; e3enm X6T* DESCR] Carbonic Acid Diester, Aromatic Pol ycarbonate
and Faciliti es ﬂmm@ﬁ?wg}ﬁﬂ ion thereof 5 Field of the Invention Sone of
the present inv s to a method for producing an aronatic

pol ycarbonate, more*ipasticularly relates to a method f o022 doysinperD210
economi cal ly ar omati c pol ycarbonate having a good quality by a
melt pol ycond%@@ﬂ\m\mm‘“ tion. Further,! sone other part of the present
invention rel a met hod for produ0| ng an aronatic pol ycarbonate

excel l ent in heat §?°°°b| lity and hueESCRHEAFIONr, sone other part of the
present invention relates to a nethod for produ0| ng an aromatic

pol ycarbonate by recycling a nonohydroxy conpound produced as a byproduct

fromthe said melCafonicAoddDstdrpAromatici RolyantonstoundPBaglisiesvent for a
catal yst in producing the arorratl ol ycar bonat e by the nelt
pol ycondensati on reaction. F%?‘ﬁﬁ)g? X‘?Z??El@]@ﬁ%?fbpart of the present
inventiog relates to the productlon of a carbonic diester as a raw nateri al
for the production of an aromatic pol ycarbonate and of an aronatic
pol ycar bonat e produced therefrom nore particularly, to the carbonic acid
di ester gooEidlA oftl I@ntionbi | ity, and an aronatic pol ycarbonate having an
i nproved quality ggd 25 5gl or tone, which.is produceh%if e.said

el o7 gee

carboni c acid di eSPEM Ofif m@‘i’emé@?@l@rh@h@&@ agpe CIN &8Nt i on
relates to ﬁrdﬁhﬁ@ﬂofy@érmfrﬁ@é'%ﬂﬁa Pélﬁﬁésea) a‘iﬁl‘eﬁh&ﬁfoﬁr's% to a
met hod for producin I’OITB.tI c poI car on e generation o re| gn
mat eri all® bR E 911@5'0147@ Vi3

stainl ess ahlQ t?@] gugﬂount of a speafl c nmetal in produ0| ng
the aromatic po 37 onate an ester i nterchange reactjon of a di hydroxy
compound with a cEﬂﬁ@lﬁrcSC&T@eQ @lﬂﬁ@ﬂﬂtmﬁnﬂﬁ@ﬁeaﬁﬁ@&)t her part of

t he present {dtH6D% %aﬁbﬁgeﬁ, | ']l*yb' LhonSte 8% Bﬁt

pol ycar bonat e, ﬁ"l%rde parti cul arﬁ&ﬂ) Jf‘g(): l'1ties 2(%(}1 Waw ng a
specific oxﬂ-’@@hMGI m | ayer. The faC| lities disclosed i n the pr esent

i nventi are pr eﬁggﬁ@r &ﬁyﬁ{ l?b %é&%’% kopat e by the

mel t es'(ti interc ange an sw ta e or pI’OIC}UCI ng an aromati c

pol ycar bonamé?tb QC@gr%d%ma‘a ﬁhﬂ%ﬁl als, typically 5
fine foreig %&h?o ,ﬁgﬁ St t pr esent
descrl pti onﬂla&% ? rorra #éﬁ ;?ﬁr Wl?glrlrpo%él r%:éssag%%%{}?rres call ed
as "ar omat i polcendensabionseaction-and ugEig araselveat o5 A cab@ist In prodosee nes

Comoti s cal Ayt W&%ﬁ%ﬁhﬁﬂf‘bfﬁ‘f@%ﬁ&geéﬁmﬁm RRARPEC" . o7 ei gn

mat eri al28" are colusrther sunegtharaart Ryesent wventien relptess f@rt d by

Gust . d ??%@ﬁ%ﬁ%c NS dé P‘%*ﬁan%ﬁﬁ"v TR bem%ﬁdﬂ&ll&fgf fer ved

froma cr osammauepo aBd an@memalg@ (@Il‘ state

forei gn nmatg Wjdrﬁg &Eﬁlﬁl al s"
When referrl orel materrals mﬁa&ﬂ@stér%o%ﬂ%s
ta% ility, and an aromatic polycarbonate havmg an improved quality and

25  color tone, which is produced from the said carbonic acid diester.

Further, some other part of the present invention relates to a
method for producing a polycarbonate, more particularly to a method for
producing an aromatic polycarbonate, the generation of foreign materials
being suppressed, by using reaction facilities composed of a stainless alloy

30 containing a specific amount of a specific metal in producing the aromatic
polycarbonate by an ester interchange reaction of a dihydroxy compound
with a carbonic acid diester compound.

Further, some other part of the present invention relates to facilities
for producing an aromatic polycarbonate, more particularly to facilities




it means mainly smaller materials in the "foreign materials", specifically
those having the size of 10 ,u or smaller. 20 Prior Arts An aronmatic

pol ycarbonate resin is excellent in nechanical characteristics such as

i npact resistance, and also in heat resistance and traridowmher 20028 used
widely as a nolding material. As the nmethod for producing such an aromatic
pol ycarbonate, a nethod far directly relcting an 2 5 aromati c di hydroxy
conmpound such as blsphenol W th phosgene (an |nterfaC|aI nmet hod), and a

(rjrethhgd f or bavingraspegificoade Similayen cAhedacilibe h)sedlmmlamﬁsantc )

i roxy c such as
di p%enyl ycar O%Q&ﬂ%ﬁ%@?aﬁbﬂ%hcﬁ%ﬁ&ﬁr&ﬁﬁﬁ%@b TONQ suc tp‘)zfloductl on
met hods, t hmeleestediriterchangeunethpdsandswibah ue]rriganaamm&m he ester

L

Rt ?J‘-W@% oo RN BRI ¢

G t:ﬁ?egdé?mmha paymepene o ety ene chioride si.n il ey
p b & et g L i HerBRE of R et R PR s Spu B Dt ho)
However, as d&b@mbomndbxtssbﬁeetﬁne@mﬂedwfatodeM@n&‘d by the

mel ting nmetho

becaQSe of ﬁ%@liggk%%%%%k%gﬁg Og%%uﬂ gﬁﬁ%@%& Eﬂ%qfal % nater|a

condi ti ons, agdst’, dritl feerkippigghgent’ ds shraetintaycaliedest terminabblockingne and
heat st abi I|t e r equi re for the aromatic pol ycarbonate used for a

substratl® of€ optical information recordi ng nmedium such as DVD, CD, MO

etc., since a di SM@tﬂWf@@gﬁmdtBﬁa]sagi@@dndmte@bﬁbhbkme@d

gelatlon duetoathermal directl ffect optiqcal
char act er i sEIAELIASR t@ﬁ?l% %Paah@?@ t@gﬁ of”

Furthor . o tigeh g e ot WW%M"*@MW or “the
aromatic poPSRdes iiéﬁr’d’ie @Wla%%ﬁ%%(g ecﬂ’i%‘f &‘We EE Yz 5
di phenyl;gc ﬂ@g&%&ﬂé@ﬁ@?mﬁﬁw&iéﬂeﬂra@ Bﬂoiay odl faeing phosgene

wi t h phenol |n t.he presence of .an agid pturltg ent, preferably using a
basi c catal¥§% éﬁaﬂ %%@ bove met hod usually

cont ai ns Chit%éé!@s ﬁﬁiﬁ@%ﬁﬂ&%@%&&ﬂﬂh@%ﬁ@gﬂm@eﬁm%ﬁé&m@w mat eri al
or an 20 inter |ate chl oro{ mate, buj since the chlorine conpounds give

adverse ef fHagse Vi%hﬁﬁlé@o e ot SR PIol yner, attention has been drawn
to the chlorine conpounds and various purification processes have been
proposed to_decrease them For exanple, various purification processes were
pr opose@oi nP)ZlOBATSfpanese Pat ent Publicati on Sho 38-18686; Met hod for

producing Bi phenyAn%ﬁP&%ﬁ)M% e balletittin sh&dhagcaAn ami ne,
(0} e

Japanese Patent Publ|cation bf ormate by a

al. of chlor
sur f act ant , charastanstivssueh ap lopackesisian 8!?}231@1 pignced by Ni kkan
Kogyou Shi ”ﬁ?&‘%@ﬂqﬁﬁgc and 048y Rfidel Bﬁaﬁ!ﬂl@ bn&l@i’@l’”%@tl% ABEY fR

Pt ogen- o aprOdANESuSEI0 BRARO A caémtaé@ inethed forylectixbactingaant  y a
met hod Hor gdidiRstit dilRfRERF bABpBiRASNYh as BigARAbEwith phosgene (an

interfacial method), and a method for performing an ester interchange

reaction of an aromatic dihydroxy compound such as bisphenol with a

carbonic acid diester such as diphenyl carbonate (a molten method) are

known.

30 Among such production methods, the method for producing an
aromatic polycarbonate by the ester interchange reaction of an aromatic
dihydroxy compound with a carbonic acid diester is drawing attention
because it is 2 method benevolent to the environment without using harmful
phosgene or methylene chloride, and also because it is pointed out that there




from phenol and carbon nonoxide in the presence of a group 8 noble netal
catalyst is attracting attention as a nethod w thout using phosgene. 22
Novenber 2002 4 In the above process, for exanple in Japanese Unexam fi ned
Patent Publication Hei 7-188,116 (Bayer Co., Ltd), a qu2&Novemlyer2008ni um
salt was stated as an indi spensable con‘gonent of the catal yst system but
there was a problemin that thus producéd di phenyl carbonate usually
contains a 5 n|trogen cont ai ni ng onpound as_ an |npur| til)anRegardl ng the

facility rratsei ishettarus viave bf wecest t In recent
years, for Fngol ycarbonate used for an optical disc, etc., a
mat eri al shovm ng a snma error rate is deS| red in accordance vmth 10 t he

i nprovenment in retinveivey, aktodiheyquality of the, avanmticpalycarhonate ebtaimhdtleyi

fhe causes R ""”'*“—;‘?D‘S%EQ@%SIR AR SRR ER PO B e

pol ycar bgnabmmlosﬁﬂgtemg)rataeh@kotd]mepm:c Bue to severe requiin caxlifons ebod f or

ari ous. ot i BT yefi Ry Rfn SRASRA Guin biPr BRleipd RO SORNES 8" "¢

Unexami ned RaqtﬂredﬁubheQMmQUCbelchrm&sedifomm&ateoﬁandJmCag a high

nol ecul ar wei romat i ol rbonat e d coI or tone by using a
material w ﬁgpllw M hﬁ&tﬁm%@@g PHEHA and Ni 00H
conponents a&oolomﬁiomd&em‘aﬁﬂ ]b.tkoxheatstabﬂitybhdasgeiémedqe te apthermal

Publ | cation CASTEDIASTD AR g Al FRB i SRR AIBE AR wei ght

aromatic potateaét!coead@b@amgala:mm@temh@rsammsﬂelﬂemrm g of the
stalnlesss art .to be 2 5 in contact V\nththellqwd i's di scl osed.
And al so, §$CPatent Publication Hei 8-59i:;7, a nethod for

pr Od;.ICI ng t h?har Om}ﬁ%rpﬁt&ﬂf%@%ﬁcﬁ%@@%@rmaﬁﬁ%WWﬁﬁmng t[]e
reaction inthe re n fac i n,whi.ch par onfactin e reaction
m xture are %%%@%‘ac ol ‘a‘a&?@F’é‘#e Sﬁﬁ&%‘é I@E‘Hﬁ f‘#@i’&s ;’u&el ght or

nor e of ;gopgitheditl éaﬁ'boﬂam%sméﬁw@n&@hgﬁ Broduted dpae aparped

Pat ent PubI I C on Hei 345860, for I’OdUCI n I ecul ar
wel ght aronﬁtl&hplaenl@at%%sene% e A Qn%ﬁ@oqy vsi's

resi st ance, phsie caifiydtnpact resi stance by using a materi aI cont acting the
reaction m xture th a it at venbe he irqn content
is 20 weight / orﬂ1 Eaﬁ?%‘a%@ FUWE&‘P Ve H KEODEAIRS| ght %

or more in ERiBrisBeeRHoRRIds W&@@ﬁ@@b@mm@mm
suppreSS|ng a cos he eof |t |s preferable to, use an i nexpensive and

easi |y &0ai e ! gixepdveres. As 5
for a met hO@Eé&bn&h@@HIék'ﬂ&m@@ft@fe @r%@fﬁﬁfrﬂ%@lﬁ@rﬂ&iﬂﬁh'ﬁ@tﬁ@e stainl ess

has been ol falaape cpptRoUAds p°'d§ww&”“ s sesses Fiowe Bowh Bromebtlon o
to decrease them. .
For example, various purification processes were proposed in
25 Japanese Patent Publication Sho 38-18686; Method for producing diphenyl
carbonate using a basic catalyst such as an amine, Japanese Patent
Publication Sho 41-10812; Removal of chloroformate by a surfactant, Plastic
Material Course (vol. 17), page 4-47, published by Nikkan Kogyou
Shinbunsha, etc. However, the diphenyl carbonate produced or purified by
30 such a method usually contains, as an impurity, a nitrogen-containing
compound having used as the catalyst.
Also, recently a method for directly producing diphenyl carbonate
from phenol and carbon monoxide in the presence of a group 8 noble metal
catalyst is attracting attention as a method without using phosgene.



For exanpl e, in Japanese Unexam ned Patent Publication Hei 4 7328, a nethod
for producing an aronmatic pol ycarbonate wherein the inside 10 surface of
the reaction facilities is buff polished, was disclosed. |In Japanese
Unexam ned Patent Publication Hei 4-7329, a nethod appl 22 Ngvembeh200Ri ng to
stainless alloy reaction facilities was disclosed. In Japanese Unexam ned
Patent Publication Hei 6-200008, a nethdd of washi ng the reaction
facilities is perfornmed after the conpletlon of the reaction using a 15
phenol i ¢ conpound [asheabbexpricass, forexaneple inwapadese Unesdmined Papentes e

Unexam ned 9 for rm ng,the

pol ymeri zat mﬁg‘%?&f%?a %T]aé_@%}ﬁqr@ ﬁgréie) 8&@@%&%&3@3@@3 th a

| i quid ]E:O gt wwdmmem&meﬁMdhe tb&?tﬁl)datsﬂylst!}m,Cblflﬂ-lﬂnw?i er, in
spite o emands or the ar tic ar te for the
optical di sc‘fvaff‘;?ppmet‘ 3%%@%@%8@%8%%%@% uﬁ@sp WANS A eri al s

fsuch as qp?m(m) d k@ mpesind &b ad impticity fhréomthe OUESI de, fi neb t
oreign materials “(il%gt tla, S 0 orralcg&%lcar onat e,
bl ack foreign mat f g@‘i‘é a&‘%@ﬁ&lﬁ@ VeFoge

pol ynmer neefillegvd. hese denmands have not been achi eved. 25 Further, in any of

t hese Patent Publications reducti on. of .for rials represented
by the fine forei Zﬂ%’éﬁ’ﬁ%‘%% iFRERtICholyeaY] EP%% B AT OpR Caflas not

been studi edig!etel h-mAGerilehBRingR Aol sieoPbiteiis dasiréd fitdopdRAde/FRhPONat e
havi ng a reg]aé:ed amount O.f the f Or Ix’?@ maggrj als,. for exarrpl emdapanese
30 Unexai@ nEae PRPENEDReH) INIRED ty2 Sbatis, a palyap YiESisy conmpound

with a car bgﬁ@é@t@fﬁ%@hﬂﬁ%ﬁﬂ@@ iéé@ntéd ﬂﬁéfoﬁé RRASARRAGNOBS e t he
presence of a catcg yst, an additiv s added ther and the m-xture was
kneaded andCl@&$ BFMIT@EEWW Pﬁhﬁf’r %ﬁu'edcfo% %ﬂ?@fﬁﬂ Gromatic

pol ycar bonapglvearia{dt &e@ﬂéﬁ%dgﬁte“ al s and useful for 22
Novenber 200276 O%’[I caI us S des Japanese Unexam fi ned Pat ent
Publ i cati on Hei gsnlgws)urﬁo%aﬁ@dne Qt'ﬂ AN GRAOBHEIG | | ter at each

descri bdh Pgmﬁﬁﬁb%@ﬁe%@%mﬁw od*?d’%éf#??%%tﬁ%?ﬁb?g?wﬁ@i?kg a5

10 speci fi cIA Ié&hn@@ r 0B FHegm QWW@ ﬁlﬁe@h ng accur acy
of a filter Pul'b]]f:é §f24:1|3q0t tion of
foreign materia gﬁgoes no ren f nda t| on., %?hgr event

cl oggi ng of aaomatl@@ﬂy g Hosed) Yr@ﬂﬁgﬁt h&aused by
t he f||tern§?§m+5§gam Hzll cFé@ OORV-SAPR Higﬁd rocess
for an arondtic po ycar%:m E)g (D?Egr eventiﬁllng 1§I’(l}efl‘1§tﬂl nI%pb?or ei gn
mat eri al2 i WA eoRuthdiole past eonta g, waa Japanese
Unexam ned a@cﬁ)@éd.PUbl i cation Hm 10- 226723 a 15 20 25 rret hod f or

obtai ning an aronatic pol ycar bonat e ha | ess discoloration and
containing | ess fbndppaness dnesamingchP P@é‘@aantH@a?fﬁw7 @el ocity of

the pol ymer hai ﬁjg(pﬁf] b}&gr raver age
nol ecul ar wel ghB& Wh&“%?%n po ymer 1s lg Qﬁi} @8 lgﬂg%%% rn/ sec
or hi gher Mammgmmrm&b@a eaﬂt@eammnmﬂtbastaﬁﬂasamﬁlpmtodm yner is
2500 or r ar erein the
ol yrer 3e. ffSortpct waRhR ] 0By R%W% B eﬁﬁé%%r%%ﬁ?yﬁ‘;. zat i on,
was di scl osPuthmnonHee&ﬁBSgtame earDMAtIcRolyearbonite | on of
the proble reign
materi al s gbé"ﬁ]bnég&d B‘?E)gﬁié ?Ause ér %;@%ﬁiﬁ@hﬁg@?@ﬁ;@ shoul d be
dealt with adndlpaﬁsaon’acms@bhemmmnmmHeabéMpesecbofametal@mn
demands for ral. $ nate as a raw
mat eri al aﬂwg&g‘BP %@@@?%@Sgﬁ?@}?ﬁ%&ﬁﬁ%%%| ous studies
have be@t@ tmseld)séd)r sol ving these probl ens.
In Japanese Unexamined Patent Publication Hei 6-345860, a

method for producing a high molecular weight aromatic polycarbonate

excellent in heat resistance, hydrolysis resistance, hue and impact resistance

by using a material contacting the reaction mixture with a quality so that




Detai |l ed Description of the Invention 30 It was el ucidated during the above
nment i oned proceeding that one of the effective nethod is to strictly
control the nolar bal ance of an aromatic di hydroxy conpound with a carbonic
acid diester as the two raw materials used in the nelt RZNowembeb2802er, it
is difficult to strictly control the nolar bal ance actually, and nuch Iabor
was required to realize it. 22 Novenb@r 2002 7 As to the nolar bal ance
bet ween the aromatic di hydroxy conpound with the carbonic acid diester, it

was consi detlelirohaontentes 0 weiglt Y%oor lmmﬂlerﬁmb belyarcnmzdion pracessgrah

mat ori ol s SepmEigt T PR et A BBisrhOeioh BBl SIS IR e 26t on

DLOCGGdS by an eSF‘elrsuppmsshml a)stehexﬂeoﬁntmrpmferabbwh@emrmieﬂpénsﬁ@wsl of

the two raw ter as 0 zatl on IS I nNCcrea en e nol ar

concentrati 8HE® Mséﬁu ﬁl%? M@% eéﬁosed to

ﬁev?re |)0<5I {gﬁgmthﬁfmum?gmi ?érb@slatdlﬂbyusmgime(gt@mﬂéml |

I Story I Nce e CO rati on o e, termna ases al ong
wi th the pr 84 dEnEpvemenh ot teds b PR DE TR NGRS B3Rt | on

beconmes genpadh hlred Qﬁﬁhe@bﬁd@;e%ﬁam h&mtqrxﬁﬂrcgﬁén@mt@a]s@wswerlzatlon it

o7 oups even i n a EPEEEIGE ‘f%laiﬁéioaa@@iftab' i PG ChlratoRdaer br o 5

vears, the aiaretmetholritoatdngEemas SAYLII innéﬁfr%f@h'thsr?ﬁlﬁé“e”t
product 40r eﬁ‘&ﬁﬁl@@f eﬁ'ﬁ@ﬁl@é&a& Eu&PﬂTléﬁe&z PV an MO,

a CDR, et c. [ RdnlifedP ﬁ@‘P@bh&ltﬂﬁFI{bM-?@QQCQhQétﬁbﬂ%p Befed chains and
gels of the arpmati ¢ polycarbonate 2o _directly 8.1§ceCt pti cal

char act er i swashmg torstamlessyallpyaeaction facilties wasdiscloped Panese. , and the
nmechani cal Eﬁﬁiﬁfﬁlﬁﬁ loex0h f'wbgﬂgigﬁ:fés
characters, etc aijrdntré)%?tpgﬁce ofﬁHr@r§6 argg%%e%%%&gontro the raw
material s m&@aaefamhﬁe@mrfqrm%d/ tehee@nplebl@n@ﬁﬁhemadﬂﬁa@m@a hand,
si nce w have
e bkl s b s e
themin ap At kgationdkdel + 3 I hewei ghi ng
of the powd Wﬂ aftSe di %ﬂ Sone
of the preséé I nven Orﬂon \/\/avsqaéevgaflféEl EHFQQE%F ¢ aﬁéés??%&lég I'n order
to sol ve thewdapnpglaamronriag hydy XYI@@IU(IIQ]U@& desent invention is to
i mprove the problm,&fert esr?a%rb\fa@ﬁ* fB{. QO provide a
yca

met hod for pr oduci’ng an ‘arormatic o)) ate havr ng an excel lent quality
in a go@d epolycahonatasiprithe opti th reduceadevale sEvanieus o

Novenber ago@g&fg@ge@gse RO W@Eﬁﬁ%‘@%ﬁ%@c& or ati on

and a desi reutsitleyfine foreigomaterinlsd hearoematio; good

Irtra“s;glntlgg Q&X%h?ud. edél{]ﬁm%1 gxﬁéﬁen%ﬁéf’dngrﬁﬁ%dw&%m uci ng an ;(razﬁgtrc

pol ycar bonapmducmgﬁ&pdﬂymdrenmmesedemmmh&m asied. i n col or

br oduced3by mati nboeHET: Y ap PR Rt P Racons, BsaPBhL A KER " ©
conmpound i nmaterialsaepresented by the fine ﬂ)regmm%emals mengo erERstmion
catel Yot o R e RSN PaRE AT, oxCcl Lot 10 color tone and
present i nventi onAssinotieerameplasd fd abtamam arahasic mlycat"ﬁ)onmhaving a

reduced amount of the foreign materials, for example, in Japanese

30 Unexamined Patent Publication Hei 5-239334, an aromatic hydroxy

compound with a carbonate diester was subjected to a melt

polycondensation in the presence of a catalyst, an additive was added thereto,

and the mixture was kneaded and then filtered by a polymer filter to obtain

an aromatic polycarbonate containing little foreign materials and useful for




conpound and/or an al kakine earth netal conmpound were used as catal ysts,
and further a nitrogen-containing basic conpound was al so used as the
catalyst in the production of an aronmatic pol ycarbonate, and since the
ester 15 interchange reaction was further progressed wh22 November2002e
anount of the nitrogen-containing basic conpound contained in a reaction
mxture within a specific range in the ﬁroductlon of an aromatic

pol ycar bonat e havi ng a vi scosi ty average nol ecul ar weight in a specific

range, it iepipcalgise] wasdestibid dn Japamese nsexamineddiaient Pubbication in
| t 2 | t .
e 10 the shidBres” g methioflEh iRAR AR AR e tds Rielln PO AShERIAT 2| 0
product i on mdahemmmmmmmmm%dmdensatl on
t th | t t | t d
e the catalyst. FLmarey dRteitR R ERthR MR RERERRB RS T
|Sa|kt | 25 Sltzﬁmbe d f dinagg@r f. thth t cy?ff?{dt []e dd
i ke, is us e or 0N, 0 cata net hod to add,
at the begi ﬁﬁ?ﬁ@é %&E}?Q% ﬁ&?dfoﬂée%? 58{1?13#0%0@%’{8 st in a
L or (T- of a splateiigls @Md@ésatibtﬂmmteﬁammehbalsognmmstT@pr@esitalog@t Bn;g:)t ai ned
i spersin st in the sane nmonohydr oxy conpeoun e
dfstiiVat o oFa Elfer 3 yiress Bhe SRS BRsnay Mo Gaara by ho Blebm ¢ ne

vi ew poi nt @zf(c qﬂm@ls@@esipaitodéiel botﬁlcmsm aﬁra@dn!ﬁﬁﬁc as a
byproduct aft t ai Ni ng ﬁf romati.c goe Eél
pol ycond&nskPX 8?11' iCGRADIED P@%thlé e . However, in

the recycl ethdidipmtib alove AT findrdipy Qﬂh@éneagoz 9 inpurities derived
fromadditives su as cat sts and tahil.i.zer..a whi ch are
not contained in ﬂE@B‘F ﬁ@%@@%@%ﬁﬁ#&h lﬁ%‘ri}ﬁ%&ﬁk@ t he
byproduct naRahyd M@ﬁ?%%mﬁc%dly@iboﬁﬁfe Qeéshﬁs@i’érﬁhhﬁt in the
melt pol ycond nsatl .on the aromati C 0 ar.bo at&p he m)noh Xy
conpound i sAPBLCP easi@r@gmma @Sﬁﬁ%@g%%]@éﬁ?% é‘r‘%rs‘(ﬁl@l , for
removi ng st hehd yma* Made%o%OSﬁﬁ@écéﬁH@Y@kmﬂieﬁﬂﬁmﬁm%eﬂl es in the
m)nohycl roxy c npou d to a hi gher  degree possi.bl e by eatcw%pg

is,

mul ti pl e nuABageimn FRg t@ﬁ”ﬂ@k@@ ymagrs lessthary
however, di apevasiiiigREEWHeR tthiMraBeflﬁﬁé rﬁbl@éﬁﬁk'v%"élgﬁt oftPeandltas

|rrpur|t|es areat Q remain in Xy conpound even after the
purificatioR9 WVS@QOOS eEH&E]ée BW%@@BI%@&%@@WMM i on of

the aromati g ?ﬂgﬁh UStrafsfelredst ur’h% e catal yst.
As a result g&éepea e egger stufgl 2;5 o |s proru nﬁaﬁgm%\gelﬁt&@f ound
out that20it I

havi ng an e hbﬁ%ﬁtlgé‘grdlﬂeﬂl@yd e, for use as a soI vent for adding the
catal yst, nono xy corrpoun produced as yproduct n the
production Eﬂrthﬂ? 140 BRI s¥ i on using
the carboni giaeiftid 0?)%1051 ';ﬂ@ttﬁbé@the?c@lohﬂibé‘&@alft%tﬁﬁbéem cont ai n
a specific anmount of “aniso e a specific amunt of trinmethylamne in

order to 2och@m¢mw(wnﬁn@armtbebh¢kms@w Gl ﬂmams foxya gamerl esent
| nventi gg, agm& FrlEBLRRA thhe ORI Ry @liba SraYMSAPARRHS DY the
cohdensat | car bo c acl

melt pol on using a |ester as a raw material, a
met hod for @placal armbenoamg strgangeycar bonat e havi ng an excel | ent hue i's

provided by recyc R06 R ERA gﬁ,%qgh% pr oduct
in the above nel tJI‘h con ensap'yon reatfcetgl on pg?g%osle S agggf(?oeﬁﬁnl%/or addi ng
the catalyst , the sol vent al so containing a specific . amount of anisole
and a speci C :ne. Further sone part of the present

i nvention v&%@éﬂ@%@%&?ﬁggﬁut as a result of eager studies by
theb| nvgpt ors of Iﬁwagehm&iﬂteddmmgdrhﬂa?mvehnenﬂone&pni:éa&mg\that oneisE a

car bonic ac e n

suppr essed ﬁegﬁ@é’&%@%ﬁ? "&E’s‘??é' ; G%O@Fﬁgﬁﬂ%og?{&%@aﬁ aromatic
pol ycar bonadlihyldawin gompoaﬁd@htleatcanhbmcamdnhes@yamhhepwes'awtmawmim on, it
's possible uséa Y £he m: | 98 tamgalot%f) n'ﬁo“a/g\'zedr it is difficult to strictly control the molar

balance actually, and much labor was required to realize it.
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di ester excellent in storing stability and suitable for producing an
aromatic 22 Novenber 2002 10 pol ycarbonate by perform ng the ester
interchange with an aromatic dihydroxy conpound. And al so, by using the
carbonic acid diester, it is possible to obtain an arong2 Novembge20donat e
having a good quality and color tone. 5 Also, as to the material quality of
the reaction facilities, it was found ouf to our surprise that the
generation of the foreign materials is suppressed by using reaction

facili t:ces consi smwﬂfemolhx&iiamhﬁbaw?nmemomng@hydmmﬁm%@@nt of
a specific nmel as,a result,.of the studieg nd out a_ _method for
produci ng aﬁ"’i{ﬁ&h"ém@ @Qr‘%‘%ﬁ#ﬁ}f étmaﬁ afﬁe@s{h@ﬁ F}i]%fﬁa%f the 10

fT ﬁr ei gn mat wgﬂw@oly@bteﬁmrhamg tra@hmgbe w%I@Ummétﬁb? ﬁm@?llmgal e.
us, sone er pa resent, i nyen Vi a net hod, f or

pr oduci ng a%h ‘P;%FL fgg}ﬂg%‘ﬁtné qu\is§mfgfé§‘stg’@ BEESSriS&hak or ei gn
material sy %Mbﬁfdlﬁﬂ@rﬂﬁhbﬁmﬂsb Pihtbrcheabe redctist ]Iﬁ')bl\’dﬁg

reaction facjlities Stainless all.o r|S|ngaspeC|f|c Amount
of a 15 sped e.t%ﬂﬁmaglﬂgmwse et Bate n@i‘a gh HZAUOTHRAE IS an

SUppr essed, Rendat Aler (oD ARAIRAON, O ol AL ehehother avla,

stai nl ess amea@ga}falm«h@xp@ie@h &ﬁﬁ@mpqummmﬁmoaﬁgﬁws @b@&ﬁ% ned

therein is Jﬁﬁeﬁ?@@]f P%, 20 Thereby, it is pOSSI ble to produce an
aromati c polycarban gte use 3r appl | catl ons suc as an opt| cal disc

which retfuires re @Qit eemoeatrab@n@ WHPIES adeng weths one

ot her part 95%1% s gﬁfe iben facilities
useful for tﬁ% uctlon |ghog’u |ty§(\51 tic 2 5 po ycarbonate in
whi ch the akheoPmesgen ygaeVﬁmrealoag with theprogress afjhe mlyﬂna@zamremgw
materials i §u4 I%%%ﬁ% r %]a‘ﬂ%b S to
provi de reactron taciliti es%u%ée‘?h%a??r{d%%g ucl ng)(égw nFI qua ity gror?atl c
pol ycar bonaewenin A statgof mmalgmups,@ldﬁ@e 4e 8 stagheandraled by

the fine nz{%ﬁi {%ehgﬂﬂ% a probl em of clogging of 30 the pol yner
filter a]n% prel?é(;ra usege or tical applications, by form ng specific

oxide filmlayer @smnaﬂwnmmtyemrﬁmmamm yearbohatarhas t he

ueed for 1 neEpAdBprie ‘Qﬁoféﬁﬂﬁpﬁ@ﬁ%%w}ﬁ%ﬁ Byl 2LE o ovide &

me]t hod Lor aceeragywsech Qﬁcha@f}lm?l case, sinoedhe

pol ycar bonatg. 4 ; |gn
material repr ese‘rnllzjf1 énbl:fm fie ?ﬁéﬁ%or e&%aébﬁ?{erl a %OF)Q gel state
forei gn 2mt elirestly affeet Immml ﬁnal/pmé&mss adki es.

Furt her, by mati c
pol ycar bonat %ﬁ\%@h%g% auc %Yﬁ%ﬁ%@%ﬁ@b@%@%@egﬁ%% I ne

f or ei gn mat eniddiosghpessscharacters,fefie; the inaportancaf the rODat'c@lom de

oroauct 1 on OF CnEp bt Els R RRTh LF &@&@%&%@E?’%xc Bfioe mithod. 1

was el uci dat ed t h&dn the eﬂwhmﬁesmésnanpamaﬁedﬂb&dmhy%mmuhdselsgd

ot cct a1 y By ek el el B SE gt iefad € bR aB oL S B It RS, v

aronatic polsjzamg,dmai]mgﬂm:mma powdery iseatbarad prafasedi sEowssyr,thet he

atorial s, COpuancEERPeEbe iR maRSi e G AR Pafl.

applicati onthoa;e(bﬂiglm@swws ng materi aI having a small error rate. Thus, the
present invention as foI I ows A hod fo oduci ng._a polycarbgnat e

whi ch conpri ses a)goéﬁ% W!BWH@&%MW nd a
tCar boni c%@tc gl oﬁkﬂéieﬁo@blvelﬂ@ts@ ﬁﬁélemt emt}i@Pc L‘gﬁ%lé obﬁcwﬁbhel réismﬁuﬁbellﬁtlonl t
ransportati.on osi tione ec efqre.said.raw gaterial, nelting
vessel Merﬁwg@PWgGB@pW@PW@hS@%YWW@!@] PF%‘H@%Brtatl on
piping is an@@ﬂmﬁ%ﬁ!ﬁ?d@@ﬁn%@&n%@;ﬁl nateHavisy aflekvellditigalitys 0. 5

cmmn. or higher m xi nQ, and nelting sai.d ar tlc di h oxy corrpound
powder and an Argond efficiencyyi %zx@repr@pemmvsm m%p%%bd]ﬁ

pol yreri zal iRffiRgh aeAula iﬂtﬁapbmadﬁistﬂimwm@favammm “anerein
pressure of "a gas phase o the raw material nelting vessel is Kept at 0 MPa
to 0.05 MPa as gauge pressure. 2. A method for producing a pol ycarbonate as
described in the above 1, wherein a vent piping of the raw material nelting
vessel is connected to a scrubber.

