filter with an aqueous solu

20 tion of a basic conpound is perforned by soaki ng

the filter in a vessel containing an aqueous sol ution

of a basic compound. In the case of the soaking

met hod, the washing treatnment is performed once or

nmore. [0052) It is preferred that7the filter is dried

25 after the washing treatnment with an aqueous

solution of 37 a basic conpound. Wth respect to the

met hatl Bari@rgempeind he Wijth eespaedr &9 $heo medhad fiogr dry-
limtation. Ex-_anples of nethods for drying include

ai r - ¥4 nighe heattewr ik esimrarrdveiceias hbimjf@tion. Ex-
and vacuum dryi ng 5 under reduced pressure. These

met hGHPIRY P TRRPIH- L T yLoF L 4de bt faries, heat
(0053] In the present invention, the term"aro- matic
N Corsh T o bk T8 e Cuah G ing
by the formul a; 5 OH, _whereinp Ar5 is.the sane. 10 as . .
A AmPSE Fedichd iRPaie. e Mttt A i used in-
Ar5i4E4er fose whi ch are represented by the

f or mul"ae %%5 %6%@€?1E% %%ﬁ?§b$referred i s phenol

havi n%)(%gr}e] S! nplI%Stth%t r;:)%%tsue%lec iIane h o%r egct%%t term “aro-

i nventi with respect “tot tem 15 pératur e at

e R R ad Ve ol g

no padd 4 aﬂylﬂﬂg tal it o HONEVEE, §HErY8SNAYS is the same
as Ar’ and Ar® as defined above. Specific examples of
Ar® include those which are represented by the formulae
(5) above. Especially preferred is phenol having the
simplest structure.

In the present inventiocn, with respect to the tem-
perature at which the washing treatment of the filter
with an aromatic monohydroxy compound is performed,
there is no particular limitation. However, the wash-
ing treatment of the filter with an aromatic monohy-
droxy compound is performed generally at a temperature
of from the melting point of the aromatic monohydroxy
compound + 10 °C to 300 °C, preferably at the melting
point of the aromatic monchydroxy compound + 10 °C to
200 °C. When phenol, which is preferred, is used, it
is preferred that the washing treatment of the filter

is performed at a temperature of from 50 to 200 °C.
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ing treatnent of the filter wwth an aromati ¢ nonohy-

droxy conpound is perfornmed generally at a tenperature

20 of fromthe nelting point of the aromatic

nonohydroxy conpound + 10 Cto 300 C, preferably at

the nelting point of the aromatic nonohydroxy

conpound + 10 Cto 200 C. Wien ¥henol, which is
preferred, is used, it is preferred that the washing
treatment of the fllter 25 is perforned at a

t enpef G of Wity estpeet 2o the Jengtf thlerting (recessary
respect to the Il ength of tine necessaéé‘ for the

washifRF thheatishing trratmenterofythe hl yexr wlh @n aro-

I R . MRS %ﬁ%ﬁ%”&%ﬁ%ﬁ%@émwwr

oot SR bRt e o

s A B P @ammw
he te

dr OX Yt qﬁr&r&a}fyh FHRPNH rlr’P riﬁsgu ?e anadl Ifont] hsee‘f?ﬁ%ﬂ minutes

pressure

?Lgﬂégg pressuLgnﬂﬁgﬁgggLerlc gﬂgssurgggpapsuperggnn%qo
pherll&)lﬂrses%g ndTrl’r%ohydr oXy Eag%goung!hé)f %&%tﬂét nohy-

wi th an ar‘omat’l € presen

15 | nuenty UbrBurRe, RHd @éﬁ%eﬁéédleé drfl & atﬂf}&é?e'rhe

manner Or in-a contlnuous nner. Wien a chw se
MNN§rddsure used in the washing treatment of the filter

with an aromatic monchydroxy compound can be any of
reduced pressure, atmospheric pressure and superatmos-
pheric pressure. The washing treatment of the filter
with an aromatic monohydroxy compound in the present
invention may be performed either in a batchwise manner
or in a continuous manner. When a batchwise manner is
employed, the washing treatment with an aromatic mono-
hydroxy compound is performed once or more.

[0054] In the present invention, after the washing
treatment with an aromatic monohydroxy compound, for
removing the used washing agent from the filter, the
filter is subjected to the washing treatment with a
molten mixture of an aromatic dihydroxy compound and a
diaryl carbonate. In the present invention, it is re-

guired that the above-mentioned molten mixture used in




enpl oyed, the washing treatnent with an aromati c nono-
hydr oxy conpound is performed once or nore. [0054] In

the present invention, after the washing 20 treatnent
with an aromati ¢ nonohydroxy conpound, for renoving

the used washing agent fromthe filter, the filter is
subj ected to the washing treatmsi® with a nolten

m xture of an aromatic di hydroxy conpound and a

di aryl carbonate. In the present invention, it is re

25 qlifffeasheing He et arantsinteHae mblRasi fisQpun egn an
in 39 the washing treatnent contains_a basic conpound

in aMARBuRt HrF omte P TP DEPHpbASAS RAFAS) gompound,
conmpaund, thos ,eerPijied in connection with the
aquedU¥oISFEMR G 15 2 h £ msBuit dhrk e afigpupFolu-
exampl.e of E§q$ above- nent i oned ﬁ?Iten 1 Xture as

washi g agent® 937ch UFEEROHS (A RS 4% of Ah&XPARLS of

mat er.i,al noners . for Cgﬁn%qﬁﬁm ng .an aromatic

pol yCArbSHATE MR- 1831% St Ahichd aTHiRgmagent
hydr o 4¢, e 10,000 pph. It |
p?/e;‘ gﬁcggl %a% nt“ﬁje% \l/\é/grg r?ﬁﬁcgtuf{?oznor%ath(r)reenﬁaww %‘P‘%hleal mérfomers

nol t i N f .
orocasd T SR 8 Al et o ER 180 S
C t XU : Filt

Chen T eeher GEn Fram e T er hrg g e (ol of

frﬁ; g'x'&r( di shargigtd QR at kenikSpepedted $84er @he ¥@shing
treatment with the molten mixture ig performed, for
example, by a process in which, at a temperature of
from 150 to 230 °C, the molten mixture is charged into
the filter and then discharged from the filter, and
this charging/discharging cperation ig repeated several
times.