-1




3. A nmethod for producing a pol ycarbonate as described in the above 1 or 2,
wherein a vent piping of the raw material nelting vessel is connected to a
condenser kept at a tenperature of 70C or higher. 22 Novenber 2002 12 4.

A nmet hod for producing a pol ycarbonate as descri bed i n 2hNoad&aber 2002wher ei n
t he carbonic acid diester is diphenyl carbonate. 5. A nmethod for producing
an aromatic pol ycarbonate as described i®n 1 above, wherein the melt

pol ynmeri zation reaction is conducted in the presence of a catalyst

conpri sing ahexefdteltoobmmlapmdnotmavmgditde dmowmad)nandradiesimobdegreepound,
and a ni trogfn cont ai ni ng b@?ﬁ’ﬁ %%% erein G& %?ﬂ’%?(ﬂ%ﬁl ac%ﬁ1 di ester
conpri ses n SsERUL O ty 6tthe

ni t rogen-co r@iuutng corrpound not nore than 0 5 ppm of each netal contained
t herei n and not re than 10 asallc aC|ddr|vt| and
wherein the reac?gdﬂ)iih t&%qf%eBm% g’ 3&1 find

vi scosit - agfif é@ﬁeﬁ?ﬁd&”@ﬂbﬁ)’d&ﬁ@é}ﬁ arGRatiohe ﬁ!aﬁb(ﬁla?t@ ée%lb;ﬂﬂlelisbéﬂ‘]e

Tange of notEBERERe R FRIGHT RO BNe AORSAIDAbHALRI, ARLIWH i od i

whi ch the Vbﬁﬁﬂ’fat pRYSIAER (Ol @@bbﬁém\ﬁbaa&ewﬁy hking hé borcatitidtitie 1S
bet ween 500 f 000 and .no ess t ha pm and not nore .than 1 ppm
during a pefPfd wg%mtairneg l%%’mwl |‘~bﬁ$ﬁia§'fane he
reaction m QO8N p&,ﬁ@rag{gédhggbﬁ@ pElldigd of an
aromatic po%cg?%onat e y r(catg(?:tl n a m xt ur.e mal nl'y_ cont ai ni n,é{ an aromatic
di hydr oxif cedlgbtane @p@n&ﬂe@rsome@ e@ﬁé@ﬂtwenamnge

reacti on using an gﬁsﬁe r@?@&[ﬁ t al
conpound, and a nllgltﬂi@gtr?%dﬁ?ltﬁg{ ni ng” hasi 2 o%ﬂd as the cat a%?sﬁv\her ein
t he concent cANPOUI faD%l@f alkadina casiit W@h@)@-ﬁﬁﬁh taksts,eact i on
m xture is Atfutthef foo ﬁﬂﬁnﬁ%ﬁlﬁﬁ %Pg)ﬁ%d aofe than 10
ppm duri ng gﬁperl o Iﬁ%geﬁ e VI Scosl ty @%%(ggfﬁs cular weight of the
reaction m %ﬁs’lﬂ.‘@tllﬂt prRcdictBHom natesend@moed: leSEm and

gglt e(r:rl[jlr vvel QW qﬁe reactl g%f%gx?%%@hgabégp\%eg &ééﬁ%&%@gﬁoo 7. A

product i on #ae NBtogen-Edariing asmoonmoa@dmnsamd@ﬂelrﬁaqtmorsmlm 8

equi val ent ]‘%i]g Q ﬁggéa(} al kal i ne
earth netal e‘?:Ioﬁjrr%ouérﬁh us %tﬂlgaseé C?Eh%kaﬁ e aronmafic 1égﬁydr oxy
conpound. hasmmmmtyzmagem ecdapwmgmmmspeetﬂmnge,msmssﬁéd in the
above 6, vvh Wgﬁfo%!t of the alkali
nmet al corrpoun@l’t%%llz?ﬁra}a %%)E}JI ne eart G?{tqﬂtgg%%g%ﬂn% IS used based on 1
mol of tdge bhmmahde@nﬁmﬂmxandwbbmm dgjerigrafiatuct i on met hod as descri bed
in any of the abo i npound
is expressed by tﬁt@tb?oﬁvﬁépg)%igfﬁ#@%#nhﬁf;%%ﬁ?%mwﬁﬁ§acr;mal kyl
group havi nthexppraiustionef abearonta yearbe tHe mebpelyeandansatiarar bon
nunber of 6 scri bed
in any of t%%@%h@g@%@p&#m arorrg% égﬂ?/éﬁ)anpounggl s 2,
2- bi s(4- hydtkwgamhmylwm}gmaﬂmhmehﬂsahrmaﬂmlwﬂemﬂlmsal& @Bi phenyl
car bonat the nelt
pol ycond’& %%18&0&‘&%%8@#%@#%&%%@@% ’taéftﬁ{aegﬁa afrsglﬁgﬁat erial,
wherein a nﬁscthednwmdd'omddnmmmfd)helcmm aninthod toadd odt thedegaining
pol ycondens g off S5 AP the pb§ i SlliohPa BB RInI A G A ik 200 no
obtained by dlssolvmg the catalyst or a slurry ohtained by dispersing the
_ catalyst in the same monohydroxy compound as the distillate of the
30 polymerization is employed.
At that time, from the view point of the production cost, the
monohydroxy compound produced as a byproduct after obtaining an
aromatic polycarbonate by the melt polycondensation reaction, is recycled
and used as the solvent. However, in the recycled monohydroxy compound,




22 Novenber 2002 13 the catalyst, the solvent for adding the catalyst
containing not less than 1 ppmand not nore than 1,000 ppm of anisole. 12.
A production nmethod of an aromatic pol ycarbonate by the nelt-

pol ycondensati on reaction using a carbonic acid di est er2zNowmber 2002
material, wherein a nonohydroxy conpound produced as a byproduct of the
nmelt pol yoondensation reaction is recycfed to be used as a solvent for
addi ng the catal yst, the _solvent for adding the catal yst_ contai ning not

| ess than 1B g dawvedbiosn aaditivessugh ms 6atalystssne.a ﬁahﬂgerlaze A

producti on LR BBddrfiaRRO%A I
pol yconderris%‘f 1 0on %%@??g%ﬁusr ng a (t:iar boni ¢ acr(lciP{c}{ 1“es }ef as a raw mat eri al ,
wherein a nonohydf'uxﬂled‘pmmmgtgebﬂmcam(m ohydrexjuempeundas ael t

i’ oat al yer e bE AR L RS I e B R o OR AR A R b latBEC 0

1 ppm ang npolycarbennbs the nd@thypiroxy campoahe isymarified by eshistiliatmori upder and 15

aromti ¢ potJERoOIRPE e, BeC A ERARAE s frppieflely b BRRE e ™

nonohydr oxyremovelwithé impheities in the mdrphgdunty cmpeiidtb atu@mar&iegm@é ic

polycarbonate as d ribed in _an f. £ he_ abov 014 Wnerernthe

catal yst us&@® lﬁ]} M%@MBS% ‘}’a‘l‘ﬁ %‘é%fi%&ry

gmnhﬂg Zr n @fagﬂlmtrgﬁ?lljﬁsglg(?\?e@pdmuat ernar Hﬁgldﬁ?g‘r?ieﬁtn@s%?u and/ olr Zﬁl v

al kal i nd0ea ‘igﬁé‘mﬂ% ﬁ‘é q}@srgﬁpga)@&lfyr%ﬂl S o a

tCﬁr bogl c acatdexdu wﬁﬁ@cﬁﬁi, khé&wﬂb?@h@ﬁ?ﬁ@oﬁdlé@ld)mm;th@lmb@@cﬁitﬁi fm& e
an ppm ro n atomof _.a n n ni_ng ,conpoun

not rore th W@g@}%}ﬁm; %ﬁ?am%ﬁaﬁga_’lﬁs%pm of an

organi c inpuri ty Arﬁla%suﬁzofuepemé&eé r sthdieBlopctig Peobismatiemieators

Car boni 5"20% btBat iranastBedatndicne hen héf”’x IEERPREn ol | ol i

D

rreg al cq t ! @ﬂ{@roetﬁémahﬁ@v?h aétibra?,%agh@ow@{mm&?g@h@@é@ygﬂ ntg the
ester inter ange eactl on re e resen I nven nre es 0O a
met hod for tgl‘?o@g q:giexag)ﬁyg%d H@ 1398 Gty and
hue by usi nghearepiRebélyasidnetely thie ﬂfelwsur rﬁi@ﬁb&ﬁénaé ﬁﬁ?ﬁrfxbﬁﬁc

|rrpur|ty|ss essed asecrfrcvlue owrnthe producti on of
t he ar omat i 1 %5925 I?@g?“@@w@é’ ey £ing the
aromatic di é}ﬁ@ﬁﬁ%ﬁfm@a@mﬁ/@r@s@&%@aﬁmﬁt @fﬁﬁh@t}@lﬁﬁﬁﬁé mardelnopr esence
of a catalyst to performthe ester interchange reaction. Thus, some other

parts oR0t HOmpletesmeparhef e presentdnveniions. 5 16. A car bonr_c aci d
di ester excell entByfﬂhébi’éééi‘ﬁlﬁ%'e%ﬁidd, Mtl?é‘ﬁe%ﬁbdﬁﬁ';ﬁ‘oﬂ R OMSRe@N

argrratl c E%ﬁ car B(F))nat e@%{m ng- ting %Qﬁgﬂ%n?gtl §>P§P§t Cé‘i)é%%té‘oar%)ound
and a car @ﬁ@%ﬁ@@@% i an
al kali net b1 6dl r. rform
t he ester ?érr%‘%‘?crmg e ?%%@ng@%@rerertﬂ%t%ﬁ% gﬁ(}t}er cont ai t nore
than 5 ppmBAcEE rl%BﬁPVl by t %W&g‘b( 2N g0 und not

ot ror 201 128 18@%pm Mﬁ cyP?éb?i‘%er@‘ﬁWﬁ?ﬁkﬁf@%@%F‘%@aiPﬁ

di ester as %Ee%&@er@é Oil“rﬁi 613, thessobyant eetaping a spagfiat of iron,
tin, chroméﬂg fjtrdiﬁ ] enents, is 0.5 ppm
or Iess car Eonr c acr ester as escrrb ?ﬁmgréther one of the

abové 16 and 17, Inehersonpe padiofithe present saventionowas aecoraplishedthit s is 0.5

ppm or | essgp, onate by
heat i ngnel t'Tn (ﬁﬂgrj?%gr%n% ic di fhe%g?oxy cor&ﬁ%@ﬁggr o‘{r)r%é%gggl d diester
in the go esmrentlom thatmuae&'mnvedﬁplse gicagbemic acidediester dhtainedpatind and/ or an
al kaline e tion,
wherein as %@ﬁ%ﬁ%@%@s@ﬁ&@%@éﬁ ﬁ%ﬁbﬁéﬁwggéf Zﬁ scrl' bed
in order to produce an aromatic polycarbonate having an excellent color tone.
By the present invention, it is possible to provide a carbonic acid
diester excellent in storing stability and suitable for producing an aromatic



2 5 any of the above 16 to 18 is used, and as the catalyst, 5.0 x 10$% to
5.0 x 10~ equivalent of the all~ali netal conpound and/or the al kaline
earth metal conpound and 1.0 x 10~ to 5.0 x 10~ equi val ent of a

ni t rogen-cont ai ni ng basi ¢ conpound are used. hurther, ZNovemithsr20p2rts of
the present invention are as follows, 30 20. A production nmethod of an
aromati c pol ycarbonate by the ester intérchange reaction of an aromatic

di hydroxy conpound and a carbonic acid diester with suppressed generation

]9f }‘_Or ei gnpdywb@hailae Wp@ﬁ?mhigethwéseeﬂ ?tkemh@hg bmfﬁﬁahfm‘pm' ij;)n
aalities 1s,a,stalnless aillo the fotal conteni of nlpblum a or

vanadi um i dreRyGmeQud,) | da&%éﬂlﬁ%’%w@m@@@nﬂ%@%@dg? 15 ppmto
1, 000 ppm pgdesibkle 5 Olstath hamromiatixbadycarbondtertaivife B@ond afbditpaad @slor

described in the above 20, wherein the catal yst used for the ester
interchangetOP@action conprises an al kali metal conpound and/or a nitrogen 5

cont ai ni gg basi ¢ ARgpPAYRFtIRIHaldIIRFRIRY; oPfhd RACcHSS Sdlitied it WaS flurgPrpound
being 1 x 10$ to 5 x 10~ | e based oanTth f t

e, of. the aropatic di hydroxy
conpound. 20Ut teowanserpBse thati the geasrafiony Jﬂ&%%y@glﬁ@ﬁap@essmerei n
an oxide | havi : ' ; R5inl Ay ri sing
10 iron ox%%@?%@%ﬂn%gﬁgﬁﬁsgwgfﬁed até)%art ngtfm %% of the

i nner wal | amonatef aspewlc medak Ao A resalt of thesstudkes todind o prstbed fan of t he

aromatic Eﬁ%"é’ﬁ ; ]?,g%q ) bbby ;
pol ycar boggéﬁgags escmré%ﬁ?ﬁb he,ar%\@%&ggiéﬁ erern %%%%Q%@ﬁ%er
conpri siibg foreignaenateriadsby theester intesehsngenethkod en asdndastrisd s¢alaer wal |
¢ ; faci | idi . ti
fsgcr:i ?ictei gs 0 aﬁ@%‘?@??@ 'o; ygg onat Eeihgésﬁ,% egg@%%sdgﬁlete_l er Io_(r)12 of the
above 22 arprogecingan aromatie polycarbanaye witbawppreseel gensrabeneéforaignchr oni um

oxi de as ' (o) | : 4 he inner

wal | surfggggb_ g&?g%?FF?F§§5ﬁ%ﬁgﬁkﬂﬁggﬁeéﬁn%%%%ﬂ?@ﬁﬁﬁ%@g_ . Production
faci | ities wehctionfakes madelof astaivtessallay compuising bepecific amowtt afae above
22 to 24 Wﬁﬁkﬁk aromati c pol ycarbonate is produced by the ester
interchéﬁge reactiron of an aromatic di hydroxy 2 5 conpound and a carbonic

aci d diester in tBythesxentienott iapossibieye obtais anvapreaticpolycanbenatel of an
2 e L POMERCRONTLE 0 L ph i BLAE IRDRROSENT 08, eahid] o
catal yst, vihalities of twhich nuderipbquality dnastaitlessallby aundithg toted aneamtiafn
e e U
by conbei rfihe¢tebyaitavpossibleto praduce ameamimatepalyoarbodatsSusafubfor28. A
producti on gEnPAGBL A% 35 ARRLHEAPLY AR AR firedYALE: D eve S RYGITDET 2002
materials.
An object of the some other part of the present invention is to provide
polymerization facilities useful for the production of a high-quality aromatic
25 polycarbonate in which the amount of foreign materials represented by the
fine foreign materials is reduced. More particularly, the object of the
mnvention is to provide reaction facilities useful for producing a high-quality
aromatic polycarbonate with reduced generation of foreign materials
represented by the fine foreign materials, without a problem of clogging of
30 the polymer filter and preferably used for optical applications, by forming a
specific oxide film layer on the inner wall surface of part or the whole of the
reaction facilities, even if a common material such as a stainless alloy is used
for the facilities.
And anther object of the invention is to provide a method for




16 the production is carried out by conbining the above 27 with the above
26 and/or 20. 29. A production nethod of an aromatic pol ycarbonate, wherein
the production is carried out by conbining the above 27 with any one of the
5 above 1 to 4. 30. A production method of an aronmatic ,
wherein the production is carried out byltonbining the g%h‘égefgggaﬁtd% t he
above 14. 31. A production nethod of an aronmatic pol ycarbonate, wherein the
production is carried out by conbining the above 28 with the above 14. xp

32. A produgt 1 : [ [ 1 :
roducti on PooBBnER AP o PTRl altghife BANGH e dHFEACIBLLDNS. in,
above 1 to whickForelgmpmettrial iepreserg¢dbyltheffinrrfomigrmbtenalsodspecdalbogaistate wher ei n

t he production is carried out canbi_ni at | eas ny two of the above
1o, B, 15 ploteigy mafdtials e pehsgd by BSRE 106 G vp e36iE Mkt hod of ¢ he
aromati c polycar P%ﬁér?b?ﬁwéﬁ@s_eﬁﬂﬁ%xﬁﬁhlﬁ"ﬂs ISHssi‘bD:eto SMRe A7 al¥nidtic6, the

conbi nati on of the aboye 19 wth 6 and _26, t he cornbi nati on of. 19 with 6 and
20, and t hepelyedsborsaté withaédured fureign dnagerihls reprasented by thedineHfatreigmmmategialsa

per i od 10 whl Sho e MiBBeSLANAAYSIa0e S0l saul ot uehobhaBlud dreact o
Vi scosi t y- ayehfgie pdBlcebdhae, %@Eécﬂmy fth@ploaatdnaT i XdrHAR: plydaeboMaayby3, 000

and 10, 000" neans that "all e periods in which the viscosity-average
nol ecul ar wiieghter exchenge mededi on ni xture is substantially kept between 500

and 3,000 or 3. 0AQ, AN dQOPRe tokdled BBicFARGekedt R e B SRIRLShANYaIG! Xed

vessel for obtaining the reactl e continuous r

facilities, edpociallpfide gelostate forsigh ninteridiecai it redudedtnisre effbgaivelyebythe f i xed
vessel when tq.e_ vi scosi ty-average nol ecul ar wei ght of the reaction m xture
at the di scf?ﬁ%ﬁieﬁﬁn‘iﬁﬁmﬁhﬂﬁé’fé CENE MVeAl9d vessel is in this range,.
The present invemtl 1.$iof 1 i sk | h
there are vari ou?hilgﬂr?l) Sa%&p H'{}Iﬁgl% g?%ﬁgﬁdg Qg@@@&ﬁ%ﬁ%‘%ﬁ% (Céll\g%:‘tdglg ﬂteéolgx?%éllg
present i nvewentoon, issspecially hsgfid forathe applicatipud ip optibad madteriahteapavedlytfyr the

perform ng a_nelt. pol ycondensati on regactj.on.of, a m xture canprising a
B onat 1o di PAbs® e B RCNER Srrabs BRPIYUiEh & ths TeGUROHE P UITEvfog il o
carboni ¢ acggordhst er expressed by the follow ng formula 22 Novenber 2002
17 (3)' in the presence of an ester interchange catalyst, etc., conprising
a ni trogen- cont alhushéharrssent byppiinmid aafdloays: al | ~al i netal conpound, etc.,
is desirable. t~2)n () s)n NQ. ~ ~DH 5 (2) '
1. A method for producing a polycarbonate which comprises a) supplying

an aromatic dihydroxy compound powder and a carbonic acid diester into a raw

material melting vessel through a transportation piping positioned directly before said

raw material melting vessel wherein 90 volume % or more of atmospheric gas in the

transportation piping is a non-oxidizing gas and wherein a linear velocity thereof is 0.5

cm/min. or higher; b) mixing and melting said aromatic dihydroxy compound powder

and carbonic acid diester; c) followed by initiating a melt polymerization reaction in the

presence or absence of a catalyst, wherein pressure of a gas phase of the raw material

melting vessel is kept at 0 MPa to 0.05 MPa as gauge pressure.

2. A method for producing a polycarbonate as described in the above 1,

wherein a vent piping of the raw material melting vessel is connected to a scrubber.

3. A method for producing a polycarbonate as described in the above 1 or
2, wherein a vent piping of the raw material melting vessel is connected to a condenser

kept at a temperature of 70°C or higher,



4. C' G---- RS R5 (wherein Wis either of the above two fornul ae or
-0,-S-, -SO or -S-) y -~~~~- y a Aa ~3, In the above formula (2)', nis
0 to 4, R2 and Ra are each the same or a 10 15 20 different hal ogen atom or
a hydrocarbon group having a carbon nunber of 1 to 12; EbNo@&ﬂbEﬂSz@fze each
the sane or a different hal ogen atom a I¥drogen atom or a hydrocarbon
group having a carbon nunber of 1 to 12. As the hydrocarbon group, an

al i phatic hyclirocarbon group having a carbon nunber of 1 to 12 such as an
al kyl group, etc., or an i C . r | er
of 6 to 12 such af' 'phe%‘yIIﬁ%’::jt?g%g)‘b,r %Ijta%:{g&ggg %%ﬁ%ﬁe%%% ﬁ:fhggigjﬁogltjgm
chl ori ne, bwhbteiretheicarbonie,acel diesteras dipherylhitonatd. Rs i s an al kyi ene group
havi ng a carbon nunber of 3 to 8 As the alliylene group, pentylene group,
etc. are exenplified. As the aromatic di hydroxy conpounds related to the
present inventiog, ~r sexamReR ?jécﬁé EORVRRARY bAITEABANR: of dRschited4n |
hydr oxyph~enyl ) pr opane, 2, 2- biog érlhydrmoggy-& net hprgﬁy )prgpanse, ~4 f 22
Novenber 208 vies whesyid-the aduadix pelymeyizitiompteanton 25 c@ndvicted4inhthdr preyende of a
5-di chl oroph | ) pr opane, 2 - bi s(.4- hydr oxy- 5-di.br.onophen r opane,

b1 5 4 hydr oRYRNEN TR Rl fretal Comiaanty Godior 5 UGl e Ry R b (RESRY

P, p' - di hydr g/ 8lhRRRBNcontdinthg Blskdodidtind, wHerBWAhO ¥MBbMRRABM diester comprises

bi s(hydroxyphenyl) “sul fone, Tesorcinol, hydroquinone, .

1, 4- di hydr orgt- 1208 ag 3] ppno besedeanethe nitroiganyatpmxgl B niteighy-cpeatainérgecompound,

bi s(4hydr oxyph I Ifide. ~bis(4-hydr | | £.0X] etg.. ar
exorpl 111 ectonipe bt g ot 4 o R B Bt SO AT ne 16 gl o
I n the abovealicoli¢rutid dedivativeRdnd Réherdnlp theRkeactisremixaai dutigSaafied thearehOtion

di fferent hydrogen atom all ~ Iﬂgﬁoup havi ng. a carbon nunber of 1 to 4,
phenyl gr oupaso? Viseasiyeayerges gipleondar yveightpanfl Whetsina goresnisationgfthe gitrqgephe
present inv j s W | ] 0 andl ,

bi s(chl or opﬁ%éyﬁ@gcggr Egﬁg@ [en,?[L Cgrinr;[géf)ﬁ%ﬁiyﬁ?ﬂ ?@B%ﬁg'? %& lggg%ﬁ%ﬁgﬁgfigﬂgﬁ%&%at e,
di met hyl cappmnaide notinsdrbythard 3 0c pptnodeditg ad périddy lin cahiblo rthe evisaodity-average

di cycl ohexyl carponate are exenplified, and espegjall i phenyl carbpnate
and di t ol yl MOHCHBR ek of the Eeg %{ngtwenw{ﬁ? ePoiscandnOb. s hatat

pol ycaxbonap @1ipghnt BB RoBHEHE thdl §PBpn® Rlurihg Wpdrbdlir? Whith! &8 viRioSitRhdkhye
1.005 to 1.10 noles, further preferably 101 to 1.05 noles of the above
nment i oned caolsshlae waight ofithe seastion :1iQrais bdtvires PUrand 196108. of t he aromatic
di hydroxy conpound. Farther, the aromatic pol ycarbonate in the present
invention is allowed to contain for exanple, ethylene glycol, 1, 4butane
gi ﬁl . 1, 4cycl ohgx?ga }ld';)m&:fctibﬁWthocﬂ?ﬂaﬁrﬁeﬁlaﬁ@pdiyedrb%lﬁit@by r?&tri]ﬁ?glla aiikuuhfalti c

i hydr oxy conpoun diol), for exanple, suocinic acid, isophthalic acid, 2,
6- napht hal OBy SoRfriHE kP Matie iy drogyi gompoes and 8yrartonisdsie dearp B 1 ¢
acid, ter ?p%&thegchaﬁ drea&ldh usi aalﬂdlﬁﬁéﬁ?&}ﬂ] cﬁma%é/oraﬁaﬁkaﬁgé eRIARBLE

| actic acid, p-hydroxybenzoic a |§; 6- hydr oxy-2-naphthoic acid, etc., as an
oxycar boxyl campmind, iahd ree cmgangontaming basiatcampound an tht katalyste whbreootiound,

an al kaline earth t al . . . . . . .
concentrat{z)% ot the nitrogen-containing basic compound in the reaction mixture is kept

in a range of not less than 0.1 ppm and not more than 10 ppm during a period in which
the viscosity-average molecular weight of the reaction mixture is between 500 and
3,000 and not less than 0.01 ppm and not more than 1 ppm during a period in which the
viscosity-average molecular weight of the reaction mixture is between 3,000 and
10,000.

7. A production method as described in the above 6, wherein 10~ to 10
equivalent as the metal of the alkali metal compound and/or the alkaline earth metal

compound is used based on 1 mol of the aromatic dihydroxy compound.



conpound and a nitrogen-containi ng basic conpound can be used. 30 As the
ester exchange catalyst in the nelt pol ycondensation nethod using the
nonohydr oxy conpound produced as a byproduct to be recycled as a sol vent of
the catal yst, a quaternary amoni um salt or a quater nary2 RbesRber2002 sal t
and./or an alkali netal salt, or the quafarnary ammoniumsalt or the

quat ernary phosphonium salt and/or an all~aline earth netal salt 22
Novenber 2002 19 are preferably used. As the al kali metal conpound used as
the catalyst in ghe pugsemiction WedthdPal dek@Gibe@iR MR MHove 6 WRERNH e 10P sl egen
carbonate, cafbonate salt, acetate salt, nitrate salt, nitrite salt,

sul fite sal 10" eyuivelens as sha metahofobe alkali enetalicompsund e/ orthe alkalineé¢arth metal

bor ohydri de _sal t. .benzai,c acid. salt .. hydrogen..phosphate, and a salt of
bi sphenol - of XpRngS UsAbasstion] el aftheREomRC YRy R Sompdd s ot umm

hydr oxi de, potassi um hydroxi de, |ithium hydroxide, sodium hydlrogen
car bonat e, potassium hydrogen carbonat e, [ithiun1h¥dro en carbonate, sodium
carbonat e, pot as8i um Adrpéurdioe mathadysdeserihed dnaneot the abevs iin hodesin the

pot assi um a Lt hi C odli i i i e,
7t At am i ¢ peg s He b RSty BRpTHy B B ERan Bt o o
sul fite, potwlsstiiR9shi alkel group having & ¢hiboh aumbechfUnocy et £yl grotRBsiingn
cyanate, lithium cyanate, sodiumthiocyanate, potassiumthiocyanate,
Iithiun1thi%éﬁgﬂ%ﬂ@Pb§ddeﬁﬂ§iearate, pot assi um stearate, 15 |ithium
stearate, sodi um borohydride, potassium borohydride, |ithium borohydride,
sodi umtetraphenyl borate, sodium benzoate, potassium benzoate, |ithium
benzoat e, disodi um hydrogen ph®spNat®, di potassi um hydr@gen phosphate,

di l'i thi um hydrogen phosphate, disodiumsalt, dipotassiumsalt and dilithium
salt of bisphenol A, sodiumsalt, potassium 20 salt and lithiumsalt of
phenol, etc., aregpexempPlbih®dn ndikbESRRUeritkd iRasOst tHEWBR/el6 89, Wherein
aromati c di hyclroxy conpound, for Qxaggle, di sodi um salt of bisphenol A, or
a sodi um sathe agimatie ¢ihydraxy eompaiidyisl2 oichistbhypdraxhenpdpreranepind ®odi um sal t
of phenol ar r.ef erabl y us t ster exchange catal yst, an al kal

net al conpozﬁggggaﬁgﬁnﬁﬁr%ﬁﬁgh%gif%gﬁgﬁﬁl conpound are, the nost preferable
in view of their performance, but in case these conmpounds are used singly,
for exanple, the ester interphan%e reaction rate of a carbonic acid diester

with BPA woul d béls| ofy Pragustion methad efranprematicprjecasbensts &y B8 medt spal | er
than 50 % j STy ner.d I . [y obl ens
wnen appl | ch G iEnsglin kARl hEs BBOMTEEIL Bs  atUBHEEIRY P01 T
a ni t r ogen- monsdlaidnoxgedngmivad porduoethal abyfroduch obths incelipprdggindensaticonpound

described later together with an all~alj_.(and/ or an all~, aline earth)
net al corrpo{?ﬁﬁn@dtsg?‘i}@@g t%‘éu%ﬁ Iaﬁ.aaflo*veﬂta oglad%Bgrpound and/or al kaline earth

metal compound as the catalyst related to the present invention are used in
a way where the 22 Novenber 20Q2 20 all~,ali netal conpound and/ or

al kaline earth netal conpound in the catalyst are in a range of 1 x 10~ to
1 x 10% equivalent, preferably 5 x10-6 to 1 x 10$ equivalent, nore
preferably 5 x 10-6 to 1 x 10-? equivalent as the nmetal per 1 nole of the
aromati ¢ di hydroxy conpound. 5 Deviation fromthe above range i s not
preferable since it causes problens such as deterioration of various

physi cal properties of obtained aromatic pol ycarbonate and i nsu~ci ent

conpl etion of the ester interchange reaction which prevents from obt ai ni ng
a high nol ecul ar wei ght aromatic pol ycarbonate. Particularly, if the alkal
metal conmpound andlor the 10 all ~aline earth nmetal conpound catal ysts are
used in an excessive anount, the deconposition and the branch formation are
apt to take place by the rearrangenent of the polycarbonate bonds, when the
pol yneri zation tenperature is elevated at the |ater period of the reaction.
Therefore, since the amounts of such deconposition and branch formation are
great, the flow 15 property and col or tone of the aromatic pol ycarbonate
obtained by the nelt polynerization nethod by the ester interchange are
inferior to those of the aromatic pol ycarbonate obtained by the interfacial
pol ymeri zati on met hod.