[0055] In the production of an aromatic polycar-
bonate by melt polycondensation, it is conventionally
known to the skilled in the art that an aromatic poly-
carbonate suffers a discoloration as a result of con-
tacting with oxygen during the reaction. Therefore, it
is preferred to prevent oxygen from leaking into the
reactor-pipeline system during the washing treatments
and melt peolycondensation. In the present invention,

for obtaining an aromatic polycarbonate free of discol-

oration by a production method in which washing of the
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[00551 In the production of an aromatic polycar-
bonate by nelt pol ycondensation, it is conventionally
known to the skilled in the art that an aromatic pol y-
carbonate suffers a discoloration as a result of con
20 tacting with oxygen during the reaction. Therefore,
it is preferred to prevent oxyd®n from |l eaking into
the reactor-pipeline systemduring the washing
treattents ,and nelt po] ycondensation. In the present
LA mltichef

i nve IS0 P SFHHOH %n 3 Shedth 198y ddr Bh&tdective
free _of discol .25 oratlon b producti on nmethod in
whi cff WSSy tSE HFRAET - N sa'e%t@ar YaF Gn dnert gas

h f
7 CacEE-B, 56 1HE St B i u é%?ﬂ@gs SR e e
th hi t t
e %H%ve n%?g ongpt |n rea &Ebs &Wg-gompound

preferred P frat

used U 4 éﬁéheregﬂgﬁpmé#§nz a%%%%s%%%@ d%%u% uced pres-

pres- sure Ing t ydgen concentra

of the raNagfnQy a%kEIF#PéQ%F’ hge b%%h?é%%fﬁ%lon of the

aromati ¢~ pol ycarbonate e of di c oration

al s0.,&kke¢y ta'(g); pltto PLEVALL Ofasgeabﬁa%hsaghng bRELic

t he reactor pel i ne systemduring bet ween

the QriRhatel e oW sRNLAReGashi '1% also effec-
treatnments of the filter and the start of nel

pol ygarde &@abre@renﬁxmlgesl £3onl AQ3Gk rige ﬁertebelhew,reta%%or-

present invention wll
pipeline system durlng the time between the completion

of the above-mentioned washing treatments of the filter

and the start of melt polycondensation.

Examples

[0056] Hereinbelow, the present invention will be
described in more detail with reference to the follow-
ing Example and Comparative Examples, which should not
be construed as limiting the scope of the present in-
vention.

[0057] The number average molecular weight (here-
inafter, frequently abbreviated as “Mn”) of an aromatic
polycarbonate is measured by gel permeation chromatog-
raphy (GPC) (solvent: tetrahydrofuran), utilizing the
molecular weight conversion calibration curve obtained

with respect to the standard mono-disperse polystyrene
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described in nore detail with reference to the foll ow
i ng Exanpl e and Conparative Exanples, which should not
be construed as linmting the scope of the present in-
vention. 20 [0057] The nunber average nol ecul ar wei ght
(here- inafter, frequently abbreviated as "M") of an
aromati c polycarbonate is neas d by gel perneation
chromat og- raphy (GPC) (solvent: tetrahydrofuran),
utilizing the nDIecuI%{ weight .conversi.on calibration
% ¢

curve Sred™5H SRt et e idhin gryersion cali-
nono-di_sperse pol ystyrene 41 .S | e rein the

nol ec? u aarlovr\}eicg rtv‘%/ol er&Sw ec%ﬁa({-r%ﬁrr Zéqe\gﬁeoe&c{yelqgs formula:
represented by the followng formula: MPc =

0. 3591MPS1. 0388 5 wherein MPc represents the nol ecul ar

wei ght of thg, aromati | yeagbonat e and MPS

represents tﬁgcnnrgb% %?ﬁﬁeight of the standard

pol ysty- rene. 10 [0058] The phenol content of a
washi ng agent is neasured by liquid chromatography.

[ 0059] TheHealam o LAgALQRld ¢ ol YEALDPNAL &od Sght of

eval uated with respect to test specinens each having a

thickness t0fe 3:&nfEPid HAGEAIRNGE Naldn Mg LAEtARdbs
met hod (Conmmi ssion Intérnationale de |'Eclairage 1976
the molecular weight of the standard polysty-
rene.
[0058] The phenol content of a washing agent is
measured by liquid chromatography.
[0059] The color of the aromatic polycarbonate is
evaluated with respect to test specimens each having a
thickness of 3.2 cm, in accordance with the CIELAB
method {(Commission Internationale de 1’Eclairage 1976
Lab Diagram), and the yellowness of the test specimens
is expressed in terms of the b*-value.
[0060] The terminal hydroxyl group ratio {(mol%) of
the aromatic polycarbonate is measured by performing
'"H-NMR.
[0061]
Example 1

An aromatic polycarbonate was produced using a

process schematically shown in Fig. 1. Specifically,

in the reactor-pipeline system used herein, melt-mixing




Lab Diagranm), and the yell owness of the test specinens
is expressed in terns of the b*-value. [0060] The
term nal hydroxyl group ratio (nmol% of the aromatic
pol ycarbonate is nmeasured by performng 20 1H NWR
[0061] Exanple 1 An aromatic polycarbonate was
produced using a process schem#d cally shown in Fig.
1. Specifically, 25 in the reactor-pipeline system
used _herein, nelt-mxing 42 vessels 3a and 3h for

mel t Y§ 95T mat &calid e e NHRIEY JRETHEIE euF £Per-
oot S ST, % L0 LTS O NP e
BT 39t TR WBSTMRSl BAED AR ) 08 e
7P SRR 2o to 3 Eh 209 28k SRR sech

vess gfs ’rne\i%r-trrji lngta%léetﬁastei 1N &t_a%l %%Jtdo %lhy, m3arnldz fach' S Oq/lesrt ical

and reservoir I qui acti1'ng portion

Lher agfigot BRIt ple U3 yHOL ALLReS SUoelnd 00631

Filter 52 is co ( t WO Ilne filters to be used
al t erRAtipyRldY wikdC R 1aR8 thdilel Hindmdernf «28WSo816he melt-

stai nl'esS " steel and has an absolute filtration

acCcUumasynef vesZeld,( @R6H ildane algiltla®ri drs tiRUiRAlMad zer
vessels and reservoir 10, the liguid-contacting portion
thereof is made of SUS 316L stainless steel.

[0062] Filter 52 is comprised of two line filters
to be used alternatively. Each line filter is made of
SUS 316 stainless steel and has an absolute filtration
accuracy of 0.3 um (each line filter is manufactured
and sold by Fuji Filter MGF. Co., Ltd., Japan; size: 60
mm ¢ x 260 mm; filtration area: 0.12 m?®). The two line
filters alternatively used as filter 52 (hereinafter
referred to as a first filter and a second filter) are
secured in parallel in a pipe so that the two filters
can be mutually switched, thereby enabling alternate
use of them in the production of an aromatic pclycar-
bonate. Horizontal twin-screw agitation type polymer-
izer 35 is equipped with a biaxial agitating blade
wherein L/D = 6 and the rotation diameter is 140 mm.

In horizontal twin-screw agitation type polymerizer 35,
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15 and sold by Fuji Filter M&F. Co., Ltd., Japan;
size: 60 mm~ x 260 mm filtration area: 0.12 nR).
The two line filters alternatively used as filter 52
(hereinafter referred to as a first filter and a
second filter) are secured in parallel in a pipe so
that the two filters 20 can be r#tually switched,
thereby enabling alternate use of themin the

t)\rlmog%g&’ of, qan ar omatl C po'% 31bo(rgrfzilatdcizsa5 qmrsgfﬁjor%%;d

the P a' %éa“ﬂ r?'z;?yg RSSERy InBptyBRERer o2 is
| QU SO T B 1 iR S ashbtgly nds' S0 noles
o ool Sh%%%%ge S 18 S o Bty o

prOV| % orat pla e

ngg Fizer - hg\?tgg{valq e%f gJEat é%a\ﬁercfé’vﬁtth ngctf 1d1q§11d
cont %@ﬂt‘&%rﬁﬁf LRt 1S TBAe oy esﬁ %é%ﬁtét nlies 3.,21858 sreel .

st eel Fur wire-wetting f yneri zer

havi ngid HRY, - ik | nflsd wi )
made of SUS 3%6?&%%@2?6{3132{& wher eilgﬁI ggclﬂagﬁn@a per

W I e A4 RIS A ak@ disaipfideid iR and-dss 4\qemazorealdﬁ/ sus
hung fromthe center “of the corresponding hol e of

per f gnared tpliale 43 skl , W2RAMOI ek JORidled N8 has a
bottom of wire-wetting fall polynerizer 42 so that a

ol t &iapeltwelo Ml mneind dld vertically hung from the center
of the corresponding hole of perforated plate 43 to a
reservoir portion at the bottom of wire-wetting fall
polymerizer 42 so that a molten polymer will not fall
freely but fall along and in contact with the wires.
The wire-wetting fall distance is 8 m. In each of the
pipes 7a, 7b, 13, 15, 24, 33, 40 and 50 which connect
the melt-mixing vessels and polymerizers, the liquid-
contacting portion is made of SUS 316L stainless steel.
[0063] A molten monomer mixture was produced in
melt-mixing vessels 3a and 3b which were alternately
operated in a batchwise manner. The melt-mixing condi-
tions in each of melt-mixing vessels 3a and 3b were as
follows: the reaction temperature was 180 °C, the reac-

tion pressure was atmospheric pressure, and the flow

rate of nitrogen gas (oxygen concentration: 0.5 ppm)
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freely but fall along and in contact with the wres.

15 The wire-wetting fall distance is 8 m In each of

the pipes 7a, 7b, 13, 15, 24, 33, 40 and 50 which

connect the nelt-m xing vessels and pol ynerizers, the
l'iquid- contacting portion is made of SUS 316L

stainless steel. [00631 A mol t & nonomer ni xture was
produced in 20 nmelt-m xi ng vessels 3a and 3b which

wer e alternate%%? operated in a batchwise manner. The

mel t - aling#as washch okt l'tr--rri Xitggt, into
vesse%§t3a and 3b mer as folloqf regﬁiio

t enpéel %H‘EWW t3rf’e‘?eé%ec 5} menomexr
at nospheric pr and e te of nltro

gas (@?&dﬁ‘? 3‘ O‘E‘ ecglpi’selg’l *arbon-
seall Ilter r. First t-m.xin
vessditl; %C# eggaol%of S ad%%%n"%m R to
a bi spl Qﬁﬁ er; gn 29 oyder
(the no ra |owqf oﬁﬁpﬂaer%%/ Q'gq?bona O%‘r]t npéi}gélrgoﬁﬁe%%’l

A 1A {g%r ﬁ%& _
of the povﬁgrs ﬂgﬁeen |E%0P I Vi ugﬁcgeoseu \Miﬁedglte rh\}’é sub