In order to make the flow property and color tone of the aromatic

pol ycar bonate obtained by the nelt polynerization nmethod. at a sv~-ar 2 o
degree conpared with those of the aromatic pol ycarbonate obtained by the
interfacial polynerization nethod, it is necessary to r%g@,ﬁ*@@@gunt of
t he above deconposition and branch formation to 0.2 nol'® % or 1ess per the
recurring unit. To this end, it is preftrable to suppress the anount of the
al kali metal conpound and/ or al kaline earth netal conmpound catalyst to 2 5

| ess than 5tb£edaﬁ;§l whmbba@htmraddmgtbe@étaﬂmoanmﬁin@@blbs@ﬁm1 conmpound.
That is, Erefer(ﬁl ratlﬁap é@f se% anount of the all~ali netal
corrpound an and gk meredapd, is 5x 10-i to 5 x 1l0-6

equi val ent per 1 male omﬁﬂwu@neﬁmmodwaﬁre@%mammmmﬁétetﬂﬁk@munt

devi ates from.,th e rang it is .not er abl SI nce it woul d cause 30
probl ems suBMIRRO NSAHO 6?3‘510@%1118@5‘%5% HESL SRS obt ai ned
aromatic pth“ﬁﬁhBE%&eﬁ{‘Q Wﬂky %&‘o&ﬁcerd"%a% h&@fﬂﬁange

| ecul ar, Wei ght aromatic

reaction vvhlcq prevents firom obtaining %{;

pol ycar bonametp@ymmi@muﬁnr@acmms@g@r& vsatapa splyenk
cont ai ned i phd gl gﬂﬁné Eé’t%ﬁl ?%diﬁﬁi;%end tfr‘%nt t he

pr esent |nv{<:é}rl1t|on xsézc?g%&??lgg the s%em Ic Vv ué:q\/\%I Ee

gol ecuLaEi Y\ppwan@notn@méhanul@ﬂpﬁmpﬁmnm hylgmingpeci fi c range as I -
escribed | ater en a nﬁ’%h \ﬁdrg&aim I%‘té t color
tone and t hernal ab| |1 %Zﬁﬁ%‘%ﬁ 0 téﬁ?\’ggﬁ%@% apr%un EHQ" t he
cat al yst10i s tspoymndcmsa n@eackayeusing gearbonis amddlﬁster@s@eua%nt col or-

aromat 1 ¢ po ya‘c%ﬂeg“ﬁ?éé‘e#?g%@ﬁﬁ@éb@%@ AralEnd R oy ousbﬂ?‘ys. cal

properties ufelt pelyemdesmsatiopstgctioisiecyeled wbmseab@s/@s@lsrenufoa

ST T i e e
e, 2 ot A et iy o

59 0 t
o i B B HIRTITER AR A ey graup o e e cuen

hyar et oo (P ELSPb AR B AR hEd R RO i beE .

tertiary am ne suth as Arpmdtlgzhalrrm&thodo anayd)ma’quol matelmsnzy | anWe 2

etr anet hyt SREROEAAT A o EhE abr e Pre bRasf ot R EReRo usedin the BSony ar i de
'Eg'tjr gglljtﬁgl aﬁ@]@y | um tg?rrmeﬁmmf Py ~ I(umsﬁﬁ’bf?quabernaxy '
exenplifi e@%@Wﬁ%ﬂ&%Wﬁ%@gﬁﬁ&mM%%m ~1is
oL e o B e e oup o
therrFl ké sutF:)h ag F‘Efﬁﬁem ﬁ%ﬁ ﬁ@ﬂ?@éﬁ?ﬁ%@%@i d(&l et P
tetrap h e ny | aonetadlid dierhieBPand not m@m thaﬂal() mfwrdrgbnﬂdxﬂiblm@mhﬁzh
i trogen- copt & M ke e proRiBey A Ard Bt ol AiborisE by Beating-melting

an aromatic dihydroxy compound and a carbonic acid dlester in the presence

of a catalyst containing an alkali metal compound and/or an alkaline earth

30 metal compound and performing the ester interchange reaction.
Furthermore, the present invention relates to a method for

producing an aromatic polycarbonate having a good quality and hue by

using a carbonic acid diester of which content of a specific impurity is

suppressed to a specific value or below in the production of the aromatic




22 Novenber 2002 22 a ratio of 1 x 10~ to 5 x 10~ equival ent as the basic
nitrogen atomin the nitrogen-containing basic conpound per 1 nole of the
aromatic diol conpound. Moire preferable ratiois 2 x 10~ to 5 x 10~

equi val ent based on the sane standard, and especially p%fﬁ@@éﬁ Erigyd 0 is 5
x 10~ to 5 x 10~ 5 equi val ent based on the sane standar esl|

according to studies perforned by the indd¢entors of the present |nvent|on

it becones clear that |n order to produce an aronatic polycarbonate having

an excell en §@¥ HR%E L}QQH’O use
(added anou M g@?ﬁ%’?‘%@%?@% al nrﬁﬂga SIC X§’ orrpoun whi ch
was consi deithe cheskelt iIndiequresenes of wssmperﬁwnztheeatw that it
is extrenel y, fﬁmﬁqeﬁ Rroceed the ester interchange reaction by keeping
t he concentration nitrogen- contarnrng basi ¢ conpound at a

concentration of Adtus semetobber parts phih @p@santmmn@onmaasdolbms during the

mxtore 1% betveent500 g SoBbIIS %SBSP@%“’@% ot '}M@%’% SR o and

not nore thsmtmblﬁq&rpmdumganamemadmtpoiy tethy heatimgsinalting anage

"he reacti SRR i ErkgRib R 4dpE @0@2?@@%3%%}5839 %@@éﬁ%%@at on

reaction i sty%anmnMaMwe&dmmmmdmﬁeraﬂaﬂtﬂ]mgemﬁlan
aromati c pol Qnat e densat | eaction of
a mxture c é’:@ﬁ? aﬁ?ﬁ&ﬁt W]ﬁw %% %’ sed by the
?bovel fﬁgmw%mmmmMMppr@nm@mmwame

ormul a in.the presenc ter ~~T T~ rising a

ni trogen- c o FPEHRINg M g T %%PBPkaf‘?a iﬁ d and/or an
al _kalin_e elemdsnﬂsejoﬁtamedmhem ahtl rosmore daindl 0 ppisofiasadicshiehadof a

"pre-pol yner a general chemcal termin case the degree of
poI yrrrerrzg? ogresses to a certain extent and in the state of a

p|0| ymer'' by t]he 1Gﬁner Ambemamﬂddmsﬁe\nasmm&md@@ab@@m lgerdth o
po ynerrzatr n, further esgesy 1N thes resent i ventron i s possible
to use, Wt@[jam@al)"ggﬁgg ﬁ@d l}m Ciex of a group

14 el enent infethlif: dlemiends, qs(i@tp (m-]éés) an al I ~aI| net aI saIt of an oxo
acid of a group 14_ele the riodic s an, al kal i t al
conmpound for the 3§t aIy P@aq gl &3 ‘1 np\gl\tg%%negﬁjglgag@ve

el enents of 16@1(13157 lvﬂ%@ﬂ&i&@tﬂ@ﬁ@uﬁtbfﬂ@ﬁft}@%aﬁ@m&ms%m d}ﬁme)t usi ng

this all~. a nmet al compound as the catal yst for the pol yoondensati on
reaction, pol yoondensation reaction can be advantageously progressed

rapidly ﬂf\d 19u~ci @npiaductibaetiHod of apa®nitic Hel y@atrbbmeesb hé -abl e side

reacti ons suc as br anchi n(g agt)r on devel& gsag the on nsati on
reaction at BEIPHRANRROMAa r)hfhy Y RARPOYHEE D fex of

She gr OUpulﬁzeée@?gfécﬁttfal étg:lo : anTﬁthmeﬁg%@dsm ﬁn&h@@ﬁo@ﬁcrl bed in

apanese Unex-~ne at.en |ca i concre

conpounds oﬁﬁ?g% %E‘% Em%t%& Wﬁé

NaCe( OBu) s, wiResiiR it b&%@ﬁﬂ t@@éﬁb&ﬁeﬁd&d&é@&(ﬁ’

e e o

Nasn( o-n-C} § (Bt he AlIbS AT gxanp! i fied.
Further, as netal salts of t he ox acrd of the eI ement of
the 14th gr @QrpppundraéldobﬂuxOWcto{a@r(ew‘mn SORGItaWBRR| sal t of
silic~c aci ?r@‘%fé salt of stannrc acrd an all~,ali netal salt
of gerrranoug lg%g]?rlg) an aPkaIr nmetal salt of germanic (I~ _acid are 20
exenmplified as pr&uet oplerprrts of the present invention are as follows,

30 20. A producnon method of an aromatic polycarbonate by the
ester interchange reaction of an aromatic dihydroxy compound and a
carbonic acid diester with suppressed generation of foreign materials,
wherein the material quality of the reaction facilities is a stainless alloy, the
total content of niobium and/or vanadium in the stainless alloy being from 10



The all~,ali netal salts of silicic acid are, for exanple, an acidic or a
neutral all~ali metal salt of monosilicic acid or a condensed conmpound

t hereof and nonosodi um orthosilicate, disodiumorthosilicate, trisod.ium
orthosilicate and tetrasodiumorthosilicate can be exenp Nbiéfberl2002The

al kali metal salts of stannic acid are, for exanple, an acidic or a neutral
al kali nmetal salt of nopnostannic acid ot5a condensed conpound thereof; and
di sodi um nonost anate (Na~SnCa ~ xI~0O, x~ to 5) and tetrasodi um monost anat e
(Na~Sn04) cp ﬁftdi‘l(@()@ggmed The all~,ali nmetal salts of germanous (I~ acid

are, for exanple, acidic.or a etral all ~ali t salt of
monoger manous aci 4lor a Qi &kﬂﬁ'@ﬂlﬂﬁcm{i&%ﬁ@%@cﬁ%m
monoger nat egg Girkh€ ABote 20 WHiBkiA kRS catit A il (HRldtersal t Of ger mani c

(I~ acid are, faor exarrp , an acjdic or neutral all~all netal salt of
monoger mani Bita eaeammpnse@anammmm angyonadituegenof and

ort hoger RanSiAAE %m#&me%%@%@ RO oor ranate

(NazGe409) , oamsomdbemla kel wfmﬂ@aMQn&molb@fbh@ammaned The

pol ycondensgajy ;%J Ef’H] as nmentioned above are preferably used in a ratio
in which the ’?5? ﬁﬁanelerrent inthe catalyst is 1 x 10$ to 5 x 10~

equi val ent based 88 1 nBreduttionfaciitiesaf an adomaticpolyanbonaey whereiher abl e
ratio there In the
pol ycondens%ll ggieﬁgg@%ﬂ%@ng?l@(gq%e%gg)g# I@hﬁgﬂpﬁgﬂf %@%@@%m& eto
have 00-@xi RbRGXade ammalnrmem;)ommmm rmedatagars or e w&:mhbﬂ‘the imhéxre group
of oxo acid C bl e. By
dsi ng-t hose aNeReTit S regt Bl Red ok HTERL Besduckbiyiihe SRuBalecc

unf avor abl epalyd®bomats.i ons such as branch formation which are apt to occur
in the pol ycondengati onpreacti on,. 4.he eration. of ;for materi als and
15 scorching duriﬁ% a M“?@O r}ggllglgsgﬁgpggpmap&;@l %r}@élsy wi t hout
retarding ttesarived inthe hbovd B2 kivhgreie tla¢ omdeMmeMmgumcmﬂe aséd the
Tabl o 451 | BN GO POnERE 1P Cmateh tn e WA Sorcs G BA a0t BB Fibd. 20
abl e i [ r

As the oxi dstanglbsd Aoygroup 14 el enents of the Periodic Table, silicon
nonoxi de, sili con,, %I OXIﬁE‘?qtlnﬁ‘%ﬁgga tn di oxi g]e E%r@-‘f ni ym oxi de,

ger mani um di oxi de“and t S 29 PSfied It is
preffrfiblf (tl@sc!ﬂﬁ)ét gmeg:heno?ééfﬁm%ovelml ?Bfwhbmn:i’eheoﬂldelé' ein theI
cocat al yst existed i.n a ratio nmol e .(,atom. _or | ess nol e
(atom of Fengige Forokide g PRy GoHE somaraometie & Pometata) yor
I'f the Qgcap@i't)(ﬁ'ttheSvhtﬂ@dfmdlhnbhevaim@fac@dfmh@faml[n@ ihaitileast20aeei ng 50
nol e (atorr) l}lﬁlﬂlﬁs not preferable since the pol ycondensation rate becones

sl ow. 9%8r preferable to have a group 14 netal el enent of the
25. Production facilities of an aromatic polycarbonate as

described in any of the above 22 to 24, wherein the aromatic polycarbonate is
produced by the ester interchange reaction of an aromatic dihydroxy
25 compound and a carbonic acid diester in the presence of a catalyst.
26. A production method of an aromatic polycarbonate by the
ester interchange reaction of an aromatic dihydroxy compound and a
carbonic acid diester in the presence of a catalyst, wherein the production is
carried out by using the reaction facilities as described in any of the above 22
30 to2b5.

27. A production method of an aromatic polycarbonate, wherein
the production is carried out by combining the above 19 with any one of the
above 6, 8or 9.

28. A production method of an aromatic polycarbonate, wherein



30 Periodic Table in the co-catalyst existed in a ratio of 0.1 to 30 nole
(aton) based on 1 nole (atom of the alkali nmetal atomin the
pol ycondensati on reaction catal yst. Use of these catal yst systens in the

pol yoondensation provi des an advantage for progressing 4§, pQJP ¥&osyggnsat i on
reaction and the term nal 22 Novenber 2002 25 blocl~ng reaction rapidly

and su~ciently. It can al so suppress uravorabl e reacti on such as branching
reaction occurring the pol ycondensatl on at a low | evel. In produci ng the

glrgﬁm;}:g glo‘lh m@ COWDJSE)%%%‘E g)gl car B(;i)*l’]lhlﬁ]gatacIdyoyb(i‘st er un a%{}&‘)én

heat i ng- melalil gr t is comon to start the ester |nterchange reacti on by

addi ng the preV| eaction
m xture) obtaine hr ougmg‘?% agl(?/(g{)l ng a mx E?@Mﬁa con%gellfr%l ng an
aromatic dlﬂ;eqnmdycmmm:(mme mtltg)y ﬂnaabodecﬂgt\mthmmmma]fthe i nert
gas at m)éph%cg\, Q) he present invention, there is no particular limtation
to the tenp u]r nd pressure for perform' ng the ester interchange

reaction of the aﬁ%@rrat|Apiodiudimxme¢‘1vd)o£mdammmbpob@a&mnatemhdrednester,
and any congi ti suf ur nd. ected
are capabl eq@f Ol%hge touB y Wﬁ%§%%ﬁ§§$%§9 %iﬁpound
producled Ey the r@hcti oAm’odm(ttﬂ)rDmeﬂB@tbofﬁnaimnlz atiapb lymarl&)tmted n&ﬁhe]mndl y. In
general t e reacti on tenperat i s t.wee t 0 nd, t he

t enper at ur etHePIOHHEROR PS&%%T‘@@QPEH Hﬁﬁmﬂgt% a%@ r?‘gdy’gg§ 5 /bpye 14.

pol y_rrﬁlruétatl gg @?ardlghm&mwoaimmhmﬂmammaacm@mbmt whéremy be
possible to rformthe rega bonl ethe |§1éé§ema c&.rga
pressur e orﬂ{%@ }S&%P@@ ¥ r?im{ﬁ QUFL0NE QLERG ced
pressure. ldbdw ktocpnmon practice to facilitate easy renoval of the
produced phenol t pro he. reac I nt roduci ar o small
anount of an iner gasrglp(m?5 Wﬁﬁ?%%‘m& ﬁ@g’g@&p@&%&i" . 25
~t Tot bg S ltoemef x@dueﬁ?ﬁmm‘?ied ggttb bbﬁﬂ)lhﬁlgaiﬁ: lésdtl awstwd damfem]yeggoﬁi 00
started a rature o an ressur.e o

Torr, th&n f@@%ﬁngi ‘eﬁhﬁ}r HCprR NG B@gé’ﬁal MAUCSsure i s reduced
pol ""ES?LSﬁa:gie Wﬂ bonbiey ﬂ‘%‘%’@ggmhwé@?meac%@m‘@‘Zth?%ﬁ%ﬁiﬁa‘gﬂl“éﬁ?é;& o
pol y uri é;flg [ [
is 30 cond ﬁﬁ&?‘ﬁ% 1601?3 %ﬂl é Sure of 1
;I'or_rI p[_ I es(ﬁ)m%'ﬂ@]?h@nloflgwﬁﬁtaﬁﬁji ar i m tatl oné;o t he Ztyl e of I ][ heI
acilities use r. execgutin e.prese on, a usual ly | nwwn
vertical type agi é\fi‘@gg’f’ EE Cﬁ& ‘3@@5 FHRIIE sel or an
e?trudf ca@ole%‘t lwﬁevd ?taﬁammb%tn&aeah ma%twé@ﬁmréncp@b@g}ar“a nfthe gaze
of performn caction.in atch proges S, usua erfornmed by
usi ng 2 verﬁwlﬂ‘yé@%{%ﬁ we?@%mom t dr oxy
conpound afi@bbf‘@e@@B@@O‘éh@I@dO@hlﬁ%bﬁéthﬁt‘taﬂﬁhé Y'E)d,@%w}ﬁéﬁﬂhé atio into a
first agi ta%l[ﬁ%)réuéessel att %ﬁarn T@Qﬁ rectlf i cation, ([:Sh‘b . repl achgg
the air of e addi ng
the previ ougdyt HERREERBE0 ot 3} &300%%%0@)@’691&%0&@&@&6&“ ng the
systemw th acuatlon o perto the |a1t|al phase’ of th&}e nmerization,

t hen traasf@mplﬁgeyw@xe ézesspeéﬁmqﬁs@m GPEEREI0US t hout
a rectifying Eﬁbﬁﬂbﬂﬁé’g tReEorRHAGH 8 b gkﬂﬁe%&l‘éiﬂ%m“ Apk ol%’%uﬂm dlegr ee,

al so el evatin e tenpérature to contin t he

pol ymer wi tvessalezvbm&e VB@@BIW‘@?@E@HIM&I weghim &he sepctign mpgure i n or der
Feact on oy CiCHERERR bt of f‘%%ﬂ%ﬂﬁ? p‘?é@%%?lﬁt‘%%% R exanpl e,
it is possible toThepreaemtumm@@as B escnbe in eta]lbelow
30 Although there are various kinds of the aromatic polycarbonates

related to the present invention, especially an aromatic polycarbonate

obtained by performing a melt polycondensation reaction of a mixture

comprising an aromatic dihydroxy compound expressed by the following

formula (2) and a carbonic acid diester expressed by the following formula




15 adding a suitable anpbunt of the nitrogen-containing basic conpound
during the reaction in the first reaction vessel or during the process of
transportation to the second agitation vessel. In the case of performng
the reaction in a continuous nmethod, it is generally pejf Qbi&HboY2062 NY
plural agitation vessels, in which a vertical 20 agitation vessel attached
with a rectifying colum is used for thé& initial polynerization vessel
where the viscosity of the reaction mxture is |low, and a horizontal type

ag: tating v@%th@rpxl@sﬁihmetﬁfan?st@/mwtmﬂge%:m%]y&,e@tc@@gm@ﬁsmgr phase
pol yneri zatign vesse ere the viscosjty,o .reaction mxture js
i ncreased a ~9aﬂﬂéﬂn8E@SEFBHHKFHﬂ¥ﬂ%%Hp@mﬁﬁyﬂ%gﬁ%EERHO$w@dﬁéeﬁ 25 as a

byproduct bgesiggisledi fficult, arranging themin a series, feeding the nolten
raw material and the catalysts into a first polymnerization vessel
continuously, and at the sane tine taking out the aromatic pol ycarbonate
having a prescri bed nBlgaul ar wei ght f(ig:gm the final polynerization vessel.
In this case, in ordeq to keep the condgentration of the nitrogen-containing
30 basic conpound i the\fystenlin t e of the present invention it is
possi ble, faq - , to i iOpf the nitrogen-containing
basi ¢ conmpound i nt ne or nore Qf_theg polynerization vessels including
the first agitation el. Also, in order to keep the nitrogen-containing
basi ¢ coppound 22 Novenber 2002 27 concentration in the systemw thin the
range of the present invention, it is necessary to control ©hle
concentration ofRnitrogen containing inpurities existing in the raw

mat eri al such as] tfhe carbonic di ester and the di hydroxy conpound used for
the reaction erably KﬂﬂQﬁLhe concentration of the 5

ni t r ogen- cont ai nj ng conpound ig;: %)raM/naterials at 5 ppmor less, further

preferably at 4 gppmor |ess. By using such a raw material containing
limted amount of “ni trogen-contaigi“ng conpounds, it becones possible to
grasp and control the conpentratioﬁ of the nitrogen-containing basic
compound usedvdierehe W as aither of the aleow/twe formaalacareO),-StnSOhiar -BOwd) of a
facility, it is_extrenely inportantgo control a mxing nolar ratio of the
carbonic acid dFgester to the aronatlic %ihydroxy conpound as the raw
materials in ific ra@ge. In resent invention, it is prefezable
to use sone ssive HnDunt of theycarbonic acid diester in the ratio
of used aro QCOH npound o the carbonic acid diester. This
he;caybonic acid diester is | ower than
¢ di hydroxy compgund, therefore apt to be volatilized,
and the rate of / carbonic diesteRr @i stilled ogggo’the out side of the
systemis | azger than that of the aromatic di hydroxy conmpound even during
the initial polymerization using the 20 reaction vessel equipped with the
rectifying col U”“Inﬂl‘ié‘ \?éﬁ)ﬂﬁumig.%’?ﬂ%O%@!‘Rb&@df@%E?@%ﬂ%@&%h@%ra

a I of t 0

per formance of the cilTities use the nolar ratio e carbonic acid

di est er 100 diferentihalogen atomaradydresrbonergundieainga carharemember gf tel ect ed

t (1.005 t 2 . | t
Mvent on, | filsdnd RRhf S fiebinte brahiferkfit habpknatode A diEa® 5on
ratio, is satomeparyidrgcanbonigrode biaveg aswten wambaeof ktalAal Aother oups of

. up ;o . . . .
aceuracy. of YRSCABRITORtEhah PRy FdSybhy R BRI B ol bl |

wi thin 1 % afbtoi sugh as analblicyl groap, etc.ararvarcmatiehydracari3m groupossi bl e to
obtain the t] I I S i Si,r.e f
t er mi nalt gr @@ﬁ@gﬁ%ﬁﬁ’dﬁ‘g‘f] (?tt@m %&Mﬁébﬂglﬁﬁgssé%u%e%%bﬁnvem or
of t}[lfe pr esAsthe hnk)gehfamni, nhh:rﬂm;dj bremis, | ' ,icnimed' tdﬁtesmcmqemp lifieels h_Rsti:si s
insufficient t se on n .ordi nag i use CCcur ac i ng system
In many cas®a: @%Mﬁ%“&gawf@mr@%@ﬁz ﬁ}ﬁ@ﬁ?@%ﬁ&@% ester
excel l ent iper ngggan@@&jaﬂy)ﬁﬁnpﬁﬁndgred inaliquid state, and the used
anount is ég39?§f|ed or e a%%b§ usi ng a high al,i,ity, fl ow neter, but the
measur enent of thék%ﬁ%ﬁﬁqﬁ%ﬁhﬁ iQﬁhPQHﬂégfé%ﬂ@@ﬁﬁgh%H ng an
i nf eri opgt higiveRtion! Pl ekhinplé, bis@itidroerphanydristiases 2ikisd-
hydroxyphenyl)propane, 2,2-bis(4-hydroxy-3-methylphenyl)propane, 4,4-




5 a powdery state, for exanple, by receiving the powdery di hydroxy conpound
in a weighing container isolated in weight firom surrounding parts,

wei ghi ng the di scharged weight by a load cell, etc., and dlscharglng t he
powder by using a screw feeder, etc. It is knomn that tﬂf ﬁ do

systens thensel ves have a 10 suff|0|ent wei ghi ng accuracy aV|ng an-error
of within 0.5 % However, even by usingi8uch a high accuracy wei ghing
facility, it is found out that much | abor such as additionally charging

ei t her one 3] I x‘o?ﬂ‘] %&bove
severe nol a;yi% rH§Ince e mvggétlc%r’éd’“ géﬁgy%ir;be eritSdllénk\gon e} gg

it udi ed tﬁ %ﬁb@(‘i‘hﬁ’@% pPshEbmmophenydiprapaee ins(4-hydroamg >@d® thatI
At hea ibgg(gg%%@o o Wﬁfp’@@fo’%&%ﬁtd’ﬁw@nﬂ@% Ao and
t her eby the4a4: N2 040 ay Mhy@mmh@lzbsulfme iresoramé yquqmmed I'n

his d he
mt or  af e ‘%‘ﬁgl@fé%%}"? @xb%?@és}?g%‘@el RSl e e et oA
pressure, wpims&)mﬂfoaxie@etb@are@ﬁemmﬁedn of

: ??oﬁqbivﬁot%s@(’@é%@%%% "3@%&‘%%19@!23’{3@6#%%%%@%?%#%%@ g veosel bocones

snoot h, and undesirabl e attachnent and cl ogging of the 2 5 powder in a

i ping is reduced; t a r the entr

gf Iot hg evapor at ed%b%?ﬁg?@@m?gdf?hﬁﬁh% ?ﬁ%\&ﬁ‘ﬁ%’%ﬁ@gsﬁﬁé$ﬁ vessel d

into thelmodmxemhgﬁmmnmﬂela]ksdrgrohphpwmg@cmhommmbpnof 1 bw4dt he raw

mat eri al fr vessel to the raw material nelting

VeSSel . 30 %P&EM%% it was found out to be effective for

i mprovi ng the wei mmmmmmMrmmdltot%pmmfm\Mnﬁdmfmt rmspherl c

gas in the transporf.atio iping f ) in he . nhaw i al ated

directly befraL ﬁéﬁgwyﬂgggﬁqrﬁe@hly ﬁ%%bé%%' B]SEC}]&OWBﬁg %‘5

t2 t21at t hrem | i dﬁmpo thhgbmﬂaonhw bcs‘(dlpheﬁybcarbonateahmthy%rarbbhm@, @%gyl Fwn
Nove er ﬁ 5 i.dkan as oxJ di zi

mat eri all cﬁﬁﬁ W%@%%ﬁﬁ%&ﬁ)&%?% i?P aeeﬁ%Hl and

not caue! ?ﬁé‘ﬂgfﬁ igd?ﬁy d‘f&f m"“‘a& o e f?"i%ﬁpf??m. foof the 1th

Further, it was afd&i¢B fs bfcag CRREEOF a

C?Pde?ser :cm\tj(mommﬂ)()tmt htll Z@Uﬁﬂéé,pmebi‘?lﬂyd (mwmh lemdi)t;? hlf&i'ﬂheng vessel I is

effective for ke g ure,ihn the as e r erla

mel ting vesdEFE We‘tﬁﬁ g) ejoﬁé S pEhsAboN] %Etf mcfatﬁl VPng the

ac;:ur acl)Qg mm@(ﬂt hbbsewon mmblélﬁfyhé)aml taacdihy&exyedm@buggl of t t he at t a?:hteﬂ 10

materials in the a resu omes. possi bl e o contro e

nol ar bal ance easmh%t tsi l;(carkﬁ)ggﬁe d%al ity of

t he alromatl aﬂowgdtt@g@mlamﬁmdam eo%ﬁhledhrte%ﬁymLtl ﬁlobuﬂmench?]t o rrethhold is |

gr eat ylmpyéebéq@éﬁms%lstafi i@a @Hat t at?ﬁ |ne echnol ogi ca

factors in 5 éb&% HEBEL t he

Eual ity Id N bhepd ﬁﬁd%&?l)%r?&a%d?e@t@ﬁﬂ%maqmmﬁatﬁ y@%ap?.thél@hét ofore

nown an expect e n ent inv ra eri

geLthngzﬁe“@@ar % géaaﬁggﬁsif 1m @ iﬁ}%‘? donit, o

i hydr oxy C@t@%@dﬂéﬂﬂxﬁ'ﬁ e8Il @it ﬁ@xﬂm@@ £ a8 ch7ARefid, C

m xi ng nol ar r}ﬁm y Cngaﬂd3 00120to 15 ad| gew ped with an

agi tati on dEHNRORY r@xgtth@lc ei“ga@%@ﬁ@?‘y@@ Q?é-‘é& n for

conpletely neltinggtthe Cé%?,ﬁagﬁrd]m]] Adal@ich (l ahlkalife apptH medglt | vat ed

when the raw materlal S maspemgc am)unt of re in the raw

material mePempguUndang aglcjcamwxd&agﬁaﬁ wsask. ng connect ed
to the tom par f rre%hénée hdlPgolvesiinsafisn .
ci rcul at%ng l'ine ang(tngtgg?sary and 1's ] ol nelg@to tﬁoyraw mat er6| al storing

vessel or dusmgthe moncnhiséimwypomowdm peshasy 8 byprodudt te he reeys

gener at od v%'ﬁglvé%?m@féﬁéf@mﬁ‘i‘% : scru‘%*%.nﬁfgtﬁqu. R RLER

exanpl e, i sphosgharianl saléandt/orcam etal saltpor t ermlabennmer gmmoninm he
salt or the quaternary phosphonium salt and/or an alkaline earth metal salt




vertical direction with the vent piping extended firomthe ceiling part of
the raw material nelting vessel, and having, on top, an exhaust tube for
exhausting the gas after the absorption of the vapor. The exhaust tube may
be opened up to the atnosphere, or-joined-with a main v 22
Novenber 2002 30 which the vent pipings of the other fa%]FItldggé%’OBQ
connected. As the scrubbing liquid, althbugh there is no particular
limtation, a solvent with a |ow volatlllty and capabl e of dissolving or
deconposi ngé_@@ gg hg@jar omatic di hydr oxy conpound and the carbonic 5

acid diester, erature |iqui ahl e of .cooli g/solldlfylng
t he vapor by |ts M%@M %‘t qe—g-?%é&ﬁaﬁ@{h@ \}ﬁ? ¢ Pregeliqueous
zﬁgbrg} Eéd;uctgglogggdgbbl ng llblr%ﬁ?d for  sprayi n I n P%fé&g% bb lﬂégé!ltt’hgy
cont aj ni ng eatatept, Fﬁ%@ﬁ@@é@l@ﬂ%@l@ﬁ S@&n @%@ﬂﬂmﬁaﬁ
mat eri al 5Te rﬂeﬁ‘&b ;%

su~ci ent I y '%f(})é cap%ﬁﬁéﬁ'!:k?e(ﬁea o 9he arltg:\nﬁﬁc%l %:éj]gehro gmgﬁg%%h%%

car boni ¢ achsaliiafbisphenel enphepal, 3119t€XB§1 ples, the

F?;ﬂ?geraﬁg%%@ﬂ%g§wwt ) 9‘33‘?’. qui%&%ﬁmﬁi"ﬁéﬁ %E&‘ﬁ?”bb' "

concent r at i irduodgeniearke mp@tawm gﬁ@rﬁ@é’bﬂﬂa@r htmgnbhydmge@ aci d

diester in %ﬁp&i]a% @]%ﬁ ]fatgg pr esent
i nvention, %%?@%% prprng s tnr exarrp plngf'ehgﬂglor Fa% I 'ng of ft he
pressurelOof sodmngaeetpb@@@tassmmeaoemm catale, bedjuve pdeatayener ated to

i or ol rePoig Faaar el oh s SBENEE nit e At KR B ikt o S

bet ween thenﬂmtermdmmeﬂulﬁm potagsives te,rhﬂtmhmsﬂﬁtﬂ;b@ilumdyamamhe

aromtic Mé%@ﬁ%% ieni M%@%ﬁbom i SRR It Ay T T 7 T

present mv&hmbcy}ma te, sedivomstedrate; pothssoimisstsaratean be used.

E?(raf :)r(:g;%y %H%?g%agﬁﬁeu AT 8 caéﬁih{HI e}g&ﬂ?ﬁeu%g)ﬁ I Pl nzﬁéo?}lﬁgc??ng t he
raw mat er i aboraklydirive, sediaat temphertyébomtdm«um lenmoate; patdsgitomat ed at 120
€ o ST b AR5 PUEB 130 B SRS 2
after the chydﬂwph@phatb slilithnginryydrdgen phospleatepdisedismn setty be opened up
vent i bi noQisfedESRIERSA dBfinhRh 25 i bichHD 41 SoMiBl i ibE D, 5
The t enper asalt anddithhemealidsphenocl, stqrartexahiplifed, 20&espediilishersodium

salt of the aromatic dihydroxy compound, for example, disodium salt of

bisphenol A, or a sodium salt of an aromatic monohydroxy compound, for

example sodium salt of phenol are preferably used.