:T"n{_'gsj’ectt%c? PG} Qimaacyn g eflé i \)‘H%uﬁ?rde%%ss:mg (un-

and |ntroduct|on ‘of nitrog

el t -qaxXigtg wfud)h@rP Nttt 1 HesSi’lrMBSh gas. Then,
performed 10 for five hours, thereby obtairlnga

nD'tQ@BﬂJﬂﬂ%fhg-BF36H§|dﬁhﬂéﬂﬂé(Hf(HhénﬂééﬂbInwgéﬂﬁérformed

5a was transferred fromnelt-m xing vessel 3a to

reserfpsd Ifikke tHyugh @by obtaining a molten mixture.
The entire portion of molten mixture 5a was transferred
from melt-mixing vessel 3a to reservoir 10 through pipe
7a. Molten mixture 5a to be fed to reservoir 10 has a
number average molecular weight (Mn) of 360. Subse-
quently, another molten mixture was produced by per-
forming substantially the same operation as mentioned
above by using melt-mixing vessel 3b, thereby obtaining
molten mixture S5b. Molten mixture 5b was transferred
to reservoir 10 before all molten polymer 11 contained
in reservoir 10 was transferred to the reactors posi-
tioned downstream. The above-described cycle of melt-
mixing and transfer was repeatedly performed by using
melt-mixing vessels 3a and 3b alternately in a batch-

wise manner. During the operation, the reservoir 10

was maintained at 180 °C under atmospheric pressure.
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7a. Molten m xture 5a to be fed to reservoir 10 has a
nunber average nol ecul ar wei ght (M) of 360. Subse 15
quently, another nolten m xture was produced by per-
form ng substantially the sane operation as nenti oned
above by using nelt-m xing vessel 3b, thereby
obtaining molten mxture 5b. M#%en mixture 5b was
transferred to reservoir 10 before all nolten pol ymer
nt ai 10 was transferred to the

ot TR G SR SR AR Rgori bt mol-
ot et By Y e T Sl B st ver-
oper AtG, AHET R JORe B 2B i (R Ted Bt o o
(oY Vb S 3 T A e union
Cont%&&f%ﬁﬂhéﬁﬁﬁﬁ?%ﬂ'Yg%;ddﬁt ver- tical agitation

type pol ynmerizer vessel at - a flow rate of 10 kg/hr

throq%%éw Iter S%n(EEFéE @%EF%E%lMQ%QEat§Oﬂapre pclymer-

mai ntai ned at 180 C. [0064 irst vertica

agi t 3tiedn i 109l Bfro WiBlcH e3¢ lenl bd1Re MMIIChad been
nol ten pol yner 11 had been transferréd fromreservoir

10, arReIfEHezAli M MRAGrdidN MAS o€ YH1viedUSAdion reac-
performed under pol ynerization 10 reacti on conditions

wher eiibrt ke s easidieidh PRI MR ndzy @ARthdi&ation

reaction pressure was 100 nmHg,
reaction conditions wherein the reaction temperature
was 235 °C and the reaction pressure was 100 mmHg,
thereby obtaining molten polymer 20. When the volume
of molten polymer 20 at the bottom of first vertical
agitation type polymerizer vessel 17 reached 20 liters,
part of molten polymer 20 was continuously fed to sec-
ond vertical agitation type polymerizer vessel 26 so
that the volume of molten polymer 20 in first vertical
agitation type polymerizer vessel 17 was constantly
maintained at 20 liters. Molten polymer 20 to be fed
to second vertical agitation type polymerizer vessel 26
has a number average molecular weight of 850.
[0065] In second vertical agitation type polymer-
izer vessel 26, a polymerization reaction was continu-

ously performed under polymerization reaction condi-

tions wherein the reaction temperature was 251 °C and
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t hereby obtaining nolten polynmer 20. When the vol une
of nolten polyner 20 at the bottomof first vertica
agitation type polynerizer vessel 17 reached 20
liters, 15 part of nolten polymer 20 was continuously

fed to sec- ond vertical agitation type polynerizer

vessel 26 so that the volune of4&wlten pol ymer 20 in
first vertical agitation type polynerizer vessel 17
was constantly rmaintained at 20 liters. Mlten

poly ZFaT e REF 0 V?e%cﬁn(:?‘w't ithaT SRy RGaghing

ol S B AP TGSt 250. Zﬁéah 5he| 0 g"@gfn& VBpiFeg polyner
' - |

ol yrih #a#ﬁeﬁ RERE G1F VR G TR s AP S Ppe. po-
d t t t

i: EZ? ;Zﬁerr't s Lﬁ%ac 'o%fﬁrb%e&%gt f%sqni : BAFE S holten

|

gg' ;:ed qgmf%yrreresdf&li‘% Jﬂwe vollw%recg%/torm Pt B merin

[y e VRS %3’&%‘%@&@%3‘% %tyrﬁq}égﬁ"’lu“‘e

5 po'c}fm%r[oﬁ%ri"'ﬁ;% r’%‘éo%fels}’ cfcﬁ% %él‘}f 0 i M e 20

type po

screw agitatio nmeri zer SO that the vol une

of mljteeiz-gool ma@&ea%mgmeenéba%' BeMeiAl abnﬁer%o%feal
liters. Mlten polymer 29 to be fed to horizontal

t W N-tSETeW Ay ﬂﬂéﬂﬂﬂﬁ3ﬂ%ﬁé“ﬂﬁ%fﬁ@fiﬁ%rh@% G efumber

10 average nol ecul ar wei ght "of 00
average molecular weight of 2,400.
[0066] In horizontal twin-screw agitation type po-
lymerizer 35, a polymerization reaction was continu-
ously performed under polymerization reaction condi-
tions wherein the reaction temperature was 263 °C and
the reaction pressure was 1.0 mmHg, thereby obtaining a
molten polymer. When the volume of the molten polymer
at the bottom of horizontal twin-screw agitation type
polymerizer 35 reached 10 liters, the molten polymer
was continuously fed to wire-wetting fall polymerizer
42 so that the volume of the molten polymer in horizon-
tal twin-screw agitation type polymerizer 35 was con-
stantly maintained at 10 liters. The molten polymer to
be fed to wire-wetting fall polymerizer 42 has a number
average molecular weight of 4,500.

[0067] In wire-wetting fall polymerizer 42, a
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[00661 In horizontal twin-screw agitation type po-

| ymerizer 35, a polynerization reaction was conti nu-
ously perforned under polynerization reaction condi -
tions wherein the reaction tenperature was 263 C and
15 the reaction pressure was 1.0 mmHg, thereby
obtaining a nolten polyner. Wiér the vol ume of the
nolten polyner at the bottom of horizontal tw n-screw

agltatlon typen aol%ggrlzer 35 reached 10 liters, the

rol  #Rgier RO oA OB EEARLHEN MRS (Nt inu-
fall 20 42 that th | 0
ol t &S 5{”3%'5 ey s &Oiwm?ﬁ%i&%ﬁrggﬁt&ﬂ%ﬁoml-

Y P O e Rl R B O Bty B B g o ana

vl hPEFEREARh Srelizad WIPH. o RIEEATRAT: lrg" §o¥aining
I

Pgagﬁﬁgkéﬁg§éﬁgﬁgfh§7 ousﬁ?ﬂﬁéb Q?ﬁégh gg %HEEéﬁaﬁbQQmer

p°|yq%rb%akhgnbh%%%kf%E %gg% 8é%% tﬁgﬁﬁegbﬁionrlzer 42

reacti on tenperature was

Pr eSS naRs 20 § kg, Hﬁﬁ&%ﬁy Qﬁ&ﬁkﬁ'ﬁ@ %a@okk%ﬁlnuously

pol ymer 47. When the vol une of “nol'ten pol yner

the @9%%%&&@%de@%mMﬁﬂfen%éE%ﬁhgpQhﬂqebo&%ﬁe@%zer 42
reached 20 liters, nolten polymér 47 was continuously

di schargedhl éWSBGaWEIhh&%d&%Mh.Q%&bﬁ@h!@&ﬁhﬁ%awal port

t hrough pipe 50 and w t hdrawn through withdrawal port
51 so that the volume ¢f molten polymer 47 in wire-
wetting fall polymerizer 42 was constantly maintained
at 20 liters. Thus, an aromatic polycarbonate was ob-
tained. With respect to the aromatic polycarbonate
withdrawn through withdrawal port 51 after the opera-
tion of the reactor-pipeline system reached a stable
state, the number average mclecular weight thereof is
8,500 and the terminal hydroxyl group ratio thereof is
27 mol%, in terms of the amount of terminal hydroxyl
groups, based on the amount of all terminal groups of
the aromatic polycarbonate.
[0068] Subsequently, washing of filter 52 (first
filter) was performed as follows. First, the flow path
of moclten polymer through filter 52 in the pipe was

switched from the first filter to the second filter.

Then, the first filter was taken out to the outside of
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10 51 so that the volunme of nolten polynmer 47 in wre-
wetting fall polynerizer 42 was constantly maintai ned

at 20 liters. Thus, an aromatic pol ycarbonate was ob-
tained. Wth respect to the aromatic pol ycarbonat e

wi t hdrawn t hrough w thdrawal port 51 after the opera

15 tion of the reactor-pipeline4dystemreached a

stable state, the nunber average nol ecul ar wei ght

thereof is 8,500 and the term nal hydroxyl group

rat i &hendr@FE s PiPE ligleys st emeramsd Subvifetafb e wershing in
t er m nal h droxyl %foups based on the anount of al

t erni 3¢ IFe HOGTRLRE Lidey Sxistbéiat eSpecifi-
e ?&iﬁ?s%%&yﬁ& B3 eGP s oL 17 e MRS psiEain-
TR L U B T
2 T S . L A SR B

mash%gg gt E % %%E%E%e rtlgmrst %%Frﬂ¥ﬂg%|¢¥;%g§jwas con-

system peC| caIIy, St er

a ve%%%gegp@gﬁhnthgn%OQQeﬁg60%$?&%%@t§@% £ Y UMeirse

hydr oxi (havin e © hour

rOO”M%%%H%Pab%r%hE2§1Q%t $9 143t tfﬁ ANting ?Qgﬁiegnef

the first I'ter was con- tacted MAt fhe sol ution
ther%Q%hB%TEQE@EnQ1§tE&r%%S wasinng@f e kiheStessel ana

filter. Then, the resultant
dried. Subsequently, phenol was charged into the first
filter and maintained at 60 °C for 1 hour, thereby per-
forming a second washing of the first filter. After
the second washing was completed, the phenol was dis-
charged from the first filter. Subsequently, a molten
mixture (having a number average molecular weight of
360) was transferred from reservoir 10 and charged into
the first filter. The molten mixture in the first fil-
ter was maintained at 60 °C for 1 hour and then dis-
charged from the first filter, thereby performing a
third washing of the first filter. Thus, washing of
the first filter was completed. Subsequently, the
first filter was returned into the inside of the reac-
tor-pipeline system, and the flow path of molten poly-
mer through filter 52 was switched from the second fil-

ter to the washed first filter, so that a molten
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washed first filter was taken out fromthe vessel and
10 dried. Subsequently, phenol was charged into the
first filter and maintained at 60 C for 1 hour,

t hereby per- formng a second washing of the first
filter. After the second washing was conpleted, the
phenol was dis- charged fromthetSirst filter.
Subsequently, a nolten 15 m xture (having a nunber

aver age nol ecul ar wei ght of 360) was_transferred from

r eserRRNAED BRehdrieangtnitde tfashed skixsy thkltephe Thus,

molten mxture in the first fil- ter was nmi ntai ned at

60 C ¥ Profdist Ja% hean &%omacth%ﬁ RAANGHRIRES (Hag con-

fllter thereby or % third washi ng of the

firstt iyt Y FoBh ngTof e REHELOR Popmydgonatic
| eted t.h f t filt .

comPlel Stk Sty Lo LLliat 1) orﬁ{ep-“%as’rnemter an

t d th f f [ te I

7t el d el R iR Ssteag%]ﬁg i dBled H:y Hhs-

th fid t

fl g %oug%éé%e&lm%%%rad%ol r&?}tf agijt ‘er Lf%%hu%taqgﬁ%ngromatlc

d
F{guﬁ]l)&‘éplce% orrred%[? (}h@%p%rg%ctl eeo"¥%en a%)rrravfelcght of
pol yfearmaérfaaétteérﬁ } G, 0f ﬁ)ﬁhﬁxﬁ'fﬁlé £87 mols,

an 5 aromat i c polycar a was ‘st obt al ned and
di s- ghargesk fgompu ta{?ﬂf&wloﬂmférnﬁ%alﬂ}ﬁ/mﬂln%oups,

aromati c polycarbonate had a nunber average rol écu

wei glag¥d on the amount of all terminal groups of the aro-
matic polycarbonate. At a point in time of 10 hours
after the washed first filter was returned into the
reactor-pipeline system, the b*-value of the aromatic
polycarbonate discharged from withdrawal port 51 was
measured. As a result, it was found that the b*-value
was as small as 3.0, which is good.