As the ester exchange catalyst, an alkali metal compound and/or an
95 alkaline earth metal compound are the most preferable in view of their

performance, but in case these compounds are used singly, for example, the

ester interchange reaction rate of a carbonic acid diester with BPA would be

slow, when the esterinterchange conversion is smaller than 50 %, that is, on

the initial polymerization stage, to cause problems when applied on an

30 industrialscale. Therefore, it is preferable'to use a nitrogen-containing
basic compound and/or a basic phosphorus compound described later
together with an alkali (and/ or an alkaline earth) metal compound catalyst.
The alkali metal compound and/or alkaline earth metal compound
as the catalyst related to the present invention are used in a way where the




nore preferably 70 to 100C. There, the gas fromthe nelting vessel is
cool ed inside the condenser and the aromatic di hydroxy conpound or the
carbonic acid diester are condensed and returned to the raw material 5
melting vessel ~rther, it is allowed to install cooli ”gzz%ﬁeﬁ?bér%bﬁie t he
condenser for increasing a heat ex~ effiaency. As to

ni trogen-contai ning basic conpound, it 25 down in a general way that the
used anmount (added anount) of the nitrogenoontaining basic corrpound is

Howover . | 1 4L PR EIRRp AR BER AIREN08 At TRl coh AFEINGS GBS Do

producti on mfelrumramgerﬁﬂml%tq/barlwmvdgnélpmﬁrably5opcﬂa0ﬁhoy1 wilOA a good
r epr oduci bi I i al
anount of a‘%ft}h¥?]% o Hﬁ%re@ g%%%@gf%ﬁgg\égggc coén%gﬁﬁﬁﬁlk)%tlher 15
wor ds, the m@oﬁimmbmmhctchhydmm&ymmpmmd ai ni ng basic corrpound as based
ontheaomatlc R ran a result of
t he detaPl ed stu@eﬁgwﬂﬁﬂﬁﬁg%%v%%%@@mﬁ@?@s %rlgc%lﬁselshe pr esent
i nvention herobldms edcloas demtorahenbﬁbmmusphygcalmpétmémﬁ@bmhed
eact on, - cAREMtc By eiibReat R BbrBficielRbeletibrat 65 fen MR and | s
easily thermbhmdﬂnohpw@m&ﬁbm@imﬂg‘&hﬁgﬂmd&m%e t@momfattche

Geconposed RASEIOREIE P ARCaL G Ro O OE Iy L OB AR PR RABBARTRC no cst er

interc h@og@lkahné eaﬂmmemlmnqjdwidacmta@st@amwdmhm @esdive ahkyuntphenyl 25

et her, en et her ter Ln some i nc e used

ni trogen c%ﬁ%ﬂﬁ%ﬁmmﬁw%ﬁlﬁ%% EV& £s highly
vol ag : l e, TLWM?&E@ Wﬁb@nﬂbewheﬂch%p@l%rﬁneﬁ%tﬁmec;?as?sd
I’apl Y. us | Wwas ecCr. S rat.e e0 IS a ecte
ey by R pRG seiR OF the 14ter BSAGT Of QR AdIut | CHOCEUEr S0t o and
the reacti afhe¥inpugisofsach decsmpbsitiaheurl F)michfotﬁlamaa@@ geéatetledflékat the

concentration of the nltroe ont ai ni co buti.ng to the
ester i mberRIPRRHY %§ @EQ Bg@&f Cb%%r%’gog%én‘?ég hglr,nel
condi ti ons,pgl e&ﬁahohhnéthoa@&@@eepﬂ‘mé Rihaindd akr® irdbtisr th Bibs8 et | c

pol ycar bonate hav ood | i 002 32 with

Poby oduct b AoRA Doty Eatonat CiRamatdhy Bik BRCTAS piatriatig Dt dfi i a
used anount of thﬁ@d@fﬁﬂﬂﬁ@%ﬁbﬂdw ﬁoﬂéiﬁygnd@ﬁhﬁﬂmbofm@%roﬁmt&resu't of
various studies,.it was fou |s.e rerrey ortant for

i mparting SABErbARateq) R@H\eaiaf %‘Flhgd@gp oduced

ar omat i 6o pPlagras Benp h@ed%ﬁkm}@@@@ﬂtﬁé@tﬁﬁéﬁé 19@@5@5&@&@@@&11) thdy

keepi ng the concentration of. the nltr%en cont ai basj cco udat 0.1
to 10 ppm Mmem 0@%%06%}({% %b'@%t‘% cul ar
vei ght of tde JeRre Hb@(ﬁﬂﬁbﬂﬂbﬂ@@ldlﬁ'ab@h\@ﬂﬁaﬁ@ﬁt@m’ﬁo@% oﬁ@éisﬁér@xe()l to |
ppm preferably 0.05, toTl R%%lle th&;‘ah 005|t avebi1 %‘mrml ecC hgr wei ght
of the readleCoRiRg Wik e Tod ahisPre e entration
of the nitrapgRnsaal @ @%dfor%]@l%@éaﬂhxhb@lb@ﬁﬁiohﬁﬂ @exceeds
éLg ppm ggrldgg thha%q%e“ d in &glch tBIel%éi g Sit alfrqa | ecu ar vve ght oI

e reagdi %@Ef |rrpar
the excell ent colrglr,21 r% AT dHe a8 me@ng@ﬁhgmnge@ omatic

1 g concentrati

pol ycar bonat e, on_of the nitro r&cont al ni.ng basic
conpound i reontpoushand/enalisalinecarienaiakeorapeune b § 10536 §dbeng t he

mixture s CopraenPR, FARY LG .Wre@ﬁgﬁ?‘é Dol AE AU o

difficulty devmes@@mmh@ab@mmltmn@tpr%f le slgee itoroalicCamsebl ems such

et mal 3 SHePYHAEsctE S AR dton B a8 PRSI 0B RE(EPERIRCY €

concentrat i ammﬁtla Ibrdy(r:arbo msuiffidient e pletionrgd blumelsfen mﬂeechmger i on

ol ocul ar vengaen sk BNl e AR he £ L BRI SRR APBNSED G0, 1

is not prefpolpddrbosatece the deterioration of the aromatic pol ycarbonate

- r oot 1l coeahsBint Bt il Era R bARIC S el ook FRTGHIHERET) | 20 Sge

nol ecul ar wei ght of 10,000 or-higher, and if the concentration of the

ni t rogen-cont ai ni ng basi ¢ conpound in the reaction 30 ~ becones |ess than
0.0l ppmduring the period in which the viscosity-average nol ecul ar wei ght
of the reaction m xture is between 3,000 and 10,000, it is not preferable
because of di.~culty in proceeding the ester interchange reaction and

probl ens such as the color tone deterioration, etc., caused by the increase

H




22 Novenber 2002 33 tinme. Maintaining the nitrogen-containing basic
compound in a speafic range while in a specific viscosity-average nol ecul ar
wei ght range can be attained by increasing or decreasing the amount of the
nitrogen-containixig 5 basic conmpound to be added to the g}, (é¢i rising
mai nly the aromatic di hydroxy conpound and the carboni c aci Irester, the
anount of heat required for proceeding khe ester interchange reaction, the
degree of vacuun1|n the systemfor faalitating the distillation offof the

'1Ts ol so MRaci HEHER f BN, iybBRoh T S bt dor e of

the above mepod ﬁg)@sblsxeb Whﬂethenﬁﬂ@mﬂzhle% Welﬁghtmfhhareadtbﬁ mmﬁ%mlgmﬁa on of" tEe
ni trogen- cont ai.pi ng_basi | §Lhe react st.e su énng t he
nltrogen-coﬁpﬁ?lﬁ?h%%@?’a 6%@3% a @E@F@ I}Wﬁ?g]

Er ogr SS st of ekbelong@clor mtle Aad thetrhel mbiiirt]cy@anm mm&mﬂewﬂoﬁm ?h
yproduct_in act.i on ain the aro car y the
mel t pol y’i:oﬁgtl'%?s%ﬁ]tﬁb’ﬁ ﬂ%&’%&% %@%@nmeéie&? £8lrhe raw

material, 'ftoﬁ@ﬁhdlthérmmbﬂi Ssﬁbﬁl!zﬁ&@n@dhi@ﬁehmdé@lﬂhrmgﬁﬁmh as a

catal yst, stabili zer cg Xi s sual nonohydroxy
conpound. ASTPIRALIC e@ea%@ VEIQUS am ne,
ani sol e, Orfﬁi*@péi‘tﬁ%@fthé)éﬁﬁnﬁﬁc hott@t hyl benzof ur an, hydroxyacet one,

acet ophenone, ‘etc nd, var ous salts..can be enunerated but there axe
many conponents ngﬂtﬁ ﬁb@Y% mii) Rl HHORR DAVRRE 2 Fr effective

for tlhe O‘i‘ﬂﬁﬁbéi'h bdqutoti‘ér&'i S @ﬁﬂ&cmth ﬁﬁﬁl@eb kgﬂGt.‘L'??bﬁgétﬁé% q
recycl e e nohydr.oxy conpoun uce S e .byproduc 0 be used as a
sol vent fort gg@ﬁﬁéhfiﬁ@l’é&? \m%ge%r S, 218 Seeh 38i sol e

cont ai ned i Ryib{iy1ARRROAAR RPOratRaVAR B 2aH. | ess than 1 ppm and not nore
than 1,000 ppm Or the ioncentratl on of trimethylam nt%rat not nore than 1

ppm and not m)re enqwrﬁennng gl SORoHEdo e@qaratp fiall s
effective fgpi quﬁb B, ARY 1B%qRel Sdh i N hue
to recycle the rmnoh roxy corrpoun pr ddsgeﬁﬁléﬁ)%&hg roduct {o be used as
a sol vent5 f 86 tel@amayhylaanma oﬁ%@@% RODYROBIU®N| sol e

contai ned i mp E,HP&G (%mc@ ArBexideaBulNeH) and not nore
t han 1, 000 %ﬁm anggt e HZ’ Nove 002 4 %Mon of
trinet hyI am Wﬂp »100 ppm The
mechani smt ﬁﬁfmk&ﬁb}hﬂe'&cséiw&rﬂﬁie taining
ani sol e and/ o r tr| f m ne %)n tg npn hydroxy compound 5 use?%g

sol vent for tEgdr lappiech i s apt to be generat ed

in the Olwéa& cm ih8, éteeoﬁaghglc%ﬂcﬁés%u% ddged to
t he nonohydr oxy c ound I s_suppressed to stabi| |I§C§B;he npinoh dro)>s<y

conpound  so bopdydr M@Wﬁh@%ﬁbﬁtﬂ%@%@w
i nproved. 1 ﬂrgbtﬁgac@m ﬂﬁﬁﬁh ed in the recycl ed
nmonohydr oxy@e us as t é)llflvent or add| ngyt he catal yst exceeds

1, 000 ppm 0(69 @mume‘r@xap erylbomte fBiuNEhs), ete.camdie pref er abl e
since the h %%Wgﬂﬁﬁ ﬁf&ﬁﬁ% The

mechani smthereg)#]m ér?gq yet ut 1teirs suppose that 1f anisole at a
concent rzt i @lealX rIgOSia)IBfera lsandwidely msedy| ami ne exceedi ng 100 ppmis

present in the sol t n of the
pol yneri zation ané‘I&é g“‘é&éngj |é)l{rlbgu‘%%y% rle)&ﬁlgﬁlre g)htbﬁgh nmerization
reaction t omdmmdehamlgamaﬂmtaryba]ﬂssdatsﬂ@duponthe kke eucha.sso | f the
contents of conmpound used as the
sol vent for 5 %tﬁ"@éfg?mh@%%%’g@gmed €ss”’ an(rtlrpt he trinethylamne is 1
ppm or | essbenhﬁmmmhylplnsph(bmam hiydraxide (RieCHi(Ve)sl(eH) exatdeay n t he
monohydr 35 tH4 r&ﬁy&% ﬂpgf Tl%d?&hde, &te, or a basic salt such as

tetramethylphosphonium borohydride (MesPBH,),

tetramethylphosphonium tetraphenylborate (MesPBPhy), etc., canbe

exemplified.

The above nitrogen-containing basic compound is preferably used in




than 1 ppm and not nore than 1,000 ppm of anisole and/or not less than 1
ppm and not nore than 100 ppmof trinmethylamire, the nonohydroxy 25
conmpound produced as the byproduct in the production of the aromatic

pol ycarbonate by the nelt pol yoondensation, nay or nay ted to
the purification after the recovery thereof As to the rrigﬁ‘%ﬁ?bcs)e? pg?lfyl ng

t he nonohydr oxy conpound produced as thegbyproduct in the production of the
aromati c pol ycarbonate 30 by the nelt pol yoondensation, ordinarly used

exenpl 111 eqadati of o BFS A Ex 10T kol et ne I hach AERE R RRORTEe" shenor
cr gsolh,ené?/l F.g@bghgseerghhfwng?gwbmomm{mmipeml m[tdemftheeax@mamﬁobxerrgl ltl;]leed
22I vgnt f or CHGEP dphﬁ ﬁé@ﬁfﬂ)@n E%Q@%é@gte aﬂer}lﬁ)a@s CFabl e not

to contain tﬂi@sah@\eeammu andespagiglly preforailbeatid Bemxd0Ps0be B

| so desirable to have the oxygen

trimethylamne. s ntlaII ,and it 1.s

concentréﬂ%W@fefgg)aﬁ%‘#rPBr é@gleéqaﬁé@r&he oxygen causes oxidative
deteriorations. 5BbGidas, é&oﬁd}ﬁg@bhﬁﬁﬁ@@péﬁbtmedbwh@m@bsoﬁﬁél ved from
t he various sounges cont ai_ned &Tﬁ $ gonl c.,acjd di.ester, they are not a
singl e conpBERRETRARY G108, & PP EleH prpfiupehgnaroma c
nltrogentcon bw]d a@@ﬁg@jﬂgﬂaméx(ﬁ?@h@q?gg Byﬂ!(i@e&é{h 2 b atiregt er |3
an anmount of, éxceedin S e ro at om en the. carbaonic aci

di ester bec% Pﬁ@/&fﬁ@gcﬁlﬁ @ﬁﬁh% Y%W&g@némm@%@@au on and
sone parg P@{m e@ﬁi&ﬁwﬁ@boﬁdé@@mt@ﬁmw tcﬁbfeaismtsbhe

productl on of The ah]gahﬂg poI ycarb nat e al't houg s a good col or tone

(measur ed biDPAEARH &WW@ PB@?@@ @neSﬁ?Hus in

measuring t ﬁﬁemr@%rreé@ﬁéﬁbﬁ ﬂk@@pﬁ’fg tﬂhb%ﬁberﬁ%ﬁﬁ@ﬂ bftlﬁ%l%één?ﬁﬁn@lﬁﬁ%er
sanpl es (Hazen va the sanples are storf Eaﬁr air, 1n a cool d dark

place in a b@aﬁmmoupd@i@pmoamﬁl@n@ nekie OghPpmzaRd BalOre ol or s ar e
compar ed W i} i State i ﬁie‘i‘}cl QyhiERithisGidchéity-dSedfdbSholBiRkai ni ng the

sanples in a nmolt bottom Pyrex ‘ool orinetric tubes based
on the dél oweujnfrpp@.fa reagonBLKBAeds ety 50 andgs, Q@Qlla@d)ﬁﬂéﬁﬁél@é@@l orat ed
sanpl es havj I I A8t Y Pprs Surh@ val ue
exceedi ng 2%}5%10?6} p%dﬁéé&ﬁgi;ﬁ?ng thgb ar bon| cth@ gBHfiggi?reuFﬁl%ﬁ%‘l udi ng t he
sanpl es havVisgosiieaverags meletialas veght ¢ighegeactn betarespat @iy of

t he obt ai negnarlgrmo c pol ycarbonate becone inferior. That is, the color
tone of the aromat]c 25 pol ycar bonat e produceﬂ usji ng the r&%v mat eri al
carbonic acid die is as

expect ed, ﬁélgl Iﬂeris%moﬁ%a&fioﬁié%ﬁiﬁﬁﬁtdr%ﬂ&g)er t@é‘ﬁi&gi?&%%ﬁ&?d by the

|nterfaC| al ynmeri zation net hod., Thus, in or 0 sta tain an

aromati c po@b@é@lﬁ@ aﬁ@p@hcad)omt@by@egﬁﬁmmé QBlalt d| ester in the
melt pol yrre (gghs\gg, élﬁ#lxh_ﬂfe M]P,oc{n éfi‘)%ﬂ omatic

pol ycar bona e pro uce b@ eé}lyﬁft‘ ertacy al |zat on rret |t i's
necessary tdil xympaund@gpre byrthetab@%

further it §gs e’f&?nﬁlat Qﬁﬂh& &eb@itarf' &an or I ess. |If
t he nltrogen cont n| ng c rrpou IS prese in t e carbonic aclid diester at

25 interchange catalyst comprising a nitrogen-containing basic compound, and
an alkali metal compound and/or an alkaline earth metal compound. It can
be said to be in a state of a “pre-polymer” in a general chemical term in case
the degree of polymerization progresses to a certain extent and in the state of
a “polymer” by the general chemical term in case the degree of the

30 polymerization further progresses.

In the present invention, it is possible to use, as desired, (a) an alkali
metal salt of an ate complex of a group 14 element in the Periodic Table or
(b) an alkali metal salt of an oxo acid of a group 14 element of the Periodic
Table as an alkali metal compound for the catalyst. Here, the group 14



22 Novenber 2002 36 a concentration excessive of 5 ppm the conpound itself
soneti nes becones a cause of the discoloration and sonetines causes the

di scol oration of the carbonic acid diester or the aromatic polycarbonate in
the production of the polymer by interacting with the es
contained in the carbonic 5 acid diester. Further, it ?%fga Wéﬂi%\?n fact
to those stilled in the art that the di 260l oratlon of the aromatic

pol ycarbonate occurs if the aromatic pol ycarbonate is produced using a

car bonic ameq ﬂbﬁ%@%%@gw@%@ Ih@éﬁ@smogue%&‘ﬁu&i el enent s i n t he -

melt pol ynmerization ere_are various_causes of contam nation of

such netallic el ey mgath@akah takprmpoandasdhe satalystfor Bee nat eri al s of
the reactio édi'ﬂ ter are

di ssol ved a%ﬂfg ldg c}i?% dﬂ&y@ 5, eﬁ,géﬁse Phe plr%(s)ductl on of the
car boni ¢ aci \@m@gwuslsepmgmﬁe reRishy Selﬁ amtéyl n‘%t]éﬁ,tlbn&p@ff‘a‘lhlhéo pr esent

Itp\ellﬁgtjg(rjg%c W%Mé §IB§|I§ @dg%r Onl C acl gﬂg es%er an%t}gﬁge%r onatic

pol ycar bonatdanieg pordezishtior veansion atrelow levehet al | i ¢ el enent  conponent

cstor. s the et af TROGIEILRREAAA PO RES AR P BriC1 ERRRRANE, D' ©
ohr ot um tidféh Borindi Tatigop ieharokbesedasctbed tedppafiésl osgmminéd ul ar| ¥

te )r(le nitnggno%éwt?ﬁft‘ %h@%%&gmrﬂogé @ﬁéﬁe&ﬁ? n@gﬁgﬁﬂ n&?et ween t he
{rﬁte aljlei (r:le(gl ereentaniand(Gd)eNalGa(Olybe)s, ddatra((MiEt)g Nﬁﬁ@ﬁﬂs,Mi@@Bubs, so that

i scol or ati oGl B B RC AT IS EOR it LRSGIOREE FRE BB et s
8_r esent fi ndexces_s A& thHe qopnpo _Uuln:hsthdsgr&)WaShléOM@)g;Naﬁm(ﬁMRb@Et)aspgfl ally
hat some. o ERBEDaNSI G B AL TS TR ENa Sl B e RS e °°
f or mer chandNabn@-n-Cidss)s, NaSr£Ohite DatnfORth)s and NaSidBugOMe) bambeal | i ¢

el ements_at 0.5 or less, preferably at 0.3 ppmor |ess, and nore
preferab]r@ gtxe @Bg or less. Further, as to the netallic elenents, it is

preferabl e to |i mKRutther,bst(a) tmrabkndime‘tal saits oftths oxo hewdrifithe elarhant ofm and
copper 2 Oy S o BB AL Bl oA bR 1
the netalli csﬂ&hemd,@aaﬂialumetuleﬁh&ﬁb@xﬁoatiﬂmnaﬂ@l tnetal scdofint of the
?le!ssnegﬁldl :c c el errent m?ﬁ?la gﬁm ] es%légﬁar(glggr ef i ecr@gié at Ohgsgpm or
met al | i cael exentplified ssairefyrhble c@mpbuiﬁiSl vative in the 5 carbonic aad
i scotor at i on. - Tha kAl e sk ERGE R 0l B Exdtinle AT dR R ana.
diversified nmmmltamlmmabbdmﬂmbnmmc aaidcbres gortlenkéd cexipobintithsmotre il |
ol enent | comgoRempanoodiin @ haricate: dSadibt SeftRelRr RGHRR) | ¢ 10 aci o,
met hyl sal i eytlassflicassand estrhsshbicotthbsiliedte @Xﬁbﬁﬂﬁetm@died
25 The alkali metal salts of stannic acid are, for example, an acidicor a
neutral alkali metal salt of monostannic acid or a condensed compound
thereof and disodium monostanate (NaeSnQs - xHx0, x=0 to 5) and
tetrasodium monostanate (Na;SnOs) ca be exemplified.
The alkali metal salts of germanous (I) acid are, for example, an
30 acidic or a neutral alkali metal salt of monogermanous acid or a condensed
compound thereof and monosodium monogermate (NaHGeOs) can be
exemplified.
The alkali metal salt of germanic (IV) acid are, for example, an acidic
or a neutral alkali metal salt of monogermanic acid or a condensed




Though it is rather rare for a salicylic acid derivative to be detected in
a significant anmount (for exanple by 1 ppn) in a usual carbonic acid
diester, it will render a worse effects to the quality of the carbonic acid
diester even in a trace anount, if the above nitrogen-c ound
is also 15 present, and if further the above netallic e e@‘r@h g’o%@lgs)
suppress such bad effects, it is necesssyy to limt the content of the
salicylic acid at 10 ppmor |less, nore preferably at 5 ppm As to carbonic

acid dieste o a

publ i cl y mé%ﬂis?%@éé%%%@&%tﬁ?m@? Fhefib PEiEFGeTy MGt

Er oduct i onpom%;mmmmim?&néz%mamwmmwgmmml atei d d![ ﬁSt er
aving a Iriﬁﬁﬁ Cf? Eﬁﬁﬁgﬂ?ﬁé @g Cy: V. or less in the
resent inv t ’ ality by si

2onb|n|ng tpenuuptuﬁtunéﬁﬁhﬂhﬁihQ@anbébm&mphﬁebreferaiﬁg net%odyforthg
purification of t cak boni,c acid diest for exa a net f or

di ssol vi Rg the ab kﬁpﬁg? q&? %ﬂ?ﬁ@ﬁ?@n%?ﬁﬁmm E%%b%blar

sol \éent (Ms}iﬁtmaomgﬂu@themh ktahlmemelmmrl mtvh@@?tr:]difzsmms;twsF@f Ehe

carboni c ac st er he so v a sol ven

(2) treatlné qy%@k@-g EEE]S%f 4&%@%”“5% @Xting with

a SL rongl yd ﬁ}f@t@l%@au@méile?ﬁeaﬁ%ﬁmIﬁ)lotﬁreqaivaimmﬁtheasm%ebas@ ed

carbon, an en i nder ressure and/.or

recrystal | i zi ng, ﬁ%h@%ﬁaﬁ Iﬂhﬁgﬂﬁﬁﬁée RISANLIBVeREOR AL he above

ol vent 10; POSEIOU have ob exbarat ‘ﬁbéﬁbﬁ@wﬁ%?@%o% e

exchange r e8PV ohioxg q%i&aanci@pdewfdﬁ@rea% EBPRis oldhg dtarnst Jé“al@ bon

treatment. The hyprQigns @gﬁ@llt Sl suppress al and
a synthetic s bst and exp as 3 ~4l0,7and is a 5
| ayer ed corrBBfiW@ ‘?‘é‘ﬁhﬁsdb ]h&&rﬁa‘@é tpagayr, a
structure i i th 15ty @ﬁ{den@éuéﬂﬁe&&m tl'i@ééﬂeﬁnbﬁo‘fﬁ%%?ﬁﬂ fiflsAind and, . as
a mddle |ayer, a negatl vel y charged | ayer -1 0) mal nt ai n

el ectri dal ﬁmhlagdmaMMPw ome 5@@1 ce a

hydr ot al at epd B%‘Mtﬁngj PrhR{BEIS I

hydr ot al ci te I's sol ggunder a mer chan%%%cgb%t%r DHT- Q% I\/géliﬁ%%e;‘( a--~

13Ca3' 3sz?0]¥ﬁ(éﬂ ensatienbst ance al so has basi cal ly the si m I ar activity,

bot h the natural §ﬁ3{§ Sippounds
will be sinply ca%%ggggbﬁb@ro g? It }Eﬁ | na ﬂ?a’)eari*[;}(i?éFglr3 t he treat ment of the
raw mat er i afcidastBBRIcAcGd iaﬂ gesaaic agd ganhe exsnplifie al cit e, publ icl y known
sol i d-li,guid contagk h@%{fdé%f @%@P@Mi&éﬁfeﬂt@@f&@%ﬁ@

conti nuous type or t rrainatl ons, are prefe rab used And
al so, the fBianO¥Idey sxbemdmmde,émmdesmb oRisle, BRPRBRIUMAXIAE, di est er wi i h

i oni c exch Sdad ﬁgﬁ@h{&q%ﬂn r nmet hod
as Iabov)e 2 éﬁ]?eﬁ?l%%ﬁg%?ialr SO \?;éﬁdtis (% ~nca. r on %énﬁg%ér%le an >

aromati ¢ hydrocarBda S%bﬂ%ﬂ@,‘l‘o‘ﬂbl één@ rlemaerat

met hyl napht %55%5] P‘ﬂf] ﬁ?ﬂ lb@g@a

hydr ocar bon@h%ﬁﬁagéh r?%t oc%éa cyclo %e@%fr%e( .)6961;1% exerrpfl ]Tl ed.

ADNg tlzémnme(amnblof rmetaiah@num the pobicandensation regctomoi | i ng 25

poi nt of 20 are

pr ef er abl e. %B;sﬁe oba?@g?%n%e"%a Pttﬁho %8@%@%@}@ monohydri c

al cohol exceeding 50 mole (atom) it is not preferable smce the polycondensation rate
becomes slow.

It is further preferable to have a group 14 metal element of the
30 Periodic Table in the co-catalyst existed in a ratio of 0.1 to 30 mole (atom)
based on 1 mole (atom) of the alkali metal atom in the polycondensation
reaction catalyst. ‘
Use of these catalyst systems in the polycondensation provides an
advantage for progressing the polycondensation reaction and the terminal



such as nethyl al cohol, ethyl alcohol, i-propyl alcohol, n-butyl alcohol,
etc., and a pol yhydric al cohol such as ethylene glycol; 1, 4-butane diol,
glycerol, etc., a ketone and an ether for exanple acetone, nethyl ethyl

ket one, 30 acetophenone, dibutyl ether, diphenyl ether er, for
exanpl e, ethyl acetate, butyl acetate, etc., and acet onzlf 8Yem6‘é}ﬁ)§§
nitromet hane, etc., are exenplified as ggef erabl e substances. Tn the
present invention, it is preferable to use faC| lities made of a stal nl ess

al | oy cont aj,p|

Novenber ZOBW(%E? hﬁ%ﬁgﬁﬁs% the pro uctsy%@w rafym&*r
More parti cuéagtion such &n'ane]nmmfacmlmmwmg adenmﬁlonamlawm nl ess
al loy are pj Erably firom10 to 1, 000 ppm and nore preferably fi om 20
to 500 ppm re limtedly speaking, it is preferable that the total

content of ni obi uInnpmstiunn@t ahcpo]grcarbmﬂtebymtmgamambrsa al | oy

or ef er ablfy TEORSEOn R e FhnronatdifibRy shitBobhel el BtoRiChfion ¢ ar

| ar ger t handies@Qumisnhaatiey-wielteng it islcomahbatod startthee#sﬂeemﬁerchmlgml ymer

a1 cul t 1 BSGOREY kB e po sl et '%%y%ﬁﬁoﬂi%@%ﬁ PR e

forei ]g_n mat @t@cal onm]xt@rg bbtagﬁedthmu;glllﬂ)g ltﬁﬁgfalmixtage m]m\/\hﬂ ch such
specific materla |sa re is no ular, limt on ere it
TeE T %m&wmm% ahd Bprbon acRtger 1 ¢ | s
effectl vi§) tgna@phmnﬁ@-t atm@g h@@ vessel, and it is preferabl e to apply
such material havj n 15 material qualiit a rt directly
nmeki ng a cont act ﬁ g%ﬁ%ﬂ ?ﬂé‘aﬂ%ﬁm‘ﬁ%ﬁ by to the
pol yner andtdnpeRghiad ﬁu%terﬁntémg@feam@h@fge such

as phenol . It I'S alsoélglb’ferableto&ﬁﬁd&bﬁ@ﬁrterﬁl&.%dﬁﬁ%ef% ecific
qual ity to t ’ ng part
t hrough whi ééhdlﬁsnmlnﬁa@nf fitheesmipbratpvsnddeddigretsltddaradmable 6f these

ni obi um and/ or vanadiumjn the stainless all “an be neasured.usipg an
el enent di6 af@AIBE ﬁg;‘em 5@@9 SR Hnéagﬁda%e -ray
fl uorescent HhagRd i@d&lon%%hedﬁtéi@e bf‘&le%ﬁbﬂ‘id)ﬁ 4Qnt Fhigenerdltpse
ni obi um andl or vanadi um , Lgls ni)%(g) m I mtatlonlf it 1s a
stainl ess algasyioRdREINGrARIe H% ﬁi PREAIEG i ckel

and/ or chr oggspall) 'eﬁiza@ééal fWﬂth% éé, 5T é?ﬁﬁﬁbﬂm Anong t hem

an austenite- baseﬁ6 a@ Qﬁé stee is.also caI I ed 1 -8 st nI ess
steel is preferabhegasling the pressureglithespacton systeis SuUs

316, SUS031befoi#h¥hd Wact Bnthb rofitior? @mﬂ@tn&%ﬂal%em%ﬂdnﬁarﬁmng
them S SUS 316, are 30 preferable. In order to dd ni obi um and/ or

vanadi um t oe]ﬂ'f 9m8$l§epb§%1rbm@rw&a§%aﬁ @ @@H@Qﬁlﬁﬁﬂ%@t alt 8@ @mMEen

steel, or aﬁﬂadtﬁe%%cﬂitﬁﬁée M@@l@etmg@cﬁi&aphénbmﬁbﬁmt@@h@nd vapor
dep05| tion.” The, fng) rrent ned here, although _the cause of the
generation dﬂg@é@%a @ aan@u%@fmwg@ﬂowack foreign

22 Novenber g ﬁ]# rth@'aﬁo@ ﬁg carboni zing a pol ycondensate such
as the m)nomsrB nrw.]&ymsr ypro uct pr.oduced ﬁ ggereactl onh, etc.
WS

and gel 2§t ate for'é‘D@ﬁSpQ@ ﬂlmpg OOB&@M‘%'VC%S@& D IrBﬂq?leingt he

bnd’ can be %@?&%‘*&‘%ﬁ hpbtErcY mgﬁ?“ﬁ‘ﬁéé%%%g‘ﬁsyﬁ?‘ﬁ%% gEol0 %09?1)22?;%?
In the caseTorr, then tim'ﬂacmonée@@eﬁ@m@e iselevatgdandithegpress ﬂi@d‘é(mm nt is
bart of ¢ heltLagBitie Al ther8as, ofthERNecHE et p%é‘i’%la?’%at “the
bypr oduct s pdybaﬂmnabeedmmgmhepmm efthecrepctignrand reaodomishoner
are ther raal dhducted at a temperature of 270 to 350°C and under a pressure of 1 Torr

or less.

There is no particular limitation to the style of the facilities used for
executing the present invention, and a usually known vertical type agitation
vessel, a horizontal type agitation vessel or an extruder can be used.




1o deconposed to becone the foreign materials. In the case of gel state
foreign materials, they are not dissolvable in dichloronmethane and can be
observed as emtting white to yellow to brown colors under an ultraviol et

| anp. The nunber of these foreign materials can be examgsydmbdt 288! Vi ng

t he obtained polyner in an organic solvent such as dichl oronethane and then
15 filtering with a filtering menbrane 8éich as a MIlipore filter. As

menti oned above, by applying a stainless alloy conprising niobium and/or

ol yoar bonat o, 1 { BOCHRMLLARE, iftkhe CRdUpEbrnafy the ARMBHITEbAch, o, i gn

materials i pmoessmtoﬁue aallaperfarmed byluging Byearical typeagibationvesels t her eof

'sfaﬁr{‘.s'zfﬂﬁr %@Q 0 O%E%éﬁ%ﬁ%& &)Oﬂﬁggfﬂfj; f?@%?ﬁ%@ﬁ%ﬁy;; "
result of t abgmnmﬁtnne anﬁmbﬂgtta e atmhe wmhantlon or
201109 e rBUSRRORL TR phlodBRhEAM RS 0Bl i AR BB e oo
oxi ge i1m Fﬁ“?f‘gghewad?m@mmmmhﬁﬁ?@mﬁ " he roact i on
?gl:l lities BE%%““PS ih%pégﬁnggﬁ%%ﬁ%g ﬁhﬁﬁpgvlgui . The
content of imeal phase mﬁthelmbdnanzatb@q thenftmnsfemng?sme reatchenpigeset a

Irrg\éﬁn;: lonofts‘?(%)f Itles%"ﬁ%ﬁ‘?’&i’g Egr ogg@ g he a t|c gol écarl%&PaE ﬁe

producti@n ef: stbhﬂt@ahi@herfd cppby, edoleviting tlmem mmmmmd:mie&heto etc.

and there |s artlcula i mtation t he shae |z s and .ki.nds thereo
22 Novenber P9 Hﬂymz%lmhﬂﬂe% B%SGB‘B?@;‘]J? SRRRGISn of t he
aronatic DObM@ﬁMnaAetﬁmvm@rd@%@ké@ptl@@cdﬁeﬁtﬁaﬁioh&)f@henﬂﬁo@mcrI bed I ater

formed at part, or. t e of the.inside wall surface of th erably

o e A P tamhiy et Srspound et RS S te 3 B sty Bl

Ib nt er ?d{ at g ?esgzﬁt‘iﬂg@rﬁﬁitr%mfe)@h%ﬁé ﬁﬁmigcbs%ibl@ﬂo pérﬁ(t)jﬂmtthelmar@uimﬁbyl otnh he
roducts uce e reac n and varl ous .addl tlves sucC S e

e verts, RAGTES Sraible e ot R sag S EHeE R ERubo Rl deng

preferabl e g i‘ea*cﬁoh(iﬁ'thé ﬂ@stsmehémvessél gedbtihgthayesceesof t he

pol yneri zation vess or, perfo olymerization by the ester 10
i nt er change AASREEA %';9 Bg d{n%g YE? -the nolten state polymer, a

doubl F fscrgw $xtrM@heMmm@ngFm@@oﬁ@wuﬁmﬁ%& elttls |
exenplitie ere I s_no I CUl ar iimtatl] on (6] e I C erials
used for thggeemil&mrﬁqr&eﬁbwuﬂ@gdﬂuml H@’eé?@sd{}%’nﬁpﬁ used, but

It is prgf eaghhfioh Yettd aftach8@WREDS! hat 13 isBd fspedlihRfl processing
15 pre~~es such as a.stainless all oy 0% i nl ess. al | oy nent.ioned _here,

i s an al | oyPelymaeEzation wssehw er%mw% %m%ﬁpa@ﬁfézuﬁe BdrpedBdt s and
anong t hem a%r%ﬁtmyb@agﬁﬁ %Mb?ﬁﬂo&bl@é&e@'e%@nﬁéﬂ B8P adths- 8
stainless s Is preferably used.. SUS 302, SUS 30 SUS 304L SUS 309,
SUS 309S, embases.mém rzpgion vegselyvie SVﬁ?@El deypactionmizhre sus
347, etc. RXE IR o®Shal O RO dResRic SR wiPpRiduiced
preferably use I n V|ewof the v |Iab|I|ty nd excél |.ent, pr.ocessing
proper t i26s. aFB W@lﬂg&%emm&éem&&e@ngme present

oresent | nvaiE oﬂ“nﬁﬁ@ﬁ%@?a%t‘@ﬁ BLTARIATS il Pt ﬁﬁ’-‘@%%‘@?% Yayif’ e

formed at peentimuously ambatethefsameumewd@nggut atippolyeailionates nade

i oﬁhﬁx?ﬁgvﬁe{’@*@%?n S?%R%@nen?&&%f’%%@m% DR T A PR o

nor e, OIprefe thig case, aimoodermtorkeepdb emnmmmmefﬁmemuegenmntaumg lpOSSI bl e
oftect i o y DR EpERLAd fthe sPRERT TR e ot b bREPRERRIIRIIRER ' 2, ©

oxi de and cpmnblenﬁ)vmxdmple,ﬂnladdsasmmbienmommdth@nﬂimeabm or nore

in thicl~ @'fis .-These oxide, fi '%{}%ﬁ@iorﬁ%?tl?ep%e%%%e@elé u el ectron

spe~r os~py
the ﬁrst agitation vessel

Also, in order to keep the nitrogen-containing basic compound



22 Novenber 2002 42 The expression "oxide filmlayer consisting mainly of
iron oxide and chrom um oxi de" nmeans that the iron oxide and the chrom um
oxi de are present at a concentration of 50 weight / or higher, preferably
60 wei ght or higher, based on the whole oxide filmlay nent s
which are allowed to be contained in the oxide film I%zeyé‘éﬁ &r(){@gn t he
iron oxide and chrom um oxi de, exenplifked are nickel, silicon and carbon.
Though there is no particular limtation to the content it is preferably

any publ i c! SO bR AT Al B R Mﬁ?ﬂ%?ﬁ%@%"%ﬁ@k{ hisay *"