[0069]

Comparative Example 1

Substantially the same procedure as in Example 1
was repeated except that washing of the first filter
was not performed at all. TImmediately after the flow
path of molten polymer through filter 52 in the pipe
was switched from the second filter to the first filter
(which was not washed after use}, a trouble occurred in

that the liquid level in first vertical agitation type
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8,500 and a term nal hydroxyl group ratio of 27 nol %
in terns of the anmount of term nal hydroxyl groups, 10
based on the anmobunt of all term nal groups of the aro-
mati c pol ycarbonate. At a point in time of 10 hours
after the washed first filter was returned into the
reactor-pi peline system the b*-APal ue of the aronmatic
polycarbonate discharged fromw thdrawal port 51 was

15 neasur ed. Asares 315t vvasfoudthat tl‘ﬂ{
b*-val ‘%?o’dszefs Vﬁ?a‘alq Yoedpereat-

Comparatiy le 1 Substant aII he S, ure
o e s o 5 s TASS0 A S R, Sho-
of the i rst |It vvas n rfor

f, f
e dIRis) PO taI’mef twelﬁ%éoqaw,%lr port 51

;228%% fc*etctr% s%%} Slt%“? %Ist .tg'%edc fm%.r%al %ydroxyl
was h cﬁfgf/ e!at‘i%e)wasa :th{c(}légis%ch:%ur rse%léﬂl %% tﬂxat% the terms

i qui el 1n first vertlc ag

pol y"&%:]e & o YR ok tfé l%g/ léﬁ.ic)ﬁp Thga%%fd' on the

ter er average ITD ecul ar V\Blg t of "t he aro-

Mat i GrRRC Yo nat %é&‘n’éﬁ%ﬁa?} 6%'“6@ Y aWRInaad Rhycar-

was decreased to as | ow as the term na
hydr PaHate 000 thRl i WaS ddNG2ASED t QrasHIgh By $oor.

% interns of the anount of terninal hydr oxyl

groupst, thakxedsOondme as 24 hours until the molecular weight
and terminal hydroxyl group ratio of the aromatic poly-
carbonate withdrawn from withdrawal port 51 returned to
values which are the same as those of the aromatic
polycarbonate obtained when the operation of the reac-
tor-pipeline system was stable, that is, a great loss
of product occurred.

[0070]

Comparative Example 2

Substantially the séme procedure as in Example 1
was repeated except that instead of the agueous solu-
tion of sodium hydroxide (as a washing agent), water
(pH 7) containing no basic compound was used. Immedi-
ately after the flow path of molten polymer through
filter 52 in the pipe was switched from the second fil-
ter to the washed first filter, a trouble occurred in

that the liquid level in first vertical agitation type
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amount of all termnal groups of the aromatic pol ycar-
bonate, and the b* value was 5.2, which is very poor.
It took as long as 24 hours until the nol ecul ar wei ght
10 and term nal hydroxyl group ratio of the aromatic
poly- carbonate wi thdrawn fromw t hdrawal port 51
returned to values which are tHe same as those of the
aromati c pol ycarbonat e obtai ned when the operation of

the reac- tor-pipeline systemwas stable, that_is, a
greatpq]é@“?rll %fvep%%]u 7 Jodiftkeq goARrously . Thereaf-

g:%rrlparatl rFST l le 2 Substegggl :II tr?Emsa pciio&tﬁure

the a eous 0 u- 20 tlon h%o |ur%ﬁ r"f'%}ﬁgiﬁ as a Yort 51
\é\g?rgl sSJ?Js rmedl % a%%oe%bt he .f] QW, pat h

of m)vfat epcﬁ‘iﬁﬁﬁdtqﬂcﬁfgf}o“flaﬁ e% |nl}eneb gas 5.9
et R SRR il b e R R e’# L@il‘ﬁup

in f'xlra?l:tﬁ %f&é %a}{cf%léea&'t‘%{‘ at.%/ﬁﬁg?rﬁ a&oiz\’@“ﬁ?f erms of the

vesse uct uat VI gor ous ereaf- t' er,

nunbef, AMR age q-}’é{lar : or%g%g L\‘Eﬁ arkpa.séﬁatdri: the amount

pol ycarbonate W t port 51 was

decr eased it Q:élsmlri%i/! %ﬁccfbp%oQaf tt‘h’ﬁa th R U WS Readkbohate .

which is very poor, and the term nal hydroxyl droup
It took as long as 24 hours until the molecular weight

and terminal hydroxyl group ratio of the aromatic poly-
carbonate withdrawn from withdrawal port 51 returned to
values which are the same as those of the aromatic
polycarbonate obtained when the operation of the reac-
tor-pipeline system was stable, that is, a great loss
of product occurred.