CoﬁﬁrhSl ng i oesea aomtmlcthemnmntr%m@mof gt POSEXIA -\ utne@ts treating
met ho a net ont act \, a not
particul arl § Wr%@é@e%%i}éstﬁﬁ Elée ng %@ﬁbeg‘hé' M ess

alloy, it i @oﬂp@hﬁd&@e@ fbptheslea@tmﬁ,témﬂ @%ohe ésndentrationyefithey
Qr

gzzi:)fcl (r;grg tﬁTge te é(gﬁure IS 15 a‘fg{t&e% % %ﬁ,glﬂl?ﬁ erably

limtation 9'ax4ﬁp1hftmé§sl d@yf i sh@bl%trra@sfnidtﬁn!al@ihtgﬁhﬂg has a
t hi cl mess of, 10 m or nore, preferably 0 nm or nor There i aI SO no
amspnt of %eoqm

particul ar & st eam
used for th arwoombvthefoohb@fm%andﬁ@ft édﬂtairhﬁgﬁéslbs obt ai ned.
As the chemca varl tg%l ds .and | jquids containing the sane, for
exanpl e, an BH@@@ tﬁsl catalmln egyF@m Acemaelyal cont ai ni ng an

oxi di ang agent su BRrefh sl mgﬁ)?taﬁﬁ; h nﬁﬁ]rﬁq'
present gl|O<’r31lvent| oniﬁlttﬁﬁﬁgng?g era fye&t% f’H(;)rre 'X bove (;é% ﬁ?lgm 25 1 ayer
las ratdo terto t tigiddlyy
on t he whol 89 elfitreqos acigkdipg eamma gty WXE@@@@@ ng the
cost on the \ﬁ?%ﬁ%ﬁi‘;alg ﬁﬁ&ﬁ i.éfe%ﬁ es and obtaining e~ciently an
aromati c po ycarE%IS%te avi gg a tllgﬁétr |ty |t is preferable to use
facilities having be present fnven iy Bp@e S@met@mﬂxcqassmt act
with the re Hé]?ﬁ]rﬁ(y& tﬁﬂ# ﬁ%&% ﬂﬂ@,
byproduct s pou d%ﬁ%ﬁ e reéaitcét@?eos(rt)ié]'l exa wRed eno pr ce%yby t he
ester i rmserc@mpgendéadc eoaa)bontuamlddn
facilities j ﬂ{ar;ﬁ{df%f dﬁh%ﬁ(#& h cont act
with a pol y@ aV| a_l egr ee 0 ol yrrﬂeiéll zat1on
material s repnpsounte ewfomaptm@vdaahge:f @aéepﬁthe@zbmadmr 2002
43 t he arorra}s’ltﬂ{ ]é]%@ E’é&? do not
mean dust or rueg'%%&@%ggﬁ%nlge& ]tg r %?%ﬁdeq%ﬁ na EljlPlcal S

repr esent ed dityydrbgy tompotinde@ven dvging @@dwﬂmemzauenm@mgﬁlem oducti on

of the nvent| on ’
exhi b|t g‘%ec?l sE@ C@%@%&n% t%clﬁgltg’rﬁl’eéare varl ous ﬁgreé% er| al s
gener at ed dmveﬁmmhdemmbngmst eqpetfornmanmef the fagsilitias usede IhmOlali ts effect
in reducing e i ﬁll[%%ﬂ e fine gel
state forei %ﬁﬁg{% Bbrr%i%ta%@;e% grtg%hén%{é(%%hﬁbna eri gybﬁﬁeltﬁog‘-‘[lssol ved in

di chl or onmet ganera]lpm:sphefemidyt Saledtexﬂlﬂt((ﬂ@%ttbdtﬁ 1 o prefarablyf (1405d00mat i
pol ycarbonatﬁ)&gﬁ filtered with a filter, remains on the filter as viewed to

e

be sem -tra nt to transparent under an observation with a magni f yi ng
gl ass, ., and &mithe pregeat ingntiom the nodanbalance of thet raav msdterialays havi ng

Feserbl f no. AL AR RiniBl Tarid Y Gt deBe AR on the AR RRODRERE U™,

~~p~~net or y terghmal OngmupmsﬁhﬂteraidmdtMpalmrbenatesmf(ﬂnt:ﬂmﬁabd iaisbr anched
oLt re | o Aok o8, TR o BRI iR 3%, SRR ™ 1S

value, preferably within 1 % and more preferably within 0.5 %. Thereby, it

30 is possible to obtain the aromatic polycarbonate stably having a desired
amount of terminal groups with good quality.
According to the study of the inventor of the present invention, in
order to achieve these objectives, it is insufficient to use only an ordinarily
used high accuracy weighing system. In many cases, the quantity of




The sizes of the fine gel state foreign materials vary widely, but in many
cases they are between 100 and several ~c min dianeter. It is often 20
d~~t to judge whether a material is a gel state foreign material or not if
it is smaller than that. The branched structure is not Bir2
elucidated and is considered to involve several reactions In a coonlcate
way. Specifically fior exanple, it is Dgwn that structures resenbling to

t hose descried in the 2 5 Journal of Applled Pol ynmer Sci ence, volune 52,

T L T

bl ock the t@aﬁerﬂdﬂwﬂnmhdmgmﬂmmﬁ@ed;ﬁtemmp@umng@hghquaimm

bl ocki ng ag ~~on Hei
1036407 1P G the MeARBRARS oA bbbty i abidtic Atyaney o7 eoen
L%?gilylcmt e?dnn;n%lggghégga@f :r;}fgnovt mat e B car bo(g&%mm?gntyhe as(“jlgi_ tit(r)]ﬁ
of a terRi NPV B K m)le
% and nor ejrps efes mhlgxcoﬁﬁamgrﬁalawdm rsurpsunding parts?

2002 44 terpgirla a po |bletoc nt r ol texmnal
hydr oxyl {B:?p‘té?hfggé fW‘ﬁg 8@%@% F‘b\/\’?‘q P‘Pl‘é’d%hﬁﬁ i cation
ef fect of t (@ig@ﬁ@wfbéd@ﬂ@@nced Here, the m)l ar am)unt of the term nal
hydr oxyl group | I Vv unt of .the can be det erm ned e.g. by
1H NVR nethod. T %{np %WPM?&%E’ haver® pol ymer can
al so be jponguffitien waid gn@mmvﬁtm5% d| ol to carbonic

acid diester as r materla des(&(la previously, for, exanple, in the
o pd et i

case of producin Wek’@r:eﬁ'vﬁ i eSIBg Sy fecyacy g hipgAsiita il sn t he
present i nviidunt thht hiudd BBof ahdless additidRAlly thasing eiheiBhé ﬁfﬂiéjl

conpound and di phenyl . carbonat.e (|n the pre ent I nvention, it 1s also
cal | ed as "TEmatgsial Q’&%Wfﬂ%dn 1@@@%@ ﬂboweoseﬁar%m%arbalen@ oduct i on

react '40?:14: S_expr e’fﬁe%@eﬁltbfé bfANe pxesémmexﬁnéh BagdetyPstRidibdtdsdvdtns - C ~

1) P Abo sroblonciad eseiyesa, ¢N§ﬁwc_~mok@ﬁ@®$ﬁﬁmﬁegoge< "
formila is garped iaHeiawoulatbs Seltievays! 210 MRS OPSTAFOMmAUCh as

evacuati on, 0 | c. pol ycar bona&e ex re sed by the foll ow ng

ar
forrru|a|spva§@@bésd?\ébﬂ$o isgmportamg, an aocmcygi~---m cl
I~ 5335% cc%fﬂfo ﬂg‘?éaﬁﬁ aI’H{Tﬁ{]JS te
nol ecuI e 20 expres & e a%%ve or ]]ﬁap sdan arorratlc oxy% group.

I't is publi@vgntig etpmsswé ®88s Phasy m@hmg)vwe ot
preferabhe é%ﬂxﬁ FgldfMPa ! %B'&Qﬂé& &ﬂx%é tﬂhn?tﬁ

aromati C po‘%gg apg or exa ? I n Jgpa ese Patent Publ | catlons Sho
6187724 anda@Bnosphers 1. Ltd), it is reported that the polyner

The reason of the above is not clear, but since the transportation of
the raw material from a powder weighing vessel to the raw material melting
vessel becomes smooth, and undesirable attachment and clogging of the

95 powder in a piping is reduced, it is considered to be caused by suppressing
the entry of the evaporated material generated in the raw material melting
vessel into the powder weighing vessel, or the piping for transporting the
raw material from the powder weighing vessel to the raw material melting
vessel.

30 In the present invention, it was found out to be effective for
improving the weighing accuracy that 90 vol. % or more of the atmospheric
gas in the transportation piping for supplying the raw material situated
directly before the raw material melting vessel is a non-oxidizing gas, and
that the linear velocity thereofis 0.5 cm/min or higher. Here, the “non-



22 Novenber 2002 45 stability indicat viscosity at a ag - enhanced by re~
aromatic hydro: 5 expressed in the of the aromatic The inv which, while th
groups is maim lo nunber is decrE (intrinsic visoos: That is, 0.3 dl/g, a

oonp~ 15 20 25 d by the decrease of degree of |owering f b sic ng
test heated at a tenperature of 250C for 15 hr, can be uaﬁgwne&{iedp?n nal

hydroxyl groups. However, the yl group ﬂ%lstlng at one of the termnals of
a nol ecul es as i s above fornulae is an essential active p0|nt in the

of e L,?Qseﬁt%.ﬁﬁéégﬁ e e T A mecessary

nunber of t y&h‘@mcmnpou;z_ efoarlmuudac rshester andoshfaniusimgbf a aromatic

pol yror i 2t EprobRidt P NIt BRLRA S B i B enh DS alp ofthey e

exanpl e, afPenodhéFahleramkcarbmnsh@ademmmphﬁe&ed at least | expressed by

atom " Bot hoxyoa DO ot Barturaoe R BRE P ptonb Sy Bl o oup

f11aw ngoa caccbmiemanhethaﬁﬁeritplpu%%ysgem@f%paw;m%mm%elmwem 1flurrber of
to an avi a_carbon .nunmbe ;0 or ryl oxy group
havi ng a ca?@%vﬁgr%g éﬁg Q}?o%%f@%%%@f% gef“%roup bl ocked

aromat i Cdpgmﬁlﬁngvgmvﬂm?@ | ai;beemti)lesfeﬂim Coxv

EXpI‘ esse e apbove or mul a i nc ar.pon ar oxy iC
acid ester é éﬁ]?yt dﬁ%ﬁ u@q%@%@@%ﬂq\@e is a
chl ori nqpat mnteﬁalmhfthé NWs pfesult, {tﬁd@@ﬁ@k p@és@lefmwmbbﬂm/mcﬂﬁpw

E)rcgfogrO)abl eng Emng@@&%‘ychl OI’J e at md a meth gﬂ arE@ yaf[’fl rogEr?Ler o

i's anbal kyl an%frﬁaﬁ%: b?lytk:ﬁﬁ%%‘mébbﬁﬂinéwb?ﬁhe ﬁihelﬂpélsmféhzaﬁamthé%d isgroup ving
a carpopon nugre%rtlyolmprovgdanda?[so at%ngdoup aving a
The fact that such fine technological factors in the transportation
15 piping and the vent greatly affect the quality in the production of the
aromatic polycarbonate, was not heretofore known and was unexpected.

In the present invention, the raw material melting vessel means an
apparatus for completely melting the aromatic dihydroxy compound and the
carbonic acid diester adjusted at a specific mixing molar ratio by heating at

20 120to 150°C and is equipped with an agitation device and a pump.

The agitation device has a function for completely melting the raw
material and making it uniform and is activated when the raw material
exists in a specific amount or more in the raw material melting vessel. The
pump which is joined to the piping connected to the bottom part of the raw

25 material melting vessel has a self circulating line as necessary, and is joined
to the raw material storing vessel or directly to the melt polymerization
vessel.

In the present invention, the scrubber is a general capturing device
for absorbing generated vapor, etc., by circulating a scrubbing liquid, and for

30 example, is a vertical vessel connected at about the middle part in the
vertical direction with the vent piping extended from the ceiling part of the
raw material melting vessel, and having, on top, an exhaust tube for
exhausting the gas after the absorption of the vapor. The exhaust tube
may be opened up to the atmosphere, or joined with a main vent piping to



22 Novenber 200246carbon nunberf 6 to 30 or an aryl oxy group having a
carbon nunber of 6 to30, and the alleygroup having a carbon nunber of 1 to
30 can be eitherlinear, brancheor cyclic. It can also have an unsat urat ed
group. As suchan al kyl group,linear alkyl group such a32 lbbEFéUﬂ% et hyl
group, n-5 propyl group, n-utyl group, n-pentyl group, n exyl group,
n-octyl group, n-nonyl group n-ecyl greéwup, n-lauryl group, n-palmtyl
group, stearyl group,etc.; a branchedl group such as isopropyl gnup,

t - butyl growﬂmcﬂp bﬁ@ﬁxﬁm%ﬂﬂ%he%ﬂim m%h%%éaﬁhﬂ%E? diaving an unsaturat ed
group, i:. e., ken roup_sch_as a roup, enyl group, pentenyl
group, hexenyl 10 g%sﬁpscutgﬂd@pg ;nlthgrensmomm aal kyl

group such Eﬁﬂﬁ¥ ‘qﬁg are exenplified.
Anong t hem gréﬁ%/éﬁgw ﬁ?wéw%ve %’hrarelﬁéasr ng pr oper y of the polymer, a |long
chai n al kyl gleopmpoamgéahsoﬂang;themwatly dythewgarhoica

dodecenyl gr q S bon
nunber m§ - &éﬁ%$H?§M$ﬁ%ﬁ§ﬂﬁ@%%@%éﬁgﬁﬁ@m@%ﬁgﬁgmsohmm
antEnsaturawapogbpupkmﬁienqkmahuahkex&@dﬂﬁn&m@mmdawwﬁbkamyaqgapr such as
met hoxy gro n- ou n- pent oxy group,
n- hexyl oy g%ﬂ)&&@g’%3§§%§’%&%ﬁ#ﬁ%&g@ge&%p&lﬂ%bﬁ%%yl oXy group, n-24
LauryLogyhgrouplEfbamqnﬂyﬁgfmxigigmub lnnﬁdﬁangha%xfgthesnﬁﬂﬁmm g

ranchedchaiyn a suchyas i.S0- propoxy arou ut ox an
4buty|nony|5 3?895“%55? &ﬁnﬂﬁgggﬁﬁ é?gﬂﬁﬁg%

asal | ylj@éy mmemﬁmelhngwe%eil u@madem@ma@mghrthgmmﬁgl > Yibaity .
group, dodece and o [0)4 and..a, cycl o up suc
as25 cycl op& Hﬁ%%%ﬁ@ﬁ%"fgﬁBFaﬁﬁ& I%¥$f§? %@%h-é?%6%§%ﬁéﬁqﬁaékﬁh
Anongt hem caﬂxnﬁma@ﬂkhagpﬂnrﬂmggﬁppId releasrng property of the polynmer, a
et hoxycar bonyl . pabE A3 DeSSHipLAOPHER Hrsyil b%f@%”‘{ﬁoirsﬂm?a‘igpg@atand pup
?Lg Sfﬁi;aggy&i@énﬁng%;égh%mm%ﬁﬁ’ﬁg th x%{%ar bon eerbing 1iggid0 and
(o-rmeth SIS e gﬁ%ﬁﬂ ﬁ@é@?d‘zh@-c-oo
or an (o- etb@fb&ﬁéﬁ@dﬁéﬁ@ﬁﬂﬁ}@@dh@m@@a&h@%@t@ﬁ@l&wﬁm&wm C~~t' ~CH
napht hyl . bi phenylin L PRRERIIRHO, oo FEH B eée%énpraf Soiglone
napht hyl , bi pheny e
«BtrylhoxyI gromm\dmth ePreas e thed %pﬁzﬁseﬁnltt@#e?lﬁwﬁib | AR EsY | havi

i phenyl oxy, anthraox can i fi ar roups havi ng
a carbon nugg@@ragpggoﬁ@@gomegaw@,@&%@rﬁg Egﬁpﬁﬁ’%& Yef¥r of 6
Eo SOtﬁ@m hﬁygmgﬁﬁyﬁnguyﬁgh&g Veé@ﬂnetho?ycarbonyl Ietonyf?rbonyl o 5
o- met hoxycar bony| phenyl ) ox o; € car ponl yphenyl ) - oxycaxbony
an al kyl group havi D%%@%%%éﬁ@ﬂééﬁa&ﬂ- ébiﬁgl ﬁma%@n tha & haV|ng
a carbon numr@lnielﬁﬁga»@sseﬁnaftﬁe@bﬁwbe%ﬁ%ithépbﬁ@bme@%bﬁél nunber of 1
to 30 and the aIkoxyI group havi ng a,carbon nu g@erd&g lto 30 e sane

groups as sREWMETY WYWWQ@@@ @lésed?rdim% XPhe

conmpounds e&ﬂhgéﬁﬁgIQXhéQgﬂﬁﬁﬂygmagm@%é@.(2) can be cIaSS|f|ed for
conveni ence sa &ngggd on the definition of the R-, into a car bonat e )
PHRsend used

conpoundBexpr esse IveRtey. asthe candempen a commonly
condenser canbe used. For example, a double tube or a multiple tube type

condenser can be preferably exemplified. In this case, also the vent piping
connecting the raw material melting vessel with the condenser is preferably
heated at 120 °C or higher for preventing the precipitation of the aromatic
30 dihydroxy compound or the carbonic acid diester. A scrubber can be also

installed after the condenser.

The discharging side of the condenser may be opened up directly to
the atmosphere, or joined to a main vent piping to which the vent pipings of
the other facilities are connected.




O--0-i-0-R2~ C2) -1 0 20 {wherein, R is a chlorine atom a nethoxycarbonyl
group or an 22 Novenber 2002 48 et hoxycarbonyl and R21 is an al kyl group
havi ng a carbon nunber of 1 to 30 or an aryl group having a carbon nunber
of 6 to 30, where the alkyl group having a carbon nunmbejs Qbvembér Z¥92can
have, as a substituent, methoxycarbonyl, ethoxycarbonyl,

(o- met hoxycar bonyl phenyl ) oxycar bonyl or 31

(o- et hoxycar bonyl phenyl ) oxycar bonyl, and the aryl group having a carbon

et oyt ¢ SRR A PR BT 8700 e iber,

(oet hoxycar ooy priefergblydi(/ el 005Gy | ﬂnmdhbgyabfwmdxhehmltmgv&s@ns)on number

car boxyl i SRt RHETR oSteRiBer Qi e AnfBRARIMITARY iopbibd 3hed"r,* * ©

~~--0C R22 c@’oomc delméstémdwndm gﬁsed and r?tuxmdrtethemwmamiaﬂox%car bo%l
group or an oxycar hon n apn, a rQu Vi n rbon nunber
of 1to g&ﬁé’ i fl%ﬁh ok i llay %@P%Hﬁ%#&%%ggﬁﬁ? 13&@9% Sn aryl
group haVI n@oﬁdéxﬁe@ﬁxhﬁ@reusimgeah@ét@( effieienayy! oxy group having a

car bon nunber of to 0 mhere the. al kyl” groups hayi.ng,a carbon nunber of
1 to 30 and the a gﬁﬁﬁgﬂﬂﬁ%iﬂt #HEWW%H%@ can have,
?S a flﬁbSt ' Tg@%@ﬂﬂlw H%E;éhé@@b@ﬁrﬂourﬁt(ﬁmaﬁhﬁﬁﬁj of the nitrogen-

o- met hoxycar bonyl phenyl ) oxycar bonyl

(o- et hoxyca%@mwggwlqm wmpox%n&lnéhﬁw@ﬁpwmamgh@ 20 carbon

nunber ofy 6 &Mbﬁxyl group havi ng a carbon nunber of 6 to 30

can have, as a su tltu ent yl, .et hoxycar bony &5

(onet hoxycar bonyl |out%a r}%ﬁﬁﬁﬂﬁgﬁﬂ%‘é’g&q @@?é&tbonyl

an al kyl  gr qugwsaRet &16@15}{&%10 FedrPoRSteExRllert HOyAl ; tgh : hav' ng a
e o

car bon nunber of " 1 to 30}. the .conpoun expresse
(2), 2 neth&d aﬁepmdwbﬂéw talnmgr&l ownlm

2 th %h@ﬁﬂﬁJ ﬁﬁﬁﬁﬂgﬁg@d%ﬁ%%@
E1(0?\;& hgggar onyI p%gﬂﬁ%@?gﬁgonyﬁenzm C 2' thoxycar bonyl phenyl )
ester ark e¥yuds, q@e AR NTE0 %) ¥ OmpdIdashased

t lﬁﬁp” gy Ee&ﬁ 2 dded t

Itﬂ\e/egrlo(r)rgtlghgg]é car %onat ej anﬁ%gng% t esterdrsn na ( ) ISO—I)a ofe thg
aromati c pol ycar bM@MQfltb@de@@dﬁthﬁpf@l%%@f%ab@% fni nal s as

h th I
bl o0Ki ng. 1 LR EpRebfthe prasl Wit hdve fEY ARthaptRPlIBE A%ure T Guct
the reaction whil é\(iﬂt@xghuhengtmg@n@m@mm p@m@a@w@at@st ~ ~~2U
R 2. ( o estePifiteRBiahRIRALAGH, A REATRE A Rblod (Herafi 9 Thé REABloR dRlerh 3 added

after low, and is easily thermally decomposed, thus the effective concentration of

the compound in the reaction mixture decreases rapidly by being easily
decomposed or reacted with a monohydroxy compound produced by the
ester interchange reaction to a trialkylamine, a triarylamine, an alkyl phenyl

95 ether, an aryl phenyl ether, water, etc. In some cases, since the used
nitrogen-containing basic compound such as trialkylamine itselfis highly
volatile, the effective concentration in the reaction mixture decreases rapidly.
Thus, it was found that the decreasing rate thereof'is affected widely by the
kind of carbonic acid diester, the reaction temperature and the reaction

30 pressure.

From the above facts, it was considered that the concentration of the
nitrogen-containing basic compound contributing to the ester interchange
reaction effectively, varies with the reaction conditions, and that thisisa
cause of failing to obtain an aromatic polycarbonate having a good quality




10 15 nelt pol ycondensation of the aromatic diol with the diphenyl
carbonate is perfornmed until the intrinsic viscosity of the aromatic

pol ycarbonate reaches at least 0.3 dl/g. Since the term nal bl ocking
reaction of the aromatic polycarbonate progresses -rapi dyNgédber 2002

addi tion, the change of the intrinsic viscosity of the aromatic

pol ycarbonate remains wthin the range g¢f 0.1 dl/g so that it is possible
to suppress the concentration of the termin~_1 hydroxyl group at a | evel

(2) 75 3&2@@“%%@%‘1@%@@% WW?@W@O%%%@% By 0.7

to 1.5 nol eimtdl usgbamioumt pf tieniiigenacoRitaiming Pasocemipasied. on 1 equi val ent

Concentrat i on-of S i kAl bl AR A ARIEIRE IS, cd and

confirmed eexhemelympeMtf@nﬂmmgtewaeMOdeMdﬂh@maléteﬂmh@nber

2002 50 age I n cagse wher.ein oondensa LhOoNn i,S ¢ cted
Conci naodor 1 theBodyed SpBLE poL B a Rt OB i kstr HERR

colncent (r]I ati @facafonttt}eké@mgﬁhéodncﬁ{l@aﬁo];mmh@m @m@@ﬁt@miigf’tﬁsit[r ecedl ][lg
polyconaensatil on y as | S or, eni en akKe O pertform
t he above t EYTRHPRYD lﬁtbc:k&)ngéjf’ ral?lnggq]épggé €t ed@%”éltﬁat al yst,

andftheblcat al¥sigeufigibcilartvisg n@d)fml@l hﬁﬁtétltt%%béﬁo@e%ﬁm@?ﬁd : |
prererably as,l IS e era 0, conauc e ermna
bl ocl ~ng reﬁ@d%@@tc’ciﬂépﬁbpﬁ&eﬁ‘ﬁﬁ d/Qi{OpLPP%W PMeragComat i ¢

pol ycar hgnahlbdulae | FtRe résiond tb»féeﬁtztd)(boaﬁdqormtot en state.

Therefore, the po &)@%en t he ter naI bl ocki ng reacfian i s conducted nust

be chosen after t SRprara 016 ASlg FeMperpeanitha

addi tion of r@acﬁéﬁlﬁﬁttﬁr@ék&@%%piﬁiﬁ thEsericl i WhichilRGKidgityeact i ons
can be performed preferably . aé tgg above Tent’j oned. poi nt ﬁ Eéen after the
conpl et i on 8VEHARE IP Feaight ¢ é?am%ﬁﬁﬁl%b@éﬂ’%h@ Aad.Ql after

the ter i naltin opRss nglé'rté?ét”aﬁ. onﬂé‘?en’?%?‘?t SqapRnieind thor el Pt T 0L g
in the tlér npmuqsd@éta %gt%amﬁﬁ@m@a don pEEheyaitagen- 20 | n

the present ﬂ%ﬁgpg ﬁ\ﬂ%@ fhiSHPRIRSS f free

chl ori ne no?d) cova %Fld(%)mr%)%ﬂ/ ?‘ﬁg&%% émsr as Io%vfég’g pref, eroa |y 50 ppm

or |E_ss [rﬁpﬁﬁb @n@gatbepea e 15 Oggﬁragam@le@&ay gl e before
ocki ng t%ﬁv@@ﬁ PORNY: tgé%%

chl orine |sﬁ? @ﬁgo t%éhoveﬁm%azg@ : % t pree era ‘{LL,@SI nce

t he cat al ys mp € CALST R @Sapt to

be redugyd, a%aﬁr%&%tgé@ﬁo%ﬁﬁﬂﬁew AlisddBy 1B m&ét@e &%Be‘ﬂﬁ%nﬁﬁlﬁi%ﬁi r§ved

rapi dl y and su~ci ent anount of the chlorine i1s large, 1t”is also
not preferaﬂﬂ@t@thﬁ:@mendgdvﬁgﬂiﬂpntﬁn@cts on the hue and stability of the

obt ai ned pokyFEL e85 o din the
pr e- pol yner |s attal neg Ey suptgjrhe(ggl ng t a%%n %H%s onn@ in the raw
mat eri al s athewrqastionaniture excepds b ppse durmgithemeasiod hthe yisgasifyt ageous
to suppress,Ehe e molecular weight of the reaction mixture is between 3,000 and

25 10,000, it is not preferable since the deterioration of the aromatic
polycarbonate becomes marked to give ill effect such as the color tone
degradation, etc., in promoting the ester interchange reaction to make the
viscosity-average molecular weight of 10,000 or higher, and ifthe
concentration of the nitrogen-containing basic compound in the reaction

30 mixture becomes less than 0.01 ppm during the period in which the
viscosity-average molecular weight of the reaction mixture is between 3,000
and 10,000, it is not preferable because of difficulty in proceeding the ester
interchange reaction and problems such as the color tone deterioration, etc.,
caused by the increase of the thermal history due to the extended retention




anount of iron contained in the aromatic pol ycarbonate before the bl ocking
22 Novenber 2002 51 of the termnals at 1 ppmor less, nore preferably 0.7
ppmor less. If the anmount of iron is larger than 1 ppm it is not
preferabl e since the catalyst activity involved in the jeNgidiaberd08gki NY
reaction is apt to be reduced,, and then the bl ocking of the termnals can
not be achieved rapidly 5 and su~cientlys If the anount of the iron is
|large, it is also not preferable since it gives ill effects on the hue and
stability OBII;‘%]G obt ai ned pol yner. The suppression of the iron content at a
| ow | evel i ‘tai ned by suppre55| ng the amount of iron contained in the
raw mat eri al s andMuaiatmning mmm@enlmlltmmnhg/bamooompeundhnavﬁwbﬁcprocesses
of the productlon 10 After..the additio bl ocki agent, a
Feduced pr ebOwENbidp AbRcint VB mPeR b ubS MR R o oduced
by the reachttame mci'emhg;brdmasmgdﬂ]embbmﬁofthemﬁ@eﬁmmeﬂmmigess

nor e prefer 10 Torr,0 aII |s r.ef erable o cond ct t he
renoval Ea# tf’h@ Flatﬂuz .%u'nl _tt}%e Sction
t enper atur ediyideo dmdthéebbbomeamdrchéstbﬂthélammﬁheaﬁ usually

wthin a range Od}%)go to ag}ogc @Wer% 260 to 340%&&5@5% rrer does not
nelt at a I%PIQ ﬂ&ﬁe 'é%’@@g t han
the above’ rﬁﬂﬂm;%témtfopfaaﬁ]ﬁaahg% éldigtﬂldtmmmr HesioHe eormipo a and

di scol ored. Th action tine i usual I nut.es, rably 1
Lo 20 m nut BEXIUGRE AsaDRodUE, the el eorgheﬁke ﬂf?otn%eslbfeeg
I nventi gy, aélnbﬁeﬂ?ééﬂféét Prtcﬁnﬁsiﬁﬁf%ﬁﬁo éﬁﬁldi@@ﬁtﬁé élﬂw@*tﬁ@ézﬂ@ CARbated 1 n

t he pol yner at Iow level affer the ter thereof is blocked. The
concent r at | BRSSP f{‘-‘é‘ﬁ%‘ﬂrﬁ%ﬁ omﬁﬁwernmg%@o ba%C 25 bl ocki ng

of the ter”b&ﬁboﬁhélh!ﬂthé?ea%@ﬁ yAhge thE abtroetehathiAE Hagks. | f
the remai ni ng phen Is e nor e, th concentr t|on It 1s not
pref er abl e €omEpuURGat %ﬂ’lu&ﬁlﬂi e Btastion; on are apt to

occur. Once the i alihRké fnofd asthpbiifid %maars%ﬁ%dac@upéﬂé the 30
bé added

term nﬁlllﬁlo)lg'é:kl ng agent 3%93@00@ ,ly%t he ily at o ce._ or gl Vi deery I n t

severa r Iﬁ>§talll [ g SNSHIGhg agen
dded af jygf 4@. Farther,

|s added a t%bhr X gﬂ%ﬂé{&gﬁoﬁﬁsﬁﬂim@éﬁiéﬁm&a@hﬂaﬁﬁﬁ&& nhig. Farther

according to e Inventors of the present_ .invention, it is
el uci dat ed HARUriEKs desved &fon@, ddives suehps arrabalyse stabiliger, 22 Novenber

2002 52 which do not exist in a usual monohydroxy compound. As the impurities,
an organic compound such as trimethylamine, anisole, ortho-cresol, para-

20 cresol, 2-methylbenzofuran, hydroxyacetone, acetophenone, etc., and various
metal salts can be enumerated but there are many components not yet
elucidated.

It was found out that it is effective for the production of the aromatic
polycarbonate excellent in hue to recycle the monohydroxy compound

95 produced as the byproduct to be used as a solvent for adding the catalyst,
keeping the concentration of anisole contained in the monohydroxy
compound at not less than 1 ppm and not more than 1,000 ppm or the
concentration of trimethylamine at not more than 1 ppm and not more than
100 ppm.

30 Further, it was found out that it is effective for the production of the
aromatic polycarbonate excellent in hue to recycle the monohydroxy
compound produced as the byproduct to be used as a solvent for adding the
catalyst, keeping the concentration of anisole contained in the monohydroxy
compound at not less than 1 ppm and not more than 1,000 ppm and the



t he speafic conmpounds anong the conpounds expressed by the above formula
(2) can block two nol ecules of the aromatic pol ycarbonate, having a
function to nmarkedly inprove the degree of polynerization of the arom_ atic
pol ycarbonate, i. e., a function to acxel erate the pol yseNbéahbei002
Therefore, the present invention, secondly) provides a nethod for producing
an aromatic pol ycarbonate having an incBdased intrinsic viscosity by
perform ng the nmelt pol yoondensation of an aromatic diol with a di phenyl

car bonat e, %ﬁb@@&ﬁﬁbﬁ@@mﬂlemﬂhnﬁn@%mu MbretRRRISgnd fist kb etiung

formula (7) 10 ~, 1 O-~ --0-Cc-X--~ ( | O f wherein, , R1 are each a
chl orine at Epfﬁet hoxycar bonyl or an et hoxycar bonyl ; X |s an oxygen at om

or a group expresgﬁq%ﬁi@dﬁﬁﬁn@kh@z@oﬂ&ﬁdary@yh@ar PR dgiyﬁéﬂ R' is

an al kyl ene group, I ng. a carbon numnber or an ene gr up haV|ng
a car bon numatamm&an@omr)d/mstrm&wlawmmmem@m Feraxyosepand, t he

ol ycar bonat SoRd & e (1AF A8RirE cat AR, tle aeﬁéﬂ‘ﬁﬂ%?fﬁ@%%“?ﬁf@% time of
t he” addi t i orgemgratedantthamaondh ysihbwommpﬁun fmsit sﬁate(v}dietrgzmthea:a yst is _
POl YTer 2ot R SE SR SR IR RS lAln ahegansher 2 (7). 1
reached at Imanohﬁdmmlooglmmuﬁmtm the bue of thapdhtamedamomatihavi ng an
than 01 i MDA BRRIRR 10 B et on accelerat i ng agent
expressegy b th&xnﬂmemﬂmﬂmmrnﬂamnﬁﬂecon&nnnddﬂdhaueqwﬂedInmnmhydnmﬁerabIy
o capec pmtplEpsd al S Bl Abi ) AR e APH QLR £l et b, O °
equi val ent ¢hnﬁ£hﬂanmmmemx£d§ZOOWmanﬁhenEDQZKE@nﬁbﬂﬂdﬂﬁhxgmhamumoﬂrmatlne
o 200 11 o g chRAIE e R RFSEbSIAE REAEr e FPGTRAG geprie™ |
poIycarbonaUEmwetdeafdnﬂnamﬁmqmbaabﬂnﬁ1f&nmdbk¢@ukmmenﬁambﬂeanaﬁhngc 5
pol ycar bonat o8 o3EYehiiahiths QLANAE 150 b &Ptk inhe Sotbef
ﬁmzukhngthecauﬂystthenthe1nhﬂnhon1fthepobnneruatmnlandthesmb
reactions may develop during the polymerization reaction to produce
impurities to cause the discoloration. Also, if the contents of anisole in the
recycled monohydroxy compound used as the solvent for adding the
20 catalysts, is 1 ppm or less and the trimethylamine is 1 ppm or less, then
almost no effect is observed.
In order to obtain the monohydroxy compound containing not less
than 1 ppm and not more than 1,000 ppm of anisole and/or not less than 1
ppm and not more than 100 ppm of trimethylamine, the monohydroxy
25 compound produced as the byproduct in the production of the aromatic
" polycarbonate by the melt polycondensation, may or may not be subjected to
the punification after the recovery thereof
As to the method for purifying the monohydroxy compound
produced as the byproduct in the production of the aromatic polycarbonate
30 by the melt polycondensation, ordinarily used methods can be utilized and
distillation under a reduced pressure is exemplified as a preferable method.
As the monohydroxy compound, phenol, cresol, xylenol, chlorophenol,
naphthol, biphenol, etc., are exemplified and phenol is used preferably.
As the monohydroxy compound used as the solvent for adding the




~ X - ~. 0C--X~~- +aoH+o0o0-~ ii 0 As the reaction produces
as shown in the above reaction formula, two nol ecul es of 2-substituted
phenol, it is preferable to do the reaction while distilvng the produced

2- subst it ut ed phenol o~ in order to performthe 10 coupid RevédmberBogz2and in
a high yield At the tinme of conpletion of the coupling, an aromatic

pol ycar bonate having preferably an intri3asic viscosity of nore than 0.4 and
| ess than 1.0 dl/g, nore preferably the intrinsic viscosity of 0.45 to 0.8,

is formed Toy Ité&gs@rm@g b 6REHESHE (R MRnbtiblied fBaMBsbRAN | on.

it 151is poss cata yst 1 nactivat]ng agent. he catal yst

i nact i vat i n¢ghag&misale an tﬂm yisregwsubstypipail wndpnmlamgle@mble@@t al yst

i nactivater g4 SWJS% nic acid
salt such as anr%gmg%@ge?% dﬂésrpc acgsdgt | c acl S

deri vat i ves oxidstivesdeteriorajzomnss ul f| on| c acid ester, an 20 or ganosul foni c
acid anhydride, an b C.a alt are
pref erabl®, and nﬁégbggggﬁ eﬁﬂ&n "ﬂggﬁp_ nedﬁ@?ﬁg@%@% p@%n?QB%%|d
phosphoni umsourgeseodtained i the ¢arbomaand thﬂ}sammotglmngborrpounds
expressed b Q IS (3) 25
{wher ein, %Dﬁgﬁngﬁpgéﬁéﬁ %%{ocgﬁ%%H&g?%sge pﬂhgﬁﬁﬁﬁgﬁ%u

Novenber 20@2nfpbusichiscontainedimthegarbynici sl d&s@mdnmniountof(ygen atom X1
is a second tertiar 1 r

equi val ent %w5 t¥‘ Eﬁﬁﬁégﬁs %ﬂe ‘%38%‘%82‘;@@0‘%‘?%}% ation, and
m |t s ialn 1(¥1t teb@emh mfesgvanldalbodlgoolom&&tmdag 1ﬂsm?m%;mp‘x‘esexvau$éandmggze gongoa
not all o S_are nono wva!eg @ n r

(4) {wherelr]f’argﬁg']l EPQHXHﬁeﬂﬂ %H?@ﬁgﬁ Iﬁﬂéﬁﬁﬁé y to
qugt eL na(r]I yf Fhpanomaticaol Ylsmarbamﬁte@ﬁmughrwkf:ae acgmdﬁ:olamg@rn@ﬁ?emnel dlhj(y|3; ?t |1 8n
and the e| iti r that in the above fornula

A3- (+X~" ~ ﬁgtgﬁun@hmgigﬁﬁ %ﬁ rp@ (ﬂlvalent hydr ocar bon group, +X3
;)?logp?\g(r:\?trj?nargtltgn R iﬁinﬁaréono aI gﬁ?ezﬁhgrg?%{?géﬁgip @ n Fgmgﬁmd erggiy
firom2 o ¢ l?sh % n%%ﬁ@%
formula (3) }dalﬁpﬁmﬂiﬂla%nﬁ%ﬂoléckedﬁ‘oﬁﬁﬁhe{daM%unth argd theipaslorsor

di val ent hydrocar bon @gh%a di yal.en rb n oup Adl and Ad2
are each, s%%‘iﬂw the ta(ﬂd./?yr&qo 8 Fn gr oup

consi sting @hat %mpﬁéﬁn@ﬁ@l@@a&@@@&tb@ﬂdﬂ%;@ or 1,

provi ded t hat, when t

d2- A 2.0 hyd bond
Por bondi ng CAPTRRRIGHLSsheeeken £S Eol0RsSREbar EREmes o Yk BRE g S e or bon
group org® ag0g), b@méddteﬁwattb&@amm@sh@mges@éxﬁel ﬂa@@ddazéxbeﬂu@ae

sul foni c aci d such dec enzene CI d tetrabut. hosphoni um
salt, etc. B@BMW’@ @%Eﬁ @ DEY- orﬁ uch as
par? tOlb:Jen%aﬁbdA Lﬂl@ﬁﬁd(ﬁ%t@r%rﬁﬂlﬁ@hgtt%‘lbs@mﬁll fés hmﬁ@%aefﬁzet rr]wﬂue 25
preferable ~Ls n .ester e su [ me
benzenesulf&’fﬁ‘%e@?nggﬁy edé‘ﬁ%%ﬂ‘é %P%@ﬂ§@ éhﬁnate oct yl

,_

bteﬂzlenesul I | e @Ziﬁfe@ﬁjt' ftmgttml th@b(bliﬁﬁcﬁﬁarc{fth@bmgﬁw fonate,

et hyl parat ol (ienesul fona ra-tol u ul fonat e

par a- tollﬁanéé)rﬂeﬁgw H‘ﬁ({l%éﬁﬁgﬁ if%\?r@@ W@m@g@ddﬁ%@%@rh@g@g Armong
them dodecy nigRoRprennatExcasling arsaéaweute thax ffHe i s nost

preferably used dition of such a’c aI st in ing.a ent t
pol ymer i naddPRaticdayar ’é?f%)’ #gﬁmiﬁglyg@i@g@ ailcd]zed

pol ymer can be Ob%@ﬁﬂﬂér%@tddly%bﬁeﬁﬂaﬁﬁé@ﬁéﬁcp&%éﬂbbﬁhwgﬂﬂ%@& singly

or together with a phasphite ester-hased cogpound or”a ph
ant i oxi dant ,usang a carboric acid diester n the melt polymerization wi the ue not
30 inferior to that of the aromatic polycarbonate produced by the interfacial
polymerization method, it is necessary to limit the nitrogen content thereof
at 5 ppm or less, and further it is preferable to limit the nitrogen content at 4
ppm or less.
If the nitrogen-containing compound is present in the carbonic acid diester at



22 Novenber 2002 55 aromatic pol ycarbonate having an increased stability is
obt ai ned. Anobng the catal yst inactivating agents in the above fornmul ae (3)
to (6), a phosphoniumsalt or an ammonium salt type catal yst inactivating
agent are preferable since they thensel ves are stabl e aps Rol&EBEF g2 € Of
200C or higher. In the present invention, at |east one kind of the catalyst
I nactivating agent selected fromthe grgep consisting of those expressed by
t he above formulae (3) to (6) is used in an anount of 1 x 10~ to 0.1 parts

ol :.‘? ?gta fc@%@ée%ﬁ%egﬁﬁ@@fﬁﬁwﬁ ﬁé@ﬁﬁ{f&? oy
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catal yst, supolymerchy altesictinpawithwhiciotheraeptirities ecbrﬂ:alrw@iﬁjhebjaybmmed at a

rati o of 0 50’6*? %pm)le based on 15 1 nole of the ester interchange
catal yst .5 (HQ - phosphoni um salt or an ammoniumsalt of a sulfonic

aci d described i nwmewmmmyhmammmm&tﬁww are
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andl or al kaPRQHtOf e yIREEZALOY) et tivating agent
can be agyed, di r‘i‘HeWaPév%o%%e%‘oﬂ@or%nﬁkﬁﬁ@h%f%hﬁe%aﬁié'eﬂé}ﬂbﬁts

solvent, Iinto_the nolten state airo ar bonat e be kneaded.
There is noandnf& .7 €358 18 YAE ﬂﬂf} ala&ﬁfyga rb%é&l&escf@r

Extruders sy ﬁn%tﬁ@%%nﬁ%&d"d@éwﬂ&%%% bl e
screwextru wWwth venting 1s e cially . prefe ablefor usevx/n

catal yst i nﬁ'ﬁﬁ,lltSlelﬁé 8 uqtprmtg caeprag agid é{!ﬂﬁt@@ﬁ raraeéremﬁﬁed 30 It
can al so be addedTadliavehitRs bEtHEbrcsaE: ﬂbeﬁh@ﬂ%uﬁ& bl thACHs@IN RO

pol ycarbonate.. Thereby, 1t 1S possible to stabi e the aroma
pol ycar biénaadpedaciaey 0@@@@%@@%@9@@%%@@‘ %(&uéleét@l‘o

ef fectivel ygp H%é%&nﬁ&ﬁcr;ﬂﬂy Bgrg%lﬁécaae% baabhew&diermewgﬁéo in

the present |nvention | e to var| ous ad Itives
Novenber 20lEnsent aamapenentexistatose abeg aeoma qomeRowd not

hurt the Obf{gﬁﬂeﬁrbbﬂﬁ:é&&éﬁﬁ‘ 'Agﬁﬁé %ﬁggﬁ ht | e%, prefierably

added, int sane way .as In the case of e cat ctlvatl ng agent,
to the mltdamweom,dmmpbmmo tﬂmunh a@pm clerments akees, a

pr ocessi Eu]%\?ﬁ e%&%ﬂ | zer, antioxidant,
phot ost abi | %%?ﬁphﬁ tra et-ray a sgm%l ng agent, met al inpacti vat or,
metal lic soap, nu fé@ﬁ@ ]eméﬂté‘r em@éunpregémommﬁbhe BHAOZEIF| ane

retardant, t%]ﬁ]ﬁk% ﬁﬂ“ﬁpﬁﬁé t@fée Bl cl oud
agent, nat uEﬁ}l etic vvaxtp orgam c ﬁQ ?trrl%?t%g%dl c filler,

epoxy conpoglementisian itroganicoptagB g CaaReHnd W@ﬁtb@ theenplifi ed.

10 . Among t ReMeclRidE §ﬁ'a§1ﬂ M&d&%edﬁhéégﬁﬂd@ﬁfdﬁ%l&ﬁﬁ%b'
agent mol d_rel€asin colofin ent, etc re very common
Two hndgmrbammenb @@mt 13 ametdh@elem@mmemtmeeee@t ant

st izer b wgh.ege 35 LR RABSALNS g, 2 phenol
ani ne- based nsagmtudese)f d&:ok)ratlon behmle ferther mard notlceable so that some of

the obtained aromatic polycarbonate can hardly be a product for

merchandising.

30 It is necessary to limit each of such metallic elements at 0.5 ppm or
less, preferably at 0.3 ppm or less, and more preferably at 0.1 ppm or less,
Further, as to the metallic elements, it is preferable to limit the total
amount of iron, tin, chromium, titanium and copper at 0.5 ppm or less, more
preferably at 0.3 ppm or less and further more preferably at 0.1 ppm or less.




As the preferabl e phosphorus conpound, a phosphate ester, andlor a
phosphate ester derivatives are used. .As a specific exanple of these
stabilizers, an arylall~yl phosphate such as

bas(2, 4di -t -butyl phenyl ) pentaerythrityl diphosphite, bi&4Robafibat Zdd2
but yl - 4net hyl phenyl ) pentaerythrityl di phosphite,

bi s(nonyl phenyl ) pentaerythrityl di phospptte, Bi phenyl decyl phosphate,
Bi phenyl isooctyl phosphate, phenyl dioctyl diphosphite, 2-ethyl hexyl
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phosphat e s c earyl pent aeryt hrlt psph s':;]ki ehrrber 2002
57 pent aery oht grrapeReRts. @&L&QM erivative, salicylic
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3-di chl or opr opyl ) Hbtsé‘aﬂ@@rcramzﬁﬂt& detegternet hy|

PPlO?]gE;It ephosphia%%{%i Lri debﬁ\tl %%osp Jal Dé'bypfpgﬁi[ﬁg “éddﬁgﬁ z?tl(ggﬁgggat ea

triaryl phodisste taﬁﬂlneadera|vmt§a¢ﬁe@ﬁ&@ qeah rQ a@ﬁlaileeter
tris(ethyl ppg @%&p@ﬁﬁé Aitrdod % ﬂ;ﬁﬁg}

tris(nonylp eny a &nt Htlhg drox ;c);ﬂa e can %lso

exenpl i fn5edpmﬂen(cra;1 \recme ¢§e§;ent50ﬁ@aafs limted thereto.
These stabilizers f?éc&r glg%zé@gp; ﬁ’@coﬁﬂéh g added at
any stepfrompol?ré%?l? |ontod|c% etT ~n~. urt er as the ultraviolet-ray
absor bi ng afensalicybancid afi 10 pemorrdess, agoreiyefasebly atdeppRl. ar e used A

salicylic acid-ba B&E Q%?E@B
ultraviolet-ray a%%or ber %ﬁégﬁﬁg%o eﬁgé sed u:?t%ha\% 0 -ray a sor

cyanoacr yI aobta@ae@byalpm yokewn pyocesses sufliaent, nochmited ksxigapl i f | ed

Furt her Eﬁﬁé%am ng agents, generally | mown nol d rel easing

agent s cza)n Be us(‘%g5 dp ydr ocar bon based nol d rel easing agent 20 such as a
para~n, etc. Astthe ptirficatioadoreh eadocmgc idikiestechavings eari ¢ acid,
etc., a fatfy ﬁﬂt? CS’]EEEE f%sg@ Sﬁéﬁﬁé se?ftea“ c acid
am de etc. g COo oﬁf ﬁ:@ rellaeas ng agene é%g]%s%ﬁgtﬁa _al cohol

pent aerythrm\(ﬂntlomrtlsdﬁ@dttqobhm imglheean; gmagéhe such as
gl ycer ol S|I|cone based nDId reIeaS|ng agent, 25

etc. such S@?I caﬁmo rhnd{‘c canbe exerrpl ified. As the coloring

agent S, 28N or gani Asdhe@mefenab]ganeﬂlodl panficatyon afitheicarlemc beidused.

here 1o TodRRA Bl Shpl 4 Bl b S e Abbe R Al S e
or added byagpdahesteny ampnepolmesdledrst, (Isradtmgpwitheskydptalcabj | i zer s,

2 (1-(2 nyaresiyobing dhe ot e Rkl e Bipeds dﬂ‘f?ﬁ%%%ﬁ%r@” éL?tyFat e

etc., are eselvpht Withch pélarisblvent,48) trbatimd vatiha stronghynipasia
anti ox %ant ang (E%Pﬁeatmg with a strongly acidic ion exchange resin, (4) treating W1th
an activated carbon, and then (5) distilling under a reduced pressure and/or
recrystallizing, is exemplified.
The most important points of the above purification method are to
treat with the hydrotalcite in a non-polar solvent, to treat with the two kinds




22 Novenber 2002 58 sul fur-based antioxidant, tris(nonyl phenyl) phosphite,
tris(2,4di-tbutyl phenyl) phosphite, bis(2,4di-t-butyl phenyl)
pentaerythritol diphosphite, distearyl pentaerythritol diphosphite,
tetrahs(2, 4di -t-butyl phenyl ) 4, 4' bi phenyl ene di phosphi t eg2 RovemBbi¥dgzdene
bi s(4, 6-di-t-butyl phenyl) fluoro 5 phosphite, 2,2'-nethylene

bi s(4, 6-di -t-butyl phenyl) octyl phosphigge, dilauryl 3,3 -thio dipropionate,
di st earyl - 3 3'-thio dipropionate, tetrahs(3laurylthiopropionyloxynethyl)

h : o nh
Ewlsirg\rllleol et - fglel% E}g%ﬁggl el Jamnaéﬁdbgengoqr%g{zdcaﬁagjegg@%t n%tcl)YJantﬁdsuch as
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2. (2. nyaro e Rend R Ll SR %@%W%W}Wzﬁtnazole
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2yt oxy- 4THBRRORYBE ATBERES s&&'@gaseéhsérkﬁ%éﬁ%@% hEsplenens.
such as 2I 4tﬁeugrahq%bynbﬁ b e o bydroxybenzgate etc. alndta
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(2,2 -tl B hyamthmrigls@lmiﬁde%@ml@yﬂw&é@ IE -4Aetc., are
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4di -t - butyl phenol Foﬁﬂh@h@ﬁﬁﬁ@h@bﬁtwwlfﬁeﬁéhhlcﬁb@mﬁcﬁiéi@ét%ilﬂth%ﬁe 30 As

the antista agents, nary pni.ym salt based or

al kyl phd$ph értﬁalgéf@ W&ﬁéﬁg 3 cting type reaction forms
Iauranldeprﬁﬁmh %ﬂﬁﬁﬂﬁ @Pﬁkﬁﬂiﬁ%@ éﬁfﬁﬁﬁ&nﬂ%ﬁ%heu%bﬁﬂﬁhﬁﬁﬁhaf'ed As
t he | ubri cant uc aci te c aci d nonogl ycerid and as
the flane r@i’%ﬁlﬁ%ﬁﬁ) 'éh @fé:r@%ifreenfmfﬁ @s 22

Novenber 20
vember gﬁrbg@lc{]édlé G?esﬁél‘ &{tﬁ%ﬂm ?%an

conpound su exabronpc
metallic ml@ﬁﬁ@l’m@ é@ﬂm‘)

enat ed
ﬁﬁﬁpecabro:ﬂg%gny oxlde, etc., a

By trioxide, antinony pentaoxide,

al um nughydr oxi dag tBb fon- Lts”é ?&f&%r@é& f@f‘&fﬁiﬁ]@féé@'w&niﬂére I's no
particular limtation to t speC| L c procedures such as kinds, anounts,
addi ng tlnehydﬁﬁﬁﬂﬂﬂgs alnzesectolugyie, kylepe, mesitylopes. 1t is preferable

to have an Eﬁﬂﬂa Ohﬂi%ﬁﬁ t c the materials
havi ng the gﬁ% ty as |sn§ c 0S gﬁ%n t he ﬁggggn?ﬁgﬁgén |on lo EXAMPLES
Fx_am pl es opctane oy Xl G¢ m@nmlsﬁqgles are for
exenpllfyln n%&] dﬁ&hgi) he present
i nvention. &ﬁ% S|ca roﬁggglesig?% (9@¥alne po yca boné%%éln t he
fol | owi iy ERamploé henzepodolueneryylone mic.oare preferable.he
Exanples 1 to 3 a i f the
gas phase of the é%mﬁ%gﬁgﬁggh%nh??Fk%&@gggg? %%ﬁﬁﬂéglﬁéﬁQﬁ*ﬁﬁﬁ¥hﬁgﬂ05 MPa,
and conpar esuch asnethyhalecknlj athybxlaopolei- llropﬁkal\ﬁphelsni)utgl alooholeeticel ated to
the inventi nf, LAt i t basi c
conpound | nanAe FLRc AR SEEh bR etfieRe g5, 7, WHRRAH: AR dtjkeB

etc,, al«xnneandzuleﬂunﬂbrexannﬂezmeunnanmﬂigdeﬂndl«xone

30 acetophenone, dibutyl ether, diphenyl ether, etc., an ester, for example ethyl
acetate, butyl acetate, etc., and acetonitrile, nitromethane, etc., are
exemplified as preferable substances.
In the present invention, it is preferable to use facilities made of a
stainless alloy containing specific amounts of niqbium and/or vanadium as




20 ~e ~d conpared with Conparative Exanples 2 to 6, Exanples 11 to 13 are
related to the invention wherein the specific byproduct, ~ nonohydroxyl
conmpound is used and conpared with Conparative Exanples 7, 8, Exanples 14
to 19 are related to the invention wherein the specifi CoLRbGSHbEF 20020
diester is used and conpared with Conparative 25 ples 9 to 11, Exanples 22
and 23 are related to the invention wheBein the reaction facilities nmade of
t he speciflc quallty material are used and conpared with Corrparat|ve

Exanpl e 12, &10?’ é’lﬂﬁe n W,
reaction fac | t| es %dn%rgﬁe y(%?ll%go | StL: n\gMg%él [ ron OXI de
are used an@on@mép il umasw@avma wERsS) %lmreme les 27

and 28 are W @@,?BJPE 9 30 are
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it bl i S St
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et or & ol EXpEPRUENES SRGP Iy O 5 SPa BGPTSR o7 x
:\E}n% glgp mm app &é%a@r@lvﬁémé%m C tbvhaloveineet bﬁﬂlé@éﬁ%@h@ﬁirg o
ma | n Dens 0gVy.0, r L.val ue .and snal |l er
value are p tﬁlﬁ@%@&%@%ﬁb@%&%?@%ﬁft 9&5’&%@ ,éhg ﬁéfﬁwg%er t he
3“ ghltn ; i's, andHdwastimgs htﬁfo@ﬁffmsalrﬁ@bmmaha@rmbaﬂimtlﬁ@h@el :jow
i scol oratio asure nt of Ni.trogen-cpnta asi oun
Cont ai ned |ﬁgﬁ8f nﬁ@ﬁ%ﬂ?@ﬁB g?%‘@%ﬁﬁgag7 »Beact i on
S I SFmﬁ@%@%ﬁmmétmgHﬁw‘%f o ﬂ““‘lmfﬁ“mmzwcéﬁ'ew; Moved by 1
i qui cont ai ni n 0 o~ fol ].owe
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&g \r)te H) fe ;Jgglo (t)lgm ﬁblpymuaﬁrqgﬁﬁuﬁbﬁ%t &ia &a@&@sé Aoy @nsidting mahdsof 22

95 usual iron and having nickel and/or chromium which also comprises
niobium and/or vanadium. Among them, an austenite-based stainless steel
which is also called 18-8 stainless steel is preferable.  SUS 302, SUS 304,
SUS 3041, SUS 309S, SUS 310S, SUS 316, SUS 316L, SUS 317, SUS 321,
SUS 347, ete. can be exemplified. Among them, SUS 304 and SUS 316 are

30 preferable. Inorder to add niohium and/or vanadium to them, it is possible
to add the specified metal to a molten steel, or add to the steel by using
methods such as ion etching and vapor deposition.

The foreign materials mentioned here, although the cause of the

generation and the process of generation are not clear, are black foreign



61 water |ayer obtained was filtered using a filter having a pore size of
0.45 ,u m and the ambunt of a nitrogen-containing basic conpound was
determined as an ionic conpound by the ion chromatography under the

foll ow ng conditions. 5 Type of instrunment Colum Di onex fevembéik0024000!

| onpac CG 14/ CS 14 10 mmol of nethane sulfonic acid Eluting liquid
Regenerating liquid Detector 10 Flow rat@ of eluting |iquid Suppresser Pure
wat er El ectraconductivity type 1 mi/mn Autosuppresser (External. node)

i”ﬁaéf’ze%e”ép?% A B T iy

hydr oxyl gr the emabwprodudtmmodmmt waagtiony etcrand gebstaby foreigng

é“:r m\/ﬁal( " IOgi)oxy E%e g%@&%ﬁ%f@@mﬁgﬁggncené%ﬁl oh (;hf

te:ﬂrjn nal f hyare)appmgmmapely%) u pNmibegerdh diametdn aad caobapbservett gr oup/ r ot al
nunber o

(mm) pl at5e P %ﬁ%ﬁ%grmﬁgﬁcm&%%iﬁﬁi:gag:
by Sumit ormb]h;i{lfdrelgh I.ﬁaherials, hemam conﬂabntutmgn&m&nt B InfmanCcases carbm, di ng
made by N pABH AEhSPB RIS seR AR GRS BRGS: MRE oTRRSHIEE 2ot ¢ ance
is, the bet hﬂjemﬁm@rmam eessel i SIt Mposédtha‘etlﬂ@m&dacﬁsfsu&ﬂaso gen Atom
Oontalnedlnth ritie CDeter ~m ned,fol |l ow ng the uswal method
by using DNPREB @ E&W@ﬁs@gp‘gp O PR e by
Dor man Gigvi de@tﬁnp&wietml%@oﬁmtfbmgn mater]a]s. In the case of gel state foreign
materials, they are not dissolvable in dichloromethane and can be observed
as emitting white to yellow to brown colors under an ultraviolet lamp. The
number of these foreign materials can be examined by dissolving the
obtained polymer in an organic solvent such as dichloromethane and then
15 filtering with a filtering membrane such as a Millipore filter.
As mentioned above, by applying a stainless alloy comprising
niobium and/or vanadium to the reaction vessel of the production of the
aromatic polycarbonate, it becomes clear that it is effective to reduce the
foreign materials in the produced aromatic polycarbonate. The reason
.20 thereofis considered to be that the activity of the ester interchange catalyst
15 stabilized.
As to the problems of material quality of the facilities, as a result of
the eager effort by the inventors of the present invention for solving the
above problems, it was found out that it is possible to produce a high-quality
95 aromatic polycarbonate having a reduced amount of foreign materials
represented by the fine foreign materials by forming a specific oxide film
layer at the inside surface of part or the whole of the reaction facilities used
for the production to complete the present invention. The content of the
mvention is described as follows.
30 In the present invention, the facilities used for producing the
aromatic polycarbonate mean all of the reaction apparatuses used for the
whole processes of the production of the aromatic polycarbonate, the pipings
joined thereto, etc., and there is no particular limitation to the shapes, sizes
and kinds thereof.




22 Novenber 2002 62 Analysis of Metallic Elenents A sanple was dissolved in
an electronic-industry-grade PAto determine the netallic elenents using
SP000I CP nmass spectroneter 5 nmade by Sei ko Instrunents, K K by the
one-point calibration nmethod. Analysis of Salicylic Aciz [svdriBér 20025 ng of
a sanple was dissolved in 5 m of aoetonitrile to be analy zed by a high
speed liquid chromatography (LC020 nade4by Toso, K K') wth a 1o ODS-7
colum (Nonura Chemicals, K K ). Masurenent of Metallic Conponents

(XRe 1700, mhde byPereAiil BB REBA IR URROMLERON AR S Al 2SCEnL T &

Measur enent palfy caﬂmnﬂtmhave afspecifie o@derfdnehyar&aﬂde@rbed&amrfqmed abt ai ned
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o ssotvaB eIt g AR #flubisfizekioh Fhe RS PRulef

counted by By mhémh@mmmwmdahum:sudia;gﬁllescamlystpﬂwutebﬂmezi@tcan
I rradi ation a ngdbl acg Wltraw ol et wave length at 365 2 5 nm nade
by SPECTR, O ‘ii %he filter. In order to conpensate for the

effect of contam Aatthem MMegjamrmﬂI@@e&ﬂQMdﬁlmﬂﬂedenﬁﬂw ronment,
simlar oper tion. Srf?egeggﬁgtﬁypgﬁ a.po whi ch dﬁts ntalnforelgn
materials (PP Faerzato d as a bl ank
val ue tq Suﬁitéﬁsﬁaﬁgbenéﬁidd? ﬂltlngi:hé/‘ﬁlcﬂwnmwpél eszl State
For ei gn Matﬁ To a pol ter dﬁ pol rrerl zatij on, .dichlo t hane was
Fdded S0 asdpuble st & ST RRlyRar e bt qreereppplilie

ﬁApF[PXi matﬁl y 7 w&h@fézlzs%l\?o %@Mﬂ%%lgﬁgmﬁ%&héh@é@mc}m?mm%%ﬁmdshby
i pore ve e ore.size.o u m er e
filtration,?t %@ﬁ%ﬁ(ﬁh 9’3841@ WEgi ﬁ%aj-w 811}9‘% td e washed

away to 'eaﬁﬁet&@albieﬁtmﬁ@ﬁnm hsive rﬁﬁﬁ@iﬂthawg@mﬂeﬁﬁ @mgcorrponents
The amount of the gel was ete m ned by, asurj g he we ter. drying

of the flbl t BFOREIrHEs Suehas | 858 @llogn g OXH%,E %’?,1§ filter
whi ch had bﬁﬁ@ﬂb&%@ﬁﬁﬁnﬁg of ir8 lmCEélc,ﬁiacmmlumhymf@mmien%Qﬁdused To

inder {he bREG0E g'g&@?@a@%@&w anfsn oy, dsogdedas Sisg by
SPECTROLI NLgtdiflesd g@@k @ﬁ?&&‘a‘bﬂ&uﬁ&i
SUS 302, SUS 304, SUS 3041, SUS 309, SUS 309S, SUS 310, SUS

20 3108, SUS 316, SUS 316L, SUS 317, SUS 321, SUS 347, etc., can be
exemplified. Among them, SUS 304 and SUS 316 are preferably used in
view of the availability and excellent processing properties. There isno
particular limitation in the range of the present invention in using a hard
type stainless alloy such as a hastelloy.

25 The present invention is characterized in that a specific oxide film
layer is formed at part or the whole of the inside surfaces of the facilities
made of the above materials, wherein the specific oxide film layer consists of
1ron oxide as a main component and has a thickness of at least 10 nm or
more, preferably 20 nm or more.

30 In the present invention, it is possible to reduce foreign materials
represented by the fine foreign materials effectively by forming the oxide film
layer consisting of mainly iron oxide and chromium oxide, at least 10 nm or
more, preferably 20 nm or more in thickness. These oxide film layers can
be measured by an Auger electron spectroscopy of the above metal surface.