[0071]

Comparative Example 3

Substantially the same procedure as in Example 1
was repeated except that water was used instead of phe-
ncl (as a washing agent). Immediately after the flow
path of molten polymer through filter 52 in the pipe
was switched from the second filter to the washed first
filter, a trouble occurred in that the liquid level in
first vertical agitation type polymerizer vessel 17

fluctuated vigorously. Thereafter, the number average
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ratio was increased to as high as 72 %, in terns of

the anount of term nal hydroxyl groups, based on the
anmount of all term nal groups of the aromatic

pol ycarbonate. It took as |long as 24 hours until the
nol ecul ar wei ght 10 and term nal_ hydroxyl group ratio

of the aromatic poly- carbonate># thdrawn from

wi t hdrawal port 51 returned to values which are the
same as thqose of the aromatic ol ycar bonat e _obt ai ned
when "PRECHFETraiidATGt Ofh&Nfe 3CCMAGH S PRAYICRE PO tEmw th-

was Sstable, that i

, IS, a great loss 15 of product
occuPréyT e it at P& tExdnpied §e§%6§§§ﬁtﬁa|§f low

h [ Ex I d
Lhe SR BRI AN B § 1 MRS ISRSRLEY, oer g
[ t). .| di at el ft the fl t h af
S ST U S R UL MR L D
it t h fil t firnst
oot g Lot e SCQtel) et pboossied kst 1y

firshﬁgﬁggig?guﬁgﬂt%§%%$hE%P%PE°5% EZ%%néﬁﬁs%Erﬁ§n%§

fluct orous ereafter, the nunbér average

52  gplepdl aF W%EgEEO%EtHEep%g??ag%%nQQEyCafPOEQBE as long

wi th- drawn fromw t hdrawal “p was depreased to
as | @¥ 23Sheud@0unithe Bhevabiecasr4wighel GRd $eVafitial

poor, and the term nal hydroxyl group ratio was

i ncr eg8edxk/0 aSoup ratio of the aromatic polycarbonate
withdrawn from withdrawal port 51 returned to values
which are the same as those of the aromatic polycarbon-
ate obtained when the operation of the reactor-pipeline
system was stable, that is, a great loss of product
occurred.

[c072]

Comparative Example 4

Substantially the same procedure as in Comparative
Example 3 was repeated except that instead of an aque-
ous solution of sodium hydroxide (as a washing agent),
an aqueous solution of potassium hydroxide (pH 11} was
used. Immediately after the flow path of molten poly-
mer through filter 52 in the pipe was switched from the
second filter to the washed first filter, the liquid
level in first vertical agitation type polymerizer ves-

sel 17 did not fluctuate. However, thereafter, the
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5 high as 69 % in ternms of the anmount of term nal hy-
droxyl groups, based on the anount of all term na
groups of the aromatic pol ycarbonate. It took as |ong
as 24 hours until the nol ecular weight and term na
hydroxyl group ratio of the aromatic pol ycarbonate 10
wi t hdrawn fromw thdrawal port 52 returned to val ues
whi ch are the sane as those of the aromatic
polycarbon- at e obtai ned when the operation of the

r eacPUPDFTpEVEREISsFOLerivas seaghé, °Fh§Pe|§r°@a§ﬂ€aP°1Y‘
| oss of . product urre nparat
ExanfiFe g AR TS aaﬁxs%s%@@go Fe 5551 Vas in-

e %%%%%ﬁaﬁoaaaelmg 485 oL, R EheliaRin d —
hi | ut
R T A R

a1t et B! LAW A" Beot Rl gggr gl%dgeﬁe”a; LIRUON LD, cpe

52 in'the pe Was Swi con

the Q%EG%@ ETrﬁﬁleEEﬁlna g glgf Eﬁ%elro E}%Sgo&ycar-

vertical agitation type pol Zer 'ves 2

not EbﬁﬁkgatgndHQWEV%&’ 5@?@6%%56%’Oth%hgghlﬁgwg%&y pooTr.

aver age nol'ecul ar weight of the aromatic po
car bgpatgow Hadnawg E%o@hwhbﬁ@%aW%Elﬁo%he5%oW@%uﬂﬁr weight

creased to as highTas 9,200, the termnmi nal hydroxyl
and terminal hydroxyl group ratio of the aromatic poly-
carbonate withdrawn from withdrawal port 51 returned to
values which are the same as those of the aromatic
polycarbonate obtained when the operation of the reac-
tor-pipeline system was stable, that is, a great loss
of product occurred.

[0073]

Comparative Example 5

Substantially the same procedure as in Example 1
was repeated except that washing of the first filter
was performed as follows. Phenol containing 300 ppb of
sodium hydroxide was charged into the first filter and
maintained at 150 °C for 1 hour, followed by discharg-
ing of the phenol from the first filter. Subsequently,
a molten mixture (having a number average molecular
weight of 360) was transferred from reservoir 10 and

charged intc the first filter. The molten mixture in
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group ratio was decreased to as low as 23 % in terns
5 of the anpbunt of term nal hydroxyl groups, based on
the anount of all term nal groups of the aronmatic

pol ycar- bonate, and the b* value was 6.0, which is
very poor. It took as long as 30 hours until the

mol ecul ar wei ght and term nal ®#droxyl group ratio of
the aromatic poly 10 carbonate wi thdrawn from
mnthdramal port 51 returned to values which are the

same “B§ THESE Jltee Fesmimiiatajaegc #thdd e ot dedrour

then L1 QRST ALD O LN reacy |G DRSS SYSLE  aen-

Subs (g P& ?y a2 LIRS 008, €°RE T SBxanbrediaGaly af-

pert 5P el ke TG SAT BRefOr (B RIS SA5H: f 9T 52
d h f

ﬁglk#g}ﬁé% %ﬁbgBaM%f 3 %r ourg%ﬁb %%N§§Q? chsé%gtho the

' ”9 Qfas&l‘%% FieaQl (fh &‘E@ h% ft'xfr?b b1 'otc%ﬁlrrélabi?lq ‘é?x%tt' Xhe

ten m xture (havi ng a

s it i s st aamnssei e e

s Sl Mgk NS AR, IHRsfeltEed, e

washnumber average molecular weight of the aromatic poly—
carbonate withdrawn from withdrawal port 51 was de-
creased to as low as 5,000, the b* value was 5.2, which
is very poor, and the terminal hydroxyl group ratio was
increased to as high as 68 %, in terms of the amount of
terminal hydroxyl groups, based on the amount of all
terminal groups of the aromatic polycarbonate. It took
as long as 24 hours until the molecular weight and ter-
minal hydroxyl group ratio of the aromatic polycarbon-
ate withdrawn from withdrawal port 51 returned to val-
ues which are the same as those of the aromatic
polycarbonate obtained when the operation of the reac-

tor-pipeline system was stable, that is, a great loss

of product occurred.

INDUSTRIAL APPLICABILITY

[0074] The methed of the present invention can be



ing of the first filer was conpleted. Imedi ately af-
ter the flow path of nolten polyner through filter 52
5in the pipe was switched fromthe second filter to
the washed first filter, a trouble occurred in that
the liquid level in first vertical agitation type
pol ymer- izer vessel 17 fluctuat®d vigorously.
Thereafter, the nunber average nol ecul ar wei ght of

the aromatic poly 10 carbonate wthdrawn from
wi © hASEI AU REEd dEO% (ShARIY (Y ORI s apligless

the b* value was 5.2, which .is ver oor, .and t

e ARy 88?‘13’%]:?&1%? RERr Scfln‘&r@astébe i plens that

ydr 68 PR EEGR TS ROt Sl s @ great

term . qr.oups of the aronmtic polycarhonate. |t .took _

as | SInLl ?lﬁtr 5 r?olﬁ rtserﬁnnjtrﬁl t edrr%%glc H raorquvelfagﬁw O’ant € cpera

ter- Jm I 0 o} [

ol y G o L o] B e SAMEL \hsrable, and

retur - i t&ﬁgg _
dq%rt]&él?oro \é%sg] c?crcﬁ.l%shedu:?gdm.%vmaaznlt A r%t of mc

the aromatic pol ycarbonat e obt al

oper atd QN £ i dr -PiRel i ne system was stabl e,
that is, a great” loss of product occurred. | NDUSTRI AL

APPLI CABI LI TY 25 [0074] The net hod of the present

i nvention can be 55 advantageously used for stably
produci ng a colorless aromatic polycarbonate while
sol ving the probl ens that
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an aromati c pol ycarbonate produced exhibits a great
variation of term nal hydroxyl group ratio, the opera
5 tion of the production equi pment becones unstabl e,
and a marked product |oss occurs due to a | owering of
no- | ecular weight or the like. 56 CLAIMS 1. A nethod
for stably producing an aromati %ol ycar- bonate,

whi ch conprises continuously reacting an aro- 5 matic
di hydroxy compound with a diaryl carbonate in a
closéﬁfg%gbctor-pipeline system said closed,
reactor-pipeline systemconprising: a plurality of
reactors which are liquid-tightly connected through a
pi peliine_ to

d f 1
boly oBnaFEPBroRBE: SCaRtd BFRgrFhas” eansroglﬁﬁécoﬁslycar-

or es mherel sald pl ur.al it react.ors

et asne M SRR el A SRR o -
and f t n._t e

15 of ok ?‘3 %rlél SPobrpRE e Fh gl ﬁeﬁ‘?—‘ P RS in o

each fiJ e a%trgy &% %qlﬁ{ey Rfstetpar ately taken out

to the outS| e of saird-reactor- plpellne syst em and

SUbJeCteds%QdW%iwéga' Qé&ﬂ%d¥ﬂ§¥§$ilﬂg SAtEm comprising:
reactor-pi peline system followed by returning 20 of
the resul Gaphwaghed Ul k@addhe Wi dnsirée 19fquile tightly
connected through a pipeline toward an outlet for a
final aromatic polycarbonate product, said pipeline
comprising one or more pipes, wherein said plurality of
reactors include at least two reactors connected in
series, and
at least one filter secured in the pipe or pipes
of said reactor-pipeline system,
wherein the or each filter is simultaneously or
separately taken out to the outside of said reactor-
pipeline system and subjected to washing in the outside
of said reactor-pipeline system, followed by returning
of the resultant washed filter into the inside of the
pipe or pipes of said reactor-pipeline system,
sald washing being performed with the below-
mentioned washing agents used in the following order:

an agueous solution of a basic compound,

an aromatic monohydroxy compound, and
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pi pe or pipes of said reactor-pipeline system said
washi ng being perforned with the bel ow nenti oned

washi ng agents used in the followi ng order: an

aqueous sol ution of a basic conmpound, 25 an aromatic
nonohydr oxy conpound, and 57 a nolten m xture of an
aromati ¢ di hydroxy conpound and>d di aryl carbonate,

said nolten m xture contalnlng a basic conpound in an
amount of from1 to 10,000 fp 5 2. The nethod
accord|ngat@OéFﬁpwﬂthNﬁ@ré a§m@¥@%ﬁ£§QMﬁénﬁﬁﬁﬂﬁﬁm$°mP0und
of a b sSic cogpound has a pH value of from 7.5 to

3. THE &%bﬁ&att@'clsz%% Podten Mt C%t@lnmg
10 ba5|c compound is an al kal i t al dr oxi de. The

met h&d PEEA6T d’woﬂlﬁ"?t“&dclléﬁ ke eitf 3\/ % 31%000 PpD.
nmetal hydroxide is at | east one nenber selected from

the group consisting of sodiun1hydroxide and po- 15

taSS|un]EM% ﬁxtggd cggalngal Ccorglnghﬁgggnysalg ague-

of clai d Srondt
COWD%%%dSbﬁqu%ngf & %a81c compound has a pH value of from

7.5 to 10.

3. The method according to claim 1 or 2, wherein said

basic compound is an alkali metal hydroxide.

4. The method according to claim 3, wherein said al-
kali metal hydroxide is at least one member selected
from the group consisting of sodium hydroxide and po-

tassium hydroxide.

5. The method according to any one of claims 1 to 4,

wherein said aromatic dihydroxy compound is phenol.