Auger El ectron Spectroscopic Analysis of Stainless Alloy Surface As a
measuri ng device, Auger electron~spectroneter, type PHL610 nmade by

Per ki n- El mer was used. The neasurenents were nmade under the conditions of
an el ectron beam accel eration voltage of 3 kV, a sanpl e2iNoobmbbfF o ur r ent
of 100 nA and a tilting angle of 30 degree. Spattering etching conditions
were; E = 2 keV ; argon gas flow, and amgetching rate of 3.5 nmimnute or

| ess (i ndium oxide converted). The thicl~ess of the oxide filmlayer is

estimated regardi # | C . X ceupi es
about 40 nole %o%%%@%a%ﬁ%&@%m%aﬁWbﬁﬁ@%I , the
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colorinmetric.tube hav a 0 i cl ~es .5 mm wi
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2 lias oA bl L1 015 e
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conpound ar 8 TBRB} GEBPANANL, CqIKEetRaXARIINES AR aiheat-treatnging azn@

t he conpoun t fkar [ gggg@gg] t he
aromati c di %ﬁ&%@%ﬁgh‘% H?gﬁ%%]?%qgﬁeﬁmg unt of E, 10 corresponds

to the W notkesemethagdsy ﬁ@%ﬁ&%%ﬁ@ﬁ@%ﬂﬂw’ﬂﬁsﬁﬁt lefertsgiade and

2, 2-bis(4h mm@ | t ratfph § Ni trogen just
i ke triethylamine, apéﬁthe anmount” of "7 cor eTIongl% Pé W2 fr?ole if the Z
has two Kodpoefeeallm300s orihgheromare preferably, prdhghs®r opane di sodi um
salt. sanple 1 To é%gﬁt ggjq)gn@ﬁer Ehad he
facilities in 15 %g | ?ﬁb o of %ngé?ﬁn?ﬂ%erl cﬂggéﬁt}i%{ﬂﬁlt%{]lﬁ
transporti ngt“tbe baerpfﬁalm@omd@hﬂﬁ/a thiclenasaiof AR A Ssel  whi ch

is t I % : I | t
i/ZssgI S:/ngg en g the&i@/near velocity ms&@a&w@ﬁ{%gndgﬁserng
with the .nmm@ngmmoﬁwgem@Menmmmwaeow& thef the

t th
raw mat gfy a|de§i?éd oxidle Slﬁ er E%t&ﬁ%dpﬁﬁﬁé'é%ﬁkaﬁ‘gaggﬁi/g&ﬁé%ﬁﬁf g L?‘é"( 4

mat eri al I'n vesse contr ed at O

hydr oxy! pheh gll)(% theganae dorexamp %W%@@b&ﬁaﬁénma@@@d a at
a prescribe dizl.i}% : a .
After the cghrrp@i(%a? Iﬁr ngﬁlﬁ%& é%mxe Oﬂslj%g%lg tﬁrugr?g’geo:he to a
raw mat er i abeemplaged.vessel kept at 150C. Then, the rrol ten m xture was

charged continuoug, yhahrddafit hletitBh, £9s Bleferable to form the above oxide film
25 layer on the whole inside surfaces of the facilities. In view of suppressing
the cost on the pre-treatment of the facilities and obtaining efficiently an
aromatic polycarbonate having a high quality, it is preferable to use facilities
having the above film layer formed on the parts which contact with the
reaction mixtures such as oligomers and polymers, and the byproducts
30 produced by the reaction (for example, phenol produced by the ester
interchange reaction). Further, it is more preferable to use facilities having
the above film layer formed on the parts which contact with a polymer
having a higher degree of polymerization.
- The foreign materials represented by the fine foreign materials in



kg/ hour into a vertical type agitation vessel equipped with a rectifying
columm, the inside tenperature being naintained at 240C and t he i nside
pressure, at 1333 Pa (10 mmHg), while at the sane tinme 1 x 10s equi val ent

of bisphenol A disaliumsalt and 1 x 10~ equi val ent of 4%eNsdembér2002MMoONi UM
hydr oxi de (hereinafter abbreviated as y based on 1 nole of the 2,

2- bi s(4hydr oxyphenyl ) pr opane were added4gonti nuously. The reaction was
perrfiormed by renoving forned phenol through the rectifying colum. The
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simlarly tg r‘b@%s@aﬁﬁ'the%@V@ﬁ@ﬁhﬁéﬁxﬁhﬁﬂs@ﬂ’e@tﬂﬁx@dﬁ@i@&hémf%dl he
condenser was kept .at 90C .and the %gssure of the gas phase of the raw
material neStaty 38%313 Q‘f’j}(?m@ﬂg -01 MPa. 15 As a result, the quality
gf 31;3 he pgl ycar Eoanhéiﬁié s@atfé%ﬁel n%ﬁt?_ﬁﬂfhiéﬁho@ﬁd@%ét lm@dn@@s Ej het[d~ 1;

an e b val ue e ati n ucte
simlarly t@@ﬂ%‘iﬂ@ﬁﬁﬁﬁo@e@éﬂ W@e ¢ nst ead
of the condepkfiondsfaridi® i tgé}?él Sfon @mmr@@%ﬁmam@b%mmheal

mel ti ng vessel was . kept 01 NI Pa. As a result, the quallty
of the pol yéiéﬁesaﬁaiwe@ml@esemmﬁ Lalbdosma @nr~ ]

0.35, and tRg 5@‘?‘?5‘5% ]%SO
pol yneri zat | on vvas u t)ge sim I ar ‘%@ é@ ept that ne| t her
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a scrubber myshaﬁ@gmmﬁnmd 3&0nélhd gigWweagas phase
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by some change in its chemical structure in the molten state.
The sizes of the fine gel state foreign materials vary widely, but in
many cases they are between 100 and several pm indiameter. Itisoften
90 difficult tojudge whether a material is a gel state foreign material or not if it
is smaller than that.
The branched structure is not completely elucidated and is
considered to involve several reactions in a complicate way. Specifically for
example, it is known that structures resembling to those described in the
95 dJournal of Applied Polymer Science, volume 52, pages 1549 to 1558, 1994 by
Rufs et al. are formed.
Further, in the production method disclosed in the present invention,
it is preferable to block the terminal hydroxyl group of the polymer by using
a terminal blocking agent described in Japanese Unexamined Patent
30 Publication Hei 10-36497 filed by the inventors of the present invention.
In the present invention, it is preferable, in view of the reaction rate,
to control the hydroxyl terminal group of the aromatic polycarbonate before
the addition of a terminal blocking agent to 75 to 35 mole %, preferably 70 to
40 mole %, and more preferably 60 to 40 mole % based on the whole




raw material nelting vessel reached 0.1 MPa or higher while transporting
the raw material fromthe raw material powder vessel to the raw materi al
nmelting vessel. 5 Exanple 4 2, 2-bis(4hydroxypheny~propane (BPA) and

di phenyl carbonate were charged at a ratio of 1 nole of22 Revémberzoo20 1. 02
nole of the latter into a nelting vessel equipped with an agitator, nelted
at 150 C after the atnosphere was replaaed with nitrogen and transported to
a raw material 10 ' storage vessel kept at 150C. Then the nolten m xture

was supplie Y R pped with
a recl~ifyi %@%ﬁé&%ﬂﬁ% n5| géei{taén%&usﬁlur eC(Z[g#)\g Wﬂ:‘r"ﬁ@@zoc and

t he inside pEreupatéhe inaligages aba lgwdevehsbighat thie medificatinn-effectafitheal ent as
t he net al oxi de (hereinafter abbreviated as NPO and 1 X
10~ equi val &Wg}ggyﬁéﬁfﬂq{zﬁ%en cont ai ni ng basi c conpound of TIVI AH based on
1 nole of 2, 2-bi ﬂéﬂwm@mcﬂnmﬂmbmtobﬁmemmaa]ddﬂhd groupunasdiyen The

oot fyi . ORI Ghiae pRlyrBE canh B cp BB a] S Py AL MSHET Dhe: , 1 aken

out using a Iﬁﬁ@rofﬂﬁb hy@ro@h&xﬁmahgmu{p inthepelymat tan akb Bdenoilledbsd

The i ntri neithe RepdaR Iy OLUNE SEAATE HtaDopRuild DeatehAUaW AL o resul i,

t he reacti ogngieridlse (1) had a vi scosMy average nol ecul ar wei ght of 1500
and cont ai ned 2. 7££&}Of Za The ion m tur hgp%@ t hen. conti nuously
supplied to a vert r\%@@é?e’\bpt BCEAkr at ur e
at:t n% ai nffl @fropffe @ j}. nom&%&%deeM)ltm@%tpe
reacti on was o u L,y renovin pr oduce ro ectifying
col um. The gﬁ%@ﬂ%@ W@g@iﬁ ﬁuﬁ@yll;caﬁ%@a {W using a
gear punp. /ﬁﬁe ré@iﬂ,hﬁveﬁ ﬁﬁé%ﬂé&&ﬂ@ﬁ%ﬂﬁ’@%s%&%rboﬁic%ﬁf&bﬁte@ver age
nmol ecul ar vve t of 650 ont ai ned KA 1Ihen the reaction
mxture (2) % %Hlﬁ 18] Wé@ﬁ‘ﬁplr@m%l@% S8R ESI0 e singl e axi al
reaction vessel with the inside tenpeC&iture 22 Novenber 2002 67

mai nt ai ned at 270C and_the inside ess at 133 Pa (1 mm~ig) and further
pol yreri zed bY drefosing —thie+p Cp‘@o Ho the outside of the system
to continuously obtajn a polycar bonat éyhavi ng a vi scosity-average nol ecul ar
wei ght of 15,300. The nolten state polydarbonate was taken out by a gear
punp, then extruded through the dice of a pelletizer to be pelletized. The
results are shown in Table 1. Fc;a an e 5 The pol ymem}zatl on was conduct ed
to obtain a polycarbonate 10 S|m to the | rrphe 4 except that 5 x | Cs
equi val ent as>t H’ehn‘@t—aql—@‘ Oe+2 (n-1) PhOH

ni t r ogen- cont ai ni ng babi c corrpolu of TN}’Aﬁ wer e addéd nti nuously based on
1 nole of 2, 2-bis(4~ ‘Plydroxyp yl)proﬁ‘ane The regﬁl‘,ts are shown in Table

1. 1~ Exanpl e 6T i,zat hon_was gonduct obt,ai.n_a pol ycar bonat e
sinilarliPto the M@EM é %@Yﬁf%r‘gﬂ YF’éYWet al of
NPO and 1 x th@outsidé vl sa@mtbyeamo mgnsuchtaglevaagamle@c campthind of

Eyg\rHo\x[)ﬁeﬁdded @ont |!nu0ﬁ5 %’t@ based OB@ %\@Of ZafBTIE‘ {4 2§35@7
CH
3
!
Ph—0— C (o—@ —@o cé—o—@—c—@OH
{

i, 9 CH,

One of the terminals of the aromatic polycarbonate molecule
920 expressed by the above formula has an aromatic hydroxyl group. Itis
publicly known that the aromatic hydroxyl terminal group is not preferable
for the short-term and long-term stability of the produced aromatic
polycarbonate. For example, in Japanese Patent Publications Sho 61-
87724 and 61-87725 (G.E. company, Ltd.), it is reported that the polymer
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1d a methoxycarbonyl group are preferable and a

1 group is especially preferable.

R2 is an alkyl group having a carbon number of 1 to 30, an
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an (o-methoxylcarbonylphenyloxycarbonyl,




type agitation vessel equipped with a rc~c~ifying colum with the inside
tenperature maintained at 220C and the inside pressure at 16,000 Pa (120 ~
5 mtHg) to obtain the reaction mxture (1). Qther conditions were
mai ntained simlar to those of Exanple 4. The results aseNsbémber Jo02he
Tabl e 1. Conparative Exanple 5 20 2) 2-bi s(4hydroxyphenyl) propane (BPA) and
di phenyl carbonate were charged at a rayyo of 1 nole of the former to 1.02
nole of the latter into a nelting vessel equipped with an agitator, nelted
at 150 C after the atnosphere was @%%th nitrogen and transported to
a raw material storage vessel kep 1?3 Then, the nolten nmixture was
supplied continuously to a vertical Yype agitation vessel equipped with a
rectifying columm with the inside te e mai ntained at 220"C and the
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i nside pressure at 13333.Pa kégo
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20 {wherein, R!is a chlorine atom, a methoxycarbonyl group or an

(2)



22 Novenber 2002 72 100 kg of the nolten m xed |liquid was charged at once
in a vertical type batch reaction vessel equipped with a rectifying colum
and an agitator, and 5 x 10-7 equivalent as the nmetal of NPO and 1 x 10~
equi val ent as the nitrogen-containing basic conpound of2\Wéhb&aseg on 1
nole of 2, 2-bis(4 5 hydroxyphenyl)propane were added. The reacti on was
oonduc~ted by , heating up to 200C whil ggreducing the pressure to 100 nmHg
over 0.5 hour, then further redu0|ng the pressure to 30 nn#@ over anot her

0.5 hour and kee i t te f hour,to. di sti of f
phenol . Durlﬁlao w @"E"Néh?‘g‘éﬁ? lbﬁp fe&bg(sl ected

successi vel yy gm waéﬂhen@ﬁeﬁdf@tbmwmwbﬂmgmm el evat ed
up to 270C whil e re ang t & pr isur to,10 nm-g er hour, then

further red @@é’?r%@ﬁ '1‘9199 shour, and t he
reaction “’ain@ﬂﬁ%&ﬁﬂpgge TRt ﬁxrlyl,f(?-‘ﬂﬁe%xg@r%bﬂy l“éﬂélg (%95@1‘1)% havi ng

a viscosity-avera 15, 30 The % onate in the 15
mol ten stft €@ hﬂm'd)ﬁsy@ﬂrb@nﬁlsaa ﬁbeaerhg@up&@vm@mkm zed

Buring the pj SMH# PaaéifH E;g xféar eactlon m xture
wer e coIIecte successrve ts o e ana ysrs o each of the
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obt ai nod_ by HZ8RA @H@ﬂ%%wggﬁ%%‘% &%‘@% AR i

salt and 4. @fimBOZ)rmra]komlgneug 3Qrand/@r oxi de as

ester in E%@r gﬂq}!g enol recycled
firomth PE%E@O%?%%%% eac B(}Sﬂﬁ%c@lnl ai mng Ezr}?nf'of nmet hyl am~ne
and 50 ppm of anl soI e, wefe char ged into a reaction vessel equipped with an

agitator, a distillati R colum, a condenser and an evacuation port, and
nmelted at 140 C after yhe atnosphere was replaced with nitrogen. After

agitating for 30 ra es, the 30 |nS| dgﬁ)enperature was elevated up to 18OC
whi | e reducing t e@ssutj ;RJ ver 15 minutes to dletzi of ft
gener at ed phenol . I nshde t re was then elevated u 00T |Ie
reduci ng pressure dually to [$0 Torr over 20 mnutes while distilling

phenol off ~u ther, the tenperature and the pressure were changed to 220C
and 30 Torr, 22 Novenber 200?073 t hen 240C and 10 Torr, and then up to

270C and 10 Torr. ~5nally the reaction was conducted at 270C under 1 Torr
for 2 hour s {whaeeindilis e atenita methoxypriond grove opsnaij ned poI ymer

vae 5 oval uShanycENTER1E ARl e¥ip Hafihel (Aol Mt LIRS The.

b val ue mdnama]kmgy tgn'eup earb@nnumb@nof;‘/hﬁw(a; Tahaviogisor

\I?la}c L:r gpfé %gﬂ%le sarrp? Pgl d notr %Wﬁesg% %I}Iﬁ%b%g %éﬁ?
naked eye. B0, Bhanpthe dkyTgeoupsta vpmgua umher of &do 3@ apidatheof t he
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obt ai ned pom@ﬁloxywanﬁbeﬂlld)qcantﬁ)rghdo -t hoxyearbenylphenyho le did
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920 carbon number of 6 to 30 and the aryloxyl group having a carbon number of
6 to 30 can have, as a substitutent, methoxycarbonyl, ethoxycarbonyl, (o-
methoxycarbonylphenyl)oxycarbonyl, (0-ethoxycarbonylphenyl)oxycarbonyl,
an alkyl group having a carbon number 1 to 30 or an alkoxyl group having a
carbon number of 1 to 30}.

25 As the compounds expressed by the formula (2), 2-
methoxycarbonylphenyl benzoate, 4-cumylbezoic acid (2-
methoxycarbonylphenyl) ester, 2-ethoxycarbonylphenyl benzoate, 4-(o-
methoxycarbonylphenyl)oxycarbonylbenzoic acid (2
methoxycarbonylphenyl) ester are especially preferable.




The sane process was enployed as that of the Exanple ~11 except 20 that the
recycl ed phenol used contained 15 ppm of anisole. As a result, the
intrinsic viscosity ( ~ sp/C) of the obtained polynmer was 0.49 dl/g, and
the b value was 2.7. The sanple did not give an inpress2PNo@émbéd 20081 Ng to
the naked eye. 2 5 ~nparative Exanple 7 The sane process was enpl oyed as
that of the Exanple 11 except that the ygcycled phenol used contained 150
ppm of trimethyl am ne and 2,000 ppmof anisole. As a result, the intrinsic
viscosity ( r~ spkQ),.0f the, obtained | yoer % 0 45 and the b val ue
was 3. 1. The sarrpl ngge%lt&ngqr}%tﬁﬁﬁg &hﬂxﬁhﬁa% V€ he naked
%(/e. Fowrizir ibnmeldiﬂ)im&ieﬂtﬂiltheaim?anrc b@gatemh@mwgn%}h&ie offthe
anpl e xce cycle ed. c ai,n m o
trimet hyl am%?é‘n-ﬁmt(gﬁféﬁgﬁm B@ j)o %frbla?}fﬁ?ﬁ rﬁé @ result,
thg ![Rt”bns | mtémﬂmmgaéﬁmwhmmhe@ﬁtmmgde@@imm OIrleI dl/g,
an e b va evvas e sanp ve a stron sio oW ng
to the nafke@ W @Wﬁlj& qeéﬁu%@qua:uiaﬁg&lﬂe‘i&d t1 kg
of DPC pur chgp péfe cBthe rédctiotl Wi dizdlli ehepiodefedy. | ndust 11
grade xyl ene@ygas adaﬁpgﬁn@@of a hydrotalcite made by | ~yowa Chem cal, K K
to be made ot her under a nitrogen flow at 10 100C for 5
hours with agitation. The m xture was goncentrated to be one third of the
original volunme by c_li~t:illin~ theygel vent offwith a vacuum evapor at or
and then cooled by ice to precipitat@“DPC, which was then dried in vacuum
The obt ai ned DPC was di ssol ved i p.5& of acetone nd the sol ution was passed
t hrough a col um packed,with 1 | a:p—( 1% strongly acidic ration
exchange resi n -amdt t hr@dtgh cked with 1 kg of an OH type
strongly basic ani on exchange reSTT. The tai ned DPC solution after
addition of 100 g of an activated carbon \@Z boiled for 30 m nutes under a
nitrogen flow After cooling, the solvent s distilled offby a vacuum
evaporator. The obtai ned DPC was 20 fracti onated using an Aul dershow type
full automatic precise distillation device having a theoretical plate
nunmber of 10 at a reduced pressure of 100 nmHg to collect a main zicti on

by removing each 10 volunme % of the front and rear fi~actions. Th
inmpurities contained in the raw material and purified DPC s are ghown in

Tables 3 and 4. In Table 4, (Conp.) nmeans 25 conparqtive exanf es
15 to 19 and Conparati v.e_.Exa.nq:J_es_;Q to 11 Zzgé,erw by wéig ol
A (BPA), 220 parts by wad-ghie—of~a-presc~bed and prescrib punt s of

the ester interchange catal ysts 30 were char gednl n a reaction vessel
equi pped with an agitating device, a 0

The compound expressed by the above formula (2) is added after the
10 melt polycondensation of the aromatic diol with the diphenyl carbonate is
performed until the intrinsic viscosity of the aromatic polycarbonate reaches
atleast 0.3dllg. Since the terminal blocking reaction of the aromatic
polycarbonate progresses rapidly after the addition, the change of the
intrinsic viscosity of the aromatic polycarbonate remains within the range of
15 0.1 dl/g sothat it is possible to suppress the concentration of the terminal
hydroxyl group at a level as low as from 0 to 30 mole %.

The compound expressed by the above formula (2) is used at a ratio
of preferably 0.5 to 2 mole, more preferably 0.7 to 1.5 mole and especially
preferably 0.8 to 1.2 mole based on 1 equivalent of the terminal hydroxyl

20 group of the aromatic polycarbonate.
‘ The concentration of the terminal hydroxyl group is preferably
measured and confirmed each time preceding the addition of the blocking



rectifying colum, and a pressure reduction device, and nelted at 140C
after the atnosphere was replaced with nitrogen. After agitating for 30

m nutes, the inside tenperature was elevated to 180C and the reacti on was
conducted under the inside pressure of 100 mHg for 30 p2 Nevémbefl2602 Vi ng
22 Novenber 2002 75 the produced phenol off Then, the inside tenperature
was el evated to 200C, while reducing theg,pressure gradually to 50 mHg over
30 mnutes, distilling the phenol off to progress the reaction. ~rther the

t enperature and pr. ure re 5 aII ch ed to, 220C and 30
where the r88eRt orﬁ‘v& dlé’ W‘E’g‘a PRINYGYS rigé]arre

condi tions. yhdgy bﬁé%hétﬁn’t‘@énfe d@ﬁ%ﬁ&ﬂ@&i&ﬁoﬂ%%hﬁ&ﬂxﬁﬁoﬁ%fm
procedur e changi ng, f}al enp rature the ressure to .240 d nmH~, then
up to 260C & %@gemmag yﬁmﬁﬁgpgun e@@& Preeaciing Belye q;ma;a@élrbonate
was conti ”Uﬁga}lgeﬁée@ﬁgglsﬁi‘doﬁvé hemgkeortions of the polymer to nmeasure

t he nol ecul ar ol yoon ensat1 gn was contl nued until the
mol ecul a5 wei ght ’ri‘@a@m@um wriermsnalgdockang aeactiom, doapeeessany &9 t he

I I
O oups. wer o B 3¢ @Y%%%é%%% i oxycar#ﬁﬁ%%enéﬁcaﬁ%%k‘gf;m The

o- net hoxyph@ﬁ@d EaSEiblﬁate was used in an equi-nolar anmount to that of

t he term nal OH gl ent/l
nmol of BPA) -of dogec%ﬁggégggg %Bgnlc amci’It %Wi%@k%%nﬁe%%ﬂéé%{t
adflefl t? |2 (r)\ﬁhepmthherethfapdygmltbnsahombﬁthfem@mMmpmpmlbonat&lsof sodlt Em
catal ys r e
i nactiva® o %&?ﬂ?&%?}% H%gltglsﬁlsh%nﬂdﬁs Intri @ege (})ﬁéi}%glﬁtohue
triamspa(r]I encyvhanrtheltamga]dﬂaplangyeaﬂtldrhsopndycmdsnustbdxdl(menwtﬂmrthe of t?ﬁ
pol yoondens ﬁg%ﬁ% P& { EPg in the
above resul E%Isi%ﬁnt?i}]% o ﬁmdngiﬁ%ﬁg%@d ()é\@l’l bed
ranges, the pevmee gnecaE) be perfortedger
applicabl e b& q 8& QW’#@@P@% i{éﬁl' npurities exceed the prescribed
ranges the Eulys a¥ E}é ﬂ to an 80 %l evel. Exanples 22, 23
andt C;)rrp_l@r zgu ve FEvenEfierihe somipktoreofithe mﬁgmﬂbhmﬁdmsﬂﬁx@monmmﬂ W t;] an
agitating Gi ressure
made of " SushBbEadRri bblt e AAOHTR e Rk s RELAREREETEN R o,
of iron, 1215@0&3{) wmrmghkeermn;hbbchn@r@mn&%lﬂégg@nmlaﬂyduylr;m}dlyand ot
conpri si ng ni;qhi u adi u e ol | owi.ng Tabl e
7. 22831 gofdl %3@‘}%“’5@% %“%%E‘% %%H’é‘ﬂ’& b e%’ﬂlé%ﬂg (1.05
ol e) of di pblyna]!'bomwt@onate and di sodium salt of bisphenol A (1 x10- nvole)
and tetramet hyl a um oxid P s catalysts., fromall of
whi ch f 3lei gn mat H&?Q@%&E %’Pé]ng 83%‘?‘@@%@ S%ﬁ}%‘é'& der a
dust - f| ee cofifie¢ cllorine mita:ov:la]le»ntly't:t)lamlecicljI it ﬂhcap@ym?'asﬂowhras pieferablyel ti ngh
at 200C, reacti n was_ ¢ under aor. L hour, ;renpving the
i st | ed pRORBRs bF fsytAgeS B&ﬁq‘ﬁeﬁ%étpp&%%?%lﬂ"ﬁg prhafic ARIPASSER nit eo.
t he reacti obeforexblockingathektepiniadl g2d0ps (prepolydfentg for 30 minutes, then at
260 C If the amount of the free chlorine is larger than the above amount, it
95 isnot preferable since the catalyst activity involved in the termmnal blocking
reaction is apt to be reduced, and then the blocking of the terminals can not
be achieved rapidly and sufficiently. _
If the amount of the chlorine is large, it is also not preferable since it
gives ill effects on the hue and stability of the obtained polymer.
30 Suppression of the amount of chlorine contained in the pre-polymer is
attained by suppressing the amount of chlorine in the raw materials at a low
level.

In the present invention, it is also advantageous to suppress the
amount of iron contained in the aromatic polycarbonate before the blocking



under 10 nmmHg for 30 mnutes to renove the produced phenol by 10
distillation. Further, the pol yoondensation of the polynmer was progressed
at 280C under 1 nmt~ or | ess for another about one hour to conplete the
reaction when the intrinsic viscosity of the pol ycar bon2g Hoverabér 2002ched
approximately 0.35. The obtained pol ynmer was taken out under a dust-free 1~
condition. The nunber of foreign matérigls in the obtai ned pol yner was
counted by the above nentioned nmethod. The obtained results are shown in

the Table 7 e_i separ abl e

fl ask made gff‘t%gtgg%ﬁ%l%aﬁi}? “ﬁ%@g@bﬂ%ﬁ%@ﬁfﬁpﬁgﬁ@lﬁ% ghlto % of iron,
10. 1 wei ght %of Iﬂmeelmamﬂtdfhm thanfl mhmeitis mot pecferzdle sined with a
85 hour o 1 nthe eataef AGAFER oﬁ%qd“gﬁtéxa i edie Mo s Sébéiﬂz v s
of a siml arédu@dem@mémﬁ&e l@lb@l@ﬁgfcﬁtheﬁam (ﬁdlﬁﬁ.@tlﬁe Q@lﬁet?@il

di anet er of 1 ar}g:hg t |ckness %I s, sho

result ob t A& ﬁg&@ a%“ﬁ@ﬁﬁbe gsllaﬁge\ﬁﬁysfeg& @é'eqaibfésn | ayer

having a thsm@eﬁsgvééﬂlﬂefﬂ“e@t@&@ﬂiéﬁaeaﬁd@wmhbyéﬁtherdmaméd%ymérfar nmed on
t he surface. g,gg t he reactl facilities usg)vg1 above flask as a

pol yneri zat i on ve ISUPEH‘?%W W%@W@Qﬁ\ lslaéﬁ“@ﬁd |l um and a
50 cm | ong ghp Ft ha$hivdiniasridisage] made of the

sanme materi al pS g % treated 228. 31 nol e) of bi s he A 224.93

g (1.05 nol Eye\en hmr@noafﬁa%he whola procesgsa, UGHOBal t of
pheno' gpd 1.0 x é\gcg tﬁﬁa 8@&%11&%1’616&&&3@1&@&&@&3 um

acetate were char rrelte at 2Q0C. ea conduct ed by
r eduang the%@@@%ﬁ%pﬁfe %ﬁi@heﬂ& @dglr |h}’lvgﬁg’eﬂﬁ@1hr omatlc

cont ?ﬁﬁeﬁc’gﬁﬁ%ﬂ%"lf% %*é%b‘é‘@a“%@%‘? e O e Lo o

for 30 mi nuless. aUﬂuaﬂ%rltﬁtpl'Q ﬂmV%@tmpfafﬁ%@'erﬁ}élH%act i on
was continu %ﬁ@PFdJ i O m m H~ for 3 hours, and the reaction was
conpl et ed \Mﬁﬂgé%e I'n r|n5|c V|5005|ty [ r~]of theg mer. reached045
Al of tise obt a| néte peastinn temaperataeafientheaddition ohthe oglanigt he
anount of t A5l ﬁgﬂr@ SPIoRti on was
measur ed As resu %ﬁﬂfﬁ&el anoun &Qﬁgl‘%e ? ?la]bgl gn rrat eri aI s was 9
my per 1 kgTbe polsangn geaemotrgektrﬁﬁlaelowerienpenamre shisgrangesand auf f

D%, was 1 1 oSRAfSrRRRE PR il th bbb e t?‘.ﬁipﬁﬁ?%é‘ﬂé S Ehe Polyifen WEIE ©
washed wi t hla@oempose@andrdlwlcmd h’é‘he seactiordome 1 asually 1dodd) mimies, As a
oot pi &le PRELIE 15 BHANEE CRIRPPYS IBRRRES afle s, 21 1Y 1 ayer
formed consi sted hithmprﬂsglntﬂmnﬁlﬂndléw&ﬂeﬁhﬁunpmss rememmgcl mess
R L L S R
forei gn matklc d; As a resul t, the anobunt of the gel state forel
roLer 25 el e O AR ST ek ok o0
25 blocking of the termmal group, is 300 ppm or less, preferably 200 ppm or less.
If the remaining phenols exist more than this concentration, it is not
preferable since the molecular weight lowering and discoloration are apt to
Once the ntrinsic viscosity of the polymer reaches 0.3 dl/g, the
30 terminal blocking agent can be added, either all at once or dividedly in
several portions. That is, it is desirable that the termimal blocking agent is
added after the intrinsic viscosity attains at least 0.3 dl/g.
Further, according to the résearch by the inventors of the present
invention, it is elucidated that one mole of some kind of compounds including

)




simlar to that used in the Exanple 24 was heated at 500C for 1 hours in 30
air. Asimlarly treated test piece for analysis was subjected to the Auger
el ectron spectroscopi c analysis. The oxide filmlayer formed having a

thicl mess of approximately 100 nm consi sted mainly of i220Novestists 2002

Pol yrmeri zation was conducted simlarly to the Exanple 24, using the flask
as the polynerization vessel to neasuresd he anount of the gel state 22
Novenber 2002 78 foreign materials. As a result, the anount of the gel

SE;ZESI Lorlgl %W%Wdﬁg#gé‘g%{‘%g’#%ﬁm ne Sgg&g\ggre%d‘)@t Irrgge of

SUS 316 si n{brmu}adZ)mblos]eﬂwomolbeﬂE& effilesapanatacpolyearbannte havinga f
il ar oo iRt R B B PRE L AREAR ERSRRIBAE ) °
e Bl o e e o yestel. +o st e ¢ he
anount of’ the gel %l’gg?fé 8&%?%@#&&%&%@@@@@2@?@% of the
%gl ; gt iev];pII;% |e 1?1‘0 mmomeycgfgmmtpé}a;{isng g{)lgn;l?mbse(bmr?émmwé@m reased)
made of S OBV Bﬁeﬁ?&ﬁﬁ Eaé?mag‘%iﬂkﬁghﬁe‘gpgﬁﬂ 300C

for 1 hourscaﬂ)o@;a d%ar@;teﬁmdmu}fathhbnfptgm expessatby tlecfollosigpi ¢

anal ysi s of .t he S|93)I arly 20 treated test piece for analysis, it was found
that the t hfAPR¥a{7bt the surface filmlayer was 15 nm Pol yrerizati on was
conducted simlarly to the]ExarrpIe 24, usin the flask as the

_)

pol ymeri zati on vessel to asure the a f the gel state fi-~reign
materials. As a result, e anount of t gel state foreign materials 2 5
was 65 ng per 1 kg ¢ e pol yner. npl e 1 to 3 and Conparative

e odu on ar bonat e usi ng
pol ymeri zation fac I bwp gf‘fg made nelting vessel( f%v) ng

an inner vol une of 30 equi ppdd with an ator; a first and a second
two vertical reaction vessels eafh nmade of SUS 316, having an inner vol une
of 1 L and equi pped with a rectl |ng colum and an agitator, and a

hori zontl®l type single axial reaction vessel which are all connected to

each ot her {Wh@@m Ry RYsare 2ach atwhddrimy attom yohesthbsyoaebamd of BRA) and
di phenyl cag ﬁl b%DPf;)X R | f)'cyegoeln' Aofn & a group expressed by the following
formula:
-R’-COO-
15 (where, R is an alkylene group having a carbon number 1 to 30 or an
arylene group having a carbon number of 6 to 30))
1s added after the intrinsic viscosity the aromatic polycarbonate reaches at
least 0.3 dI/g to form an aromatic polycarbonate having an intrinsic viscosity
higher than that at the time of the addition by more than 0.1 dl/g in intrinsic
20 Viscosity.

The polymerization accelerating agent expressed by the above
formula (7), is added to the aromatic polycarbonate with the intrinsic
viscosity having reached at least 0.3 dl/g so that an aromatic polycarbonate
having an intrinsic viscosity higher than that at the time of the addition by

25 more than 0.1 dl/g can be obtained.

The polymerization accelerating agent expressed by the above
formula (7), is added at a ratio of preferably approximately 0.3 to 0.7 mole,
more preferably approximately 0.4 to 0.6 mole, especially preferably
approximately 0.45 to 0.55 mole based on 1 equivalent of the terminal

Exanples 15-1 to 3 t



22 Novenber 2002 79 Exanple 14 were charged at a ratio of 1 nole of the
former to 1.02 nole of the latter into the above nelting vessel kept at
150C and under a nitrogen atnosphere and nelted The nolten m xture was
supplied continuously to the first vertical reaction veNdvenspr 2002t he

i nside tenperature of 220C, 5 under an i'nside pressure of 100 nmHg, while 5
x 10-i equivalent as Na el enent of NaObkand 1 x 10~ equival ent as the

ni trogen-containing basic conpound of tetranmethyl ammoni um hydroxi de ~~
based on 1 q]]eﬁl% a$|g;|1ﬁf ved in a high purity phenol were
added as a fsig{i&x&igﬁf@m eérﬂéactl on was conducted by renoving

t he produced 10 pAquﬂynKannmﬁlabudenﬁmmgag&ynagddedhmmheammmamﬁanpl|ng as
appropriate he reaction materi al
was supp|ie@fgs%ﬁoh%&%%%%&%%@&%wﬁmkﬁﬁé 35 pump.  The
degrees of a@o&@hﬂg@ﬁ%&ﬂd@ﬁﬂ@bﬁﬂwmmmcghts and t he
anount s of T e Ies out vere.ls.neasured simlarly to the
Exanple E&@ﬁwgﬁP?gb &Eﬁ%ﬂkﬁﬂnﬁﬁ?éa? fcW\H.’slﬁ%ontlnued in the

second vertl cal reaction vessel ¢pt at te i nner tenperature of 250C and

the inner pressure of 10 mmH_g removi ng the produced phenol through the
rectifying colum, while sa g as appropwate fromthe obtai ned reaction
20 material ,2afe~t+h€ Hoacki iCG— X ol i ed continuously to the
hori zontal type reaction ves by | gear The degrees of

pol yneri zation; the viscosity-average nol ecul ar wei ghts, and the amounts of
TMAH of the sanples taken out were asured simlarly to the Exanple 4. 25
Then the polynerization of the reaction material was continued in the

hori zontal type single axial reaction vessel with the inpner tenperature
kept at 270C and the inner pressure at 1 nm Hg, renovigng the produc 1
phenol through the rectifying colunn for progressing the polymerizafion to

conti nuously obtain-thes pol ? havi ng a  vi ~ S| aver a I gLar
30 wei ght of 155866—Fhe no ta(ﬁ tat pol'ycarb na b%/fékeﬁ'o EDC

punp, extruded froma dice of a lpel l etizer to be pel I etl zed. The conditions
and results are shown in Table It is to be noted that, anong the results

in the Tables 8 to 10, the values of the hue shown in brackets in the
Exanpl es 27. and 285 the reaghion producesasshespan thoabowreachonfymatleer t he

and inthe TSR %%‘P%’%“’f&@*’l“@ﬁ*?ﬁd Qﬁ S%tﬁa,%‘%ﬁ‘s@é‘?ﬁﬂéﬁ@%‘%n Plof iglrer e
t he val ues dﬁgﬁﬂm m@dp\bg affimordentopexfamythe he
pol yrmer 9at ?’&f&”‘%’%"ﬂa %, aﬁd’ﬁ‘(’i *af&’é‘ aS‘eQ? 'm)’é’Sﬂii " bressure by &
di stillation appafhthetisirofgesepletion oftlzpcaiplingdas aremeticipo btcadmnateurm to
b L B N
cont ent of ,gpmeprefembythemtnnmcwsoo&tyofO%to .8, 1s formed.
To the aromatic polycarbonate obtained in the present invention, it
15 ispossible to add a catalyst inactivating agent.
As the catalyst inactivating agent used in the present invention,
publicly known catalyst inactivaters can be used effectively, but among them
an organosulfonic acid salt such asan ammonium salt of a sulfonic acid, a
sulfonic acid derivatives such as an organosdfohic acid ester, an
20 organosulfonic acid anhydride, an organosulfonic acid betaine, and a
phosphonium salt are preferable, and more specifically, at least one kind of
sulfonic acid phosphonmium compound selected from the group consisting of
compounds expressed by the general formulae (3) to (6) is preferably used.
AL(Y-S0sXYm 16
25  {wherein, Al is a m-valent hydrocarbon group with or without a



2 X 1Q 2 parts by weight of NaCH and 9.1 parts by weight of TMAH was

di ssolved in the above phenol to make 1 x 103 parts by wei ght of a catal yst
solution. Using the catal yst solution, the reaction was conducted 15 and
the anal yses were carried out, simlarly to the Exanpl €2NevembBér2002sul ts
are shown in Table 8. Conparative Exanple 16-1 The conponents of the SUS
316 of the reaction facility used in thgs20 Exanple 27 were the sane as
those in the Conparative Exanple 12 and their basic conposition was ;

o and Vo bbbl s3R o SRM DO of BB, XFis ?%%@Bﬁr&%%?@e.”ﬁst e

Exanpl e 27- temisryqnohovalent hpdrocarsors grompdaMcsequalentakﬁaﬂmwm 3rd
and 7th days_were exam ned for nurrbers of he .f or ei %ge ter| al s per
10 g of poi VAR fsl%no{'ﬁé’ daterial s

(the wei ght to#4 t;in@wﬂ@dth@@whﬁhéﬂlslthe single b@’id, hokall@fthélm Kdisygemhonat €)

described in the Exanp were nmeasured. The catal yst solution applied
was prepdt e@qHé‘@%Pgﬁ‘e Géqr}-} grade pure phenol (anisole and
trinmethyl am ne contents not d@(ZeAsz.S@f;GC or an ion chromato gpphy; 0.1

ppmor |ess).,The result Tabl e 9. he reaction
was conduct éw@m%ﬁg%awﬂwiwﬁﬁﬁe%eem%eé@ﬁa d%é'%@rber 2002 the

Exanpl e 16- A Ren SRRuMEB&IoNT 4 &2b Hﬁlgﬁmaeﬁlavl@ﬁw Eﬁﬁﬁm e 22
whi ch was S 16 h VI n b,.100 nd V, 6 pm ob a| Iyrrer
was sim | ar Cgtig hpgg)ﬁ% Oli]‘% V@@m treatlng

the r eacgj on facilit | es havi NABHE) queYIrg DR el qual ity Exanpl) 29-2 81 as
i of a1 1 OAWORTRIE, ANt &P n)@ﬁpe%rSI DB EEPUD U o SO BTt ng f aci | 111 es.
_ ) g facilities,
;2601['?ﬁgt:5>c<)a e 29- f@?bo}lm% The obt al negﬁym % In t |t|ons
Conpar at i veﬁ@mﬁéﬁ a snonaygl Yﬁk%%ﬂiﬁ@nr%’@‘ép,lrbﬁ %’élngrf&ml%tQ%@lEkanpl e
\?\grg gggdl?gt ed uﬁﬂfg&l W&%@%%:tglﬁgﬂés éc:%({‘ﬁe rrpa ti E/geEiger?/ZI >
16-1. This obtai ned results aré A*A0k Tabl e 9. Exanpl e 3061
{wherein, A® is a mono- or dlvalent hydrocarbon group, A4 is a divalent
hydrocarbon group, Ad! and Ad? are each, same or different, anacid
anhydride selected from group consisting of -SOz-O-SOsz-, -SO2-O-CO- and -
CO-0-SO2- and k is 0 or 1, provided that when the k is 0, -(Ad2-A5), expresses
20 hydrogen or a bond for bonding A4 with A5 (inthat case, ASis either a
divalent hydrocarbon group or a single bond.)} Further, the above saltsof
dodecylbenzene sulfonic acid such as dodecylbenzene sulfonic acid tetrabutyl
phosphonium salt, etc., and the above salts of para- toluene sulfonic acid
such as para-toluene sulfonic acid tetrabutyl ammonium salt, etc., are
25 preferable. Also, as an ester of the sulfonic acid, methyl benzenesulfonate,
ethyl benzenesulfonate, butyl benzenesulfonate, octyl benzenesulfonate,
phenyl benzenesulfonate, methyl para-toluenesulfonate, ethyl para-
toluenesulfonate, butyl para-toluenesulfonate, octyl para-toluenesulfonate,
phenyl para-toluenesulfonate, etc., are used. Among them, dodecyl
30 benzenesulfonic acid tetrabutyl phosphonium salt is most preferably used.
Addition of such a catalyst inactivating agent to the polymer
inactivates the catalyst rapidly so that the desired stabilized polymer can be
obtained. By applying the catalyst inactivating agent singly or together
with a phosphite ester-based compound or a phenolic antioxidant, an



20 Using the catal yst solution prepared in the Exanple 28, the reaction and
the anal ysis were conducted simlarly to the Exanple 29-1. The obtai ned
results are shown in the Table 9. Exanple 30-2 25 Using the catal yst
solution prepared in the Exanple 28, the reaction and tigNevethher2002er e
conducted simlarly to the Exanple 29-2. The obtained results are shown in
the Table 9. Fromthe results of the abgpve Exanples, it can be understood
that 30 the generation of he foreign materials can be suppressed by the

ayer, ¢ RJ&Q@%@E@S’@%@%@@%&%@%@%@&@W B A58, o T ong

period of ctin¢atalyst resmtivating nt@mﬁ@alxwedomulme@))ﬁo(@lae suppr essi on of
the inmpuriti ether with "the sel ection .of terlal quallty
of the reacPﬁ sql@ AMOEpIIm s byDe %?rl %ﬁ’r@‘a%ﬁ agIt el ayer

and that, tpmfeﬂeﬁ@mﬂﬁeﬁhm&ﬁwémwﬂe@t@ﬁenmemmmtoﬁol ution
IS rat her rringr as an elect, it gives unexpectedly a definite elect on

reduci ng5t h unt of the geI Exanple 31-1 5 In the facilities wherein
99.5 %of the at nﬁ%ﬁi@pﬁé&eﬁﬁﬁl\bﬁtﬁ)ﬁeaﬂem kindadf th® caglybtinsdtiva ore a

raw materi al tin which is t a_powder di hydr oxy

conpound toagfmtﬁel@ﬁ%%ﬁﬁ@ mm%&%ﬁ&gg%%%%ﬁ?%éh%%m% | i near

TT0C wad | v (??a){w%)elswlo Eﬂ?ﬁm‘t’“ﬁ%ﬁdﬁﬁ’bﬁgﬁﬁ“’§| M"Wt nwgliete Efpt and
s ins v w | | Ss

t he pressurﬁlﬂaﬁfaﬂ% %aweghﬁa@érmamm

control I

2- bi s(4- ﬁydrox% e%}e&;baa{r%dgﬁ polte %I phent?fthepg?)(rll%(%ed%mm% ed in

t he Exanpl ep(l the Q’F@W ﬁgaar@ma@cmmanm@t@fme e former to
1.02 nol e @nﬁingﬂ p

agi tator, %;%m%raﬁewg% m X Pkﬂkﬁ?ﬁsgg? gg;l Sthe me%tl ng, was
transportedl‘& tady h asai@lysthen t he
reaction anﬁ,a\éﬁ fﬂw@'ﬁ&

obt ai ned res %M?‘g%lﬁéﬁtl nds 51%%1%2%@ ﬁébﬁﬁgﬁ@%ﬁ?%ﬁ%@e&ﬁe first
and secdsd Vanreleeithe ester indarchangeicatalyste VI SCOSi ty 20 average nol ecul ar

wei ghts and the TMﬁH "g ?%P%nﬁﬂﬁsm%g t%%ﬂs@ﬁin&é&dand t he

physi cal properties Q ynmers, are s ovvn |n ove

reaction fadescrﬂ)edgnﬂapene%U@em@med qaﬁ@n&lelt&é%'zﬁ ar@glsexanpl e
22, being g%g&?ﬁ 16 cont ai ni ng Nb, IOO ppm and V, 25 600 ppm The
catal ysts were s_a high purity phenol sol ution. Conparative Exanple
17-1 The reacti onThaysad ang@:m:oﬂsudlaa:a pet ipactivating agent isat erratibofinpl e

oo SR, SR RIS s AV gl
based on 1 mole of the above polymenzaﬁon ca yst selected from the group
consisting of alkali metal compounds and/or alkaline earth metal compounds.

Such a catalyst inactivating agent can be added, directly or by
dissolving or dispersing in a suitable solvent, into the molten state aromatic

25 polycarbonate to be kneaded. There is no limitation to the apparatus used
for such an operation. Extruders such as a double screw extruder are
preferably used. A double screw extruder with venting is especially
preferable for use when a catalyst inactivating agent is dissolved or
dispersed in a solvent. "

30 It can also be added after the re-melting of a once-pelletized aromatic
polycarbonate. Thereby, it is possible to stabilize the aromatic
polycarbonate produced using the ester interchange catalyst and also
effectively prevent soiling of a mold used for injection molding.

Also, in the present invention, it is possible to add various additives

O




The reaction and analysis were carried out simlarly to the Exanple 31-1
except that a condenser was not installed and the pressure of the gas 22
Novenber 2002 83 phase was not controlled. The obtained results are shown
in the Table 10. Exanple 31-2 The catal yst sol uti on was22Neysamber 2002ng
phenol s prepared in the 5 Exanple 28 and the reaction and anal ysis were
carried out simil,arly to the Exanple §l-1. The obtained results are shown
in the Table 10. Fx~m ple 31-3 The reaction and anal ysis were carried out
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polycarbonate, and as such additives, a processing stabilizer, heat resistant
5 stabilizer, antioxidant, photostabilizer, ultraviolet-ray absorbing agent, metal
inactivator, metallic soap, nucleating agent, antistatic agent, lubricant, flame
retardant, mold releasing agent, fungicide, coloring agent, anti-cloud agent,
natural oil, synthetic oil, wax, organic filler, inorganic filler, epoxy compound,
slip agent, anti-blocking agent, etc., can be exemplified.

10 Among them, the heat resistant stabilizer, ultraviolet-ray absorbing
agent, mold releasing agent, coloring agent, etc. are very commonly used.
Two kinds or more of them can be combined for use.

As the heat resistant stabilizer used in the present invention, a
phosphorus compound, a phenolic stabilizer, an organic thioether-based
15 stabilizer, a hindered amine-based stabilizer, etc., can be exemplified.
As the preferable phosphorus compound, a phosphate ester, and/or a
phosphite ester derivatives are used.
As a specific example of these stabilizers, an arylalkyl phosphite
such as bis(2,4-di-t-butylphenyl)pentaerythrityl diphosphite, bis(2,6-di-t-

20 butyl-4-methylphenyl)pentaerythrityl diphosphite,
bis(nonylphenyl)pentaerythrityl diphosphite, diphenyl decyl phosphite,
diphenyl isooctyl phosphite, phenyl dioctyl diphosphite, 2-ethylhexyl
diphenyl phosphite, etc.; a trialkyl phosphite such as trimethyl phosphite,
triethyl phosphite, tributyl phosphite, trioctyl phosphite, trinonyl phosphite,

25 tridecyl phosphite, trioctadecyl phosphite, distearyl pentaerythrityl
diphosphite, etc.; a triaryl phosphite such as triphenyl phosphite, tricresyl
phosphite, tris(ethylphenyl) phosphite, tris(2,4-di-t-butylphenyl) phosphite,
tris(nonylphenyl) phosphite, tris(hydroxyphenylphosphite, etc., an arylalkyl
phosphate such as bis(2,4-di-t-butylphenyl) pentaerythrityl diphosphate,

30 pentaerythrityl (2,4-di-t-butylphenyl) phosphate (2,4-di-t-butyl phenyl)
phosphite, bis(nonylphenyl) pentaerythrityl diphosphate, pentaerythrityl
(nonylphenyl) phosphate, diphenyldecyl phosphate, diphenyl iso-octyl
phosphate, phenyl diiso-octyl phosphate, 2-ethyl hexyl diphenyl phosphate,
etc.; a trialkyl phosphate such as distearyl pentaerythrityl diphosphate,
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(9 90. 190. 188. 090 vgthy éaaaag@n common ultraviolet-
ray absorbmg agents are used. A sahcyhc acid-based ultraviolet-ray

15 absorber, benzophenone-based ultraviolet-ray absorber, benzotriazole-based
ultraviolet-ray absorber, cyanoacrylate-based ultraviolet-ray absorber, etc.,
can be exemplified.

Further, as the mold releasing agents, generally known mold
releasing agents can be used. A hydrocarbon-based mold releasing agent

20 such as a paraffin, etc., a fatty acid-based mold releasing agent such as
stearic acid, etc., a fatty acid amide-based mold releasing agent such as
stearic acid amide, etc.,, an alcoholic mold releasing agent such as stearyl
alcohol, pentaerythritol, etc., a fatty acid ester-based mold releasing agent
such as glycerol monostearate, etc., a silicone-based mold releasing agent,

25 etc., such as silicone oil, etc., can be exemplified.

As the coloring agents, an organic or an inorganic pigment and dye
stuffs can be used. '

There is no particular imitation to the way how these additives are
added. For example, they can be added directly to the aromatic

30 polycarbonate, or added by preparing master pellets.

As the processing stabilizers, 2-t-butyl-6-(3-t-butyl-2-hydroxy-5-
methylbenzyl)-4-methylphenyl acrylate, 2-(1-(2-hydroxy-3,5-di-t-
pentylphenylethyl)-4,6-di-t-pentylphenyl acrylate, etc., are exemplified.

Further, as the phosphorus compound based antioxidant and the
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pre-vCood_ CEURI R EG A RN MR o o
O-1 0~81 s~uzbutylnhenylpphesphitegbist4-di4-bugpiphenyd renteewtiortol diphasplrite,
anx-—dauo £ Bty i inh W%@%ﬁ? PPN of o oxa
an--duzo- sbmnylm@@phosﬂ}ﬂmgﬁ’ epalbis(4,6rdi-tthugtphanylofluord~9) E' |
I~ 2 1~9 005l te) 2% Phethylene bis(4,6-di-t-butylphenyl) octyl phosphite, dilauryl-
3,3 -thio dipropionate, distearyl-3,3-thio dipropionate, tetrakis(3-
laurylthiopropionyloxymethyl) methane , etc., are exemplified.

As the photostabilizers, an ultraviolet-ray absorber including a
benzotriazole-based compound such as 2-3-t-butyl-2-hydroxy-5-

10 methylphenyl)-5-chlorobenzotriazole, 2-(3,5-di-t-butyl-2-
hydroxyphenyl)benzotriazole, 2-(2-hydroxy-5-methylphenyl)benzotriazole, 2-
(2-hydroxy-5-t-octylphenyl)benzotriazole, 2-(3,5-di-t-pentyl-2-
hydroxyphenyl)benzotriazole, 2-(2-hydroxy-3-(3,4,5,6-
tetrahydrophthalimide-methyDphenyl)benzotriazole, 2-(2-hydroxy-3,5-bis( «,

15 a-dimethylbenzyl)phenyl)-benzotriazole, etc., a benzophenone-based
compound such as 2-hydroxy-4-octyloxybenzophenone, 2-hydroxy-4-
methoxybenzophenone, etc., a hydroxybenzophenone-based compound such
as 2,4-di-t-butylphenyl 3,5-di-t-butyl-4-hydroxybenzoate, etc., and a
cyanoacrylate-based compound such as ethyl-2-cyano-3,3-biphenyl acrylate,

20 etc., and a nickel-based quencher such as nickel dibutyldithiocarbamate,

(2,2 -thio bis(4-t-octylphenolate))-2-ethylhexylamine nickel, etc., are
exemplified.

' As the metal inactivaters, N, N-(3-(3,5-di-t-butyl-4-
hydroxyphenylpropionylhydrazine, etc., and as the metal soups calcium

95 stearate, nickel stearate, etc. are exemplified.

Further, as the nucleating agents, sorbitol-based or a phosphate-
based compounds such as sodium di(4-t-butylphenyl) phosphonate,
dibenzilidene sorbitol, methylene bis(2, 4-di-t-butylphenol) acid phosphate
sodium salt, etc. are exemplified.

30 As the antistatic agents, quaternary ammonium salt-based or
alkylphosphate-based compounds such as (3 -
lauramidepropytrimethylammonium methylsulfate, etc., are exemplified.

As the lubricant, erucic acid amide, stearic acid monoglyceride, etc.,
and as the flame retardant, a halogen-containing phosphate ester such as
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Nunber | amount of pol ynmer foreign materials nmeans nunber of black foreign
materials (nunber/10 g PC)/ nunmber of gel state foreign materials
(nunmber {00 FFXANIELESt at e foreign mate2|als (myll kg PC). (Note) CE in

exanpl e ‘uner mmqggoft?{lvr%sgﬁ(ta entlonaneshownbelow These

examples are for exemplifying the present mvention and do not by no means
limit the present invention. The physical properties of the obtained
polycarbonate in the following Examples are measured as follows.

15 To be noted is that the Examples 1 to 3 are related to the invention
wherein the pressure of the gas phase of the raw material melting vessel is
kept at 0 MPa to 0.05 MPa, and compared with a Comparative Example 1,
Examples 4 to 10 are related to the invention wherein the concentration of
the nitrogen-containing basic compound in the reaction mixture is kept in a

90 certain range and compared with Comparative Examples 2 to 6, Examples
11 to 13 are related to the invention wherein the specific byproduct,
monohydroxyl compound is used and compared with Comparative
Examples 7, 8, Examples 14 to 19 are related to the invention wherein the
specific carbonic acid diester is used and compared with Comparative

95 Examples 9to 11, Examples 22 and 23 are related to the invention wherein
the reaction facilities made of the specific quality material are used and
compared with Comparative Example 12, Examples 24 to 26 are related to
the invention wherein the reaction facilities having an oxide layer consisting
mainly of iron oxide are used and compared with Comparative Examples 13

30 and 14, Examples 27 and 28 are compared with Comparative Example 15,
Examples 29 and 30 are compared with Comparative Example 16, and
Example 31 is compared with Comparative Example 17.

Further, in all the cases of the Examples 4 to 10 and the
Comparative Examples 2 to 6, the viscosity-average molecular weight of the
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Analysis of Metallic Elements
A sample was dissolved in an electronic-industry-grade IPA to
determine the metallic elements using SPQY000ICP mass spectrometer
5 made by Seiko Instruments, K K. by the one-point calibration method.

Analysis of Salicylic Acid Derivative
5 mg of a sample was dissolved in 5 mi of acetonitrile to be analyzed
by a high speed liquid chromatography (LLC020 made by Toso, KK) with a
10 ODS-7 column (Nomura Chemicals, K K).

Measurement of Metallic Components
Metallic component of a sample piece was measured using a
fluorescent X-ray (XRI-1700, made by Shimazu Seisakusyo, K K.) with a X-
15 ray source of Rh.

Measurement of the Number of Foreign Materials
10 g of a polymer obtained after the polymerization was dissolved in
500 ml of dichloromethane, and filtered with a Millipore filter having a pore
20 sizeof 10 ym. Remaining dichloromethane-dissolvable components were
washed away after the filtration to leave foreign materials on the filter by
separating the dissolvable components. The number of the black foreign
materials were counted by a naked eye, while the number of gels were
counted under an irradiation of a black light (ultraviolet wave length at 365
95 nm, made by SPEGTROLINE) after drying the filter. In order to
compensate for the effect of contamination by foreign materials from the
outside environment, similar operation was conducted on a polymer which
does not contain foreign materials (filtration treated) and the obtained result
was used as a blank value to subtract the value.
30
Measurement of Weight Amount of Gel State Foreign Material
To a polymer after the polymerization, dichloromethane was added
S0 as to obtain a polymer solution at a concentration of approximately 7
weight %. The solution was filtered with a filter made by Millipore having a
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10\\ | 0$109%+& The amoukof the gl wassdetrmined by measuring the weight after
5 drying of the filter after the filtration, and subtracting the weight of a filter
which had been treated similarly except that polymer had not been used.
To confirm that the foreign materials were gels, the filter was irradiated
under the black light (ultraviolet wave length at 365 nm, made by

SPECTROLINE) for Light emission.

10
Auger Electron Spectroscopic Analysis of Stainless Alloy Surface
As a measuring device, Auger electron spectrometer, type PH1610
made by Perkin-Elmer wasused. The measurements were made under
the conditions of an electron beam acceleration voltage of 3 kV, a sample
15 electric current of 100 nA and a tilting angle of 30 degree. Spattering
etching conditions were; E =2 keV ; argon gas flow; and an etching rate of
3.5 nm/minute or less (indium oxide converted). The thickness of the oxide
film layer is estimated regarding as an average interface a place where
oxygen occupies about 40 mole % of the total atomic composition.
20 :
In the Examples, the evaluations of the physical properties of
diphenyl carbonate (DPC) were made by the following method.

Measurement of Weather Resistance

25 100 g of sample DPC flakes were placed in a transparent glass
container and stored under air in a cool dark place of a room for 6 months,
shutting the direct sunlight off Then, Hazen changes of the DPC were
measured by comparing them with the Hazen standard colorimetric liquid
after keeping them in a molten state at 250°C for 5 hr using a flat bottom

30 Pyrex colorimetric tube having a diameter of 23 mm and a thickness of 1.5
mm with a liquid depth of 140 mm, based on the color number test method
showninJIS K-4101. An aluminum ingot hot bath shown in the JIS K-
4101 was used as a melting device and also to keep the molten state.
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5 the compound) as the metal or the basic nitrogen based on 1 mole ofthe
aromatic dihydroxy compound.” This mean that the amount of Z
corresponds to the W mole, if the Z has one sodium atom just like sodium
phenoxide and 2, 2-bis(4-hydroxyphenyl)propane monosodium salt, or one
basic nitrogen just like triethylamine, and the amount of Z corresponds to
10 W/2mole, ifthe Z has two sodium atoms just like 2, 2-bis(4-
hydroxyphenyl)propane disodium salt.

Example 1
To a raw material melting vessel with an agitator of the facilities in

15 which 99.5 % of the atmospheric gas in the transporting piping directly
before the raw material melting vessel which is to supply aromatic
dihydroxy compound powder to the raw material melting vessel was
nitrogen gas, the linear vélocity was 5 cm/minute, a condenser with the
mnside temperature kept at 110°C was attached to the vent of the raw

20 material melting vessel, and the pressure of the gas phase of the raw
material melting vessel was controlled at 0 MPa to 0.05 MPa, the 2, 2-bis(4-
hydroxylphenyl)propane powder and molten diphenyl carbonate are added a
at a prescribed ratio of 1 mole of the former to 1.01 mole of the latter. After
the complete melting, the molten mixed liquid was transported to a raw

95 material storage vessel kept at 150°C.

Then, the molten mixture was charged continuously at the rate of 60
kg/hour into a vertical type agitation vessel equipped with a rectifying
column, the inside temperature being maintained at 240°C and the inside
pressure, at 1333 Pa (10 mmHg), while at the same time 1 x 106 equivalent

30 of bisphenol A disodium salt and 1 x 104 equivalent of tetramethyl
ammonium hydroxide (hereinafter abbreviated as TMAH) based on 1 mole
of the 2, 2-bis(4-hydroxyphenyl)propane were added continuously. The
reaction was performed by removing formed phenol through the rectifying
column. The obtained reaction material was continuously taken out using
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generated phenol to the outside of the system.
The quality of the polycarbonate after 2 days of production was
checked: the [ ] was 0.35 and the b value was 0.28.

10 Example 2
The polymerization was conducted similarly to the Example 1
except that the inside temperature of the condenser was kept at 90°C and
the pressure of the gas phase of the raw material melting vessel, at 0 MPa to
0.01 MPa.
15 As a result, the quality of the polycarbonate after 2 days of
- production as measured was: the [ 7]; 0.35, and the b value; 0.01.

Example 3
The polymerization was conducted sumlarly to the Example 1
20 except that a scrubber was installed instead of the condenser and the
pressure of the gas phase of the raw material melting vessel was kept at 0
MPa to 0.01 MPa.
As a result, the quality of the polycarbonate after 2 days of
production as measured was: [ n]; 0.35, and the b value; (-) 0.05.
25 '
Comparative Example 1
The polymerization was conducted similarly to the Example 1
except that neither a scrubber nor a condenser was installed, and the
pressure of the gas phase of the raw material melting vessel was not
30 controlled.
As a result, the quality of the polycarbonate after 2 days of
production as measured was: [ n]; 0.35, and the b value; 2.32. Further, in
10 days after the starting the operation, part of the vent pipingof the raw
material melting vessel was clogged and the pressure of the gas phase of the
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2, 2-bis(4-hydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
a melting vessel equipped with an agitator, melted at 150 °C after the
atmosphere was replaced with nitrogen and transported to a raw material

10 * storage vessel kept at 150°C.

Then the molten mixture was supplied continuously to a vertical
type agitation vessel equipped with a rectifying column, the inside
temperature being maintained at 220°C and the inside pressure, at 13333
Pa (100 mmHg), while 5 x 107 equivalent as the metal of sodium

15 phenoxide (hereinafter abbreviated as NPO) and 1 x 10+ equivalent as the
nitrogen-containing basic compound of TMAH based on 1 mole of 2, 2-bis(4-
hydroxyphenyl)propane were added continuously. The reaction was
conducted by removing the produced phenol through the rectifying column
and the obtained reaction material was continuously taken out using a gear

20 pump.

The degree of polymerization of the obtained reaction material was
determined by measuring intrinsic viscosity thereof. 'The intrinsic viscosity
[ 7] was measured as described above. As a result, the reaction mixture (1)
had a viscosity-average molecular weight of 1500 and contained 2.7 ppm of

95 TMAH.

The reaction mixture (1) was then continuously supplied to a vertical
type agitation vessel with the mside temperature maintained at 250°C and
the inside pressure at 1333 Pa (10 mmHg), and the reaction was conducted
by removing the produced phenol through a rectifying column. The

30 obtained reaction mixture was continuously taken out using a gear pump.

As a result, the reaction mixture (2) had a viscosity-average
molecular weight of 6500 and contained 0.09 ppm TMAH.

Then the reaction mixture (2) was continuously supplied to a
horizontal type single axial reaction vessel with the inside temperature
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pelletized. The results are shown in Table 1.

Example 5
The polymerization was conducted to obtain a polycarbonate
10 similarly to the Example 4 except that 5 x 108 equivalent as the metal of
NPO and 1 x 10+ equivalent as the nitrogen-containing basic compound of
TMAH were added continuously based on 1 mole of 2, 2-bis(4-
hydroxyphenyl)propane. The results are shown in Table 1.

15 Example 6
The polymerization was conducted to obtain a polycarbonate
similarly to the Example 4 except that 1 x 10° equivalent as the metal of
NPO and 1 x 10 equivalent as the nitrogen-containing basic compound of
TMAH were added continuously based on 1 mole of 2, 2-bis(4-
20 hydroxyphenyDpropane. The results are shown in Table 1.

Example 7
2, 2-bis(4-hydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
95 amelting vessel equipped with an agitator, melted at 150 °C after the
atmosphere was replaced with nitrogen and transported to a raw material
storage vessel kept at 150°C.
Then, the molten mixture was supplied continuously to a vertical
type agitation vessel equipped with a rectifying column, with the inside
30 temperature maintained at 230°C and the inside pressure at 13333 Pa (100
mmHg), while 5 x 106 equivalent as the metal of NPO and 5 x 104
equivalent as the nitrogen-containing basic compound of TMAH based on 1
mole of 2, 2-bis(4-hydroxyphenyl)propane were added continuously. The
reaction was conducted by removing the produced phenol through a
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taken out using a gear pump to obtain a reaction rmxtuxe (1).
Then the reaction mixture (1) was continuously supplied to a vertical

type agitation vessel with the inside temperature maintained at 260°C and

5 the inside pressure at 1333 Pa (10 mmHg), and the reaction was conducted
by removing the produced phenol through the rectifying coomn. The
obtained reaction mixture (2) was continuously taken out using a gear pump.
Other conditions were maintained similar to those of Example 4. The
results are shown in the Table 1.

10
Example 8

2, 2-bis(4-hydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
a melting vessel equipped with an agitator, melted at 150 “C after the

15 atmosphere was replaced with nitrogen and transported to a raw material
- storage vessel kept at 150°C.

Then, the molten mixture was supplied continuously to a vertical
type agitation vessel equipped with a rectifying column with the inside
temperature maintained at 200°C and the inside pressure at 13333 Pa (100

20 mmHg), while 5x 108 equivalent as the metal of NPO and 5 x 105
equivalent as the nitrogen-containing basic compound of TMAH based on 1
mole of 2, 2-bis(4-hydroxyphenyl)propane were added continuously. The
reaction was conducted by removing the produced phenol through the
rectifying column and the obtained reaction material was continuously

25 taken out using a gear pump to obtain the reaction mixture (1).

Then, the reaction mixture (1) was continuously supphed to a
vertical type agitation vessel with the inside temperature maintained at
245°C and the inside pressure at 1333 Pa (10 mmHg), and the reaction was
conducted by removing the produced phenol through a rectifying column.

30 The obtained reaction mixture (2) was continuously taken out using a gear
pump. Other conditions were maintained similar to those of Example 4.
The results are shown in the Table 1.

Example 9
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Then, the molten mixture was supplied continuously to a vertical

type agitation vessel equipped with a rectifying column with the inside

temperature maintained at 220°C and the inside pressure at 13333 Pa (100

mmHg), while 5 x 107 equivalent as the metal of NPO and 1 x 104

10 equivalent as the mitrogen-containing basic compound of TMAH based on 1
mole of 2, 2-bis(4-hydroxyphenyl)propane were added continuously. The
reaction was conducted by removing the produced phenol through the -
rectifying column and the obtained reaction material was continuously
taken out using a gear pump to obtain the reaction mixture (1).

15 Then, the reaction mixture (1) was continuously supplied to a
vertical type agitation vessel with the inside temperature maintained at
270°C and the inside pressure at 2,000 Pa (15 mmHg), and the reaction was
conducted by further supplying 1 x 104 equivalent as the nitrogen-containing
basic compound of TMAH based on 1 mole of 2, 2-bis(4-

20 hydroxyphenylpropane continuously and removing the produced phenol
through a rectifying column. The obtained reaction mixture (2) was
continuously taken out using a gear pump. Other conditions were
maintained similar to those of Example 4. The results are shown in the
Table 1.

25
Comparative Example 2
The polymerization was conducted to obtan a polycarbonate
similarly to the Example 4 except that 5 x 104 equivalent as the metal of
NPO and 5 x 10+ equivalent as the nitrogen-containing basic compound of
30 TMAH were continuously added based on 1 mole of 2, 2-bis(4-
hydroxyphenyl)propane. The results are shown in Table 1.

Comparative Example 3
The polymerization was conducted to obtain a polycarbonate
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NPO and 5 x 105 equivalent as the nitrogen-containing basic compound of
TMAH were continuously added based on 1 mole of 2, 2-bis(4-
hydroxyphenyl)propane. The results are shown in Table 1.

Comparative Example 4

2, 2-bis(4-hydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
a melting vessel equipped with an agitator, melted at 150 °C after the

10 atmosphere was replaced with nitrogen and transported to a raw material
storage vessel kept at 150°C.

Then, the molten mixture was supplied continuously to a vertical
type agitation vessel equipped with a rectifying column with the inside
temperature maintained at 220°C and the inside pressure at 16,000 Pa (120

15 mmHpg) to obtain the reaction mixture (1). Other conditions were
maintained similar to those of Example 4. The results are shown in the
Table 1.

Comparative Example 5

20 2, 2-bis(4-hydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
a melting vessel equipped with an agitator, melted at 150 °C after the
atmosphere was replaced with nitrogen and transported to a raw material
storage vessel kept at 150°C.

25 Then, the molten mixture was supplied continuously to a vertical
type agitation vessel equipped with a rectifying column with the inside
temperature maintained at 220°C and the inside pressure at 13333 Pa (100
mmHg), while 5 x 107 equivalent as the metal of NPO and 1 x 104
equivalent as the nitrogen-containing basic compound of TMAH based on 1

30 mole of 2, 2-bis(4-hydroxyphenyl)propane were added contimuously. The
reaction was conducted by removing the produced phenol through the
rectifying column and the obtained reaction material was continuously
taken out using a gear pump to obtain the reaction mixture (1).

Then, the reaction mixture (1) was continuously supplied to a
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5 pump. Other conditions were maintained similar to those of Example 4.
The results are shown in the Table 1.

Example 10
2, 2-bis(4-hydroxyphenylpropane (BPA) and diphenyl carbonate
10 were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
a melting vessel equipped with an agitator and melted at 150 °C after the
atmosphere was replaced with nitrogen.
100 kg of the molten mixed liquid was charged at once in a vertical
type batch reaction vessel equipped with a rectifying column and an agitator,
15 and 5x 107 equivalent as the metal of NPO and 1 x 104 equivalent as the
nitrogen-containing basic compound of TMAH based on 1 mole of 2, 2-bis(4-
hydroxyphenyl)propane were added. The reaction was conducted by
heating up to 200°C while reducing the pressure to 30 mmHg over 0.5 hour,
and keeping this state for 1 hour to distill off most of the phenol. During
20 this period, samples of the reaction mixture were collected successively.
Then, the temperature of the reaction mixture was elevated up to
270°C while reducing the pressure to 1 mmHg over 0.5 hour and the
reaction was continued further for 1 hour to obtain a polycarbonate having a
viscosity-average molecular weight of 15,300. The polycarbonate in the
25 molten state was extruded from the dice of a pelletizer to be palletized.
During the progress of the above reaction, samples of the reaction mixture
were collected successively. The results of the analysis of each of the
samples are shown in Table 2.

30 Comparative Example 6
2, 2-bis(4-hydroxyphenyl)propane (BPA) and diphenyl carbonate
were charged at a ratio of 1 mole of the former to 1.02 mole of the latter into
a melting vessel equipped with an agitator and melted at 150 “C after the
atmosphere was replaced with nitrogen.
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type batch reaction vessel equipped with a rectifying column and an agitator,
and 5 x 107 equivalent as the metal of NPO and 1 x 104 equivalent as the
nitrogen-containing basic compound of TMAH based on 1 mole of 2, 2-bis(4-

5 hydroxyphenyl)propane were added. The reaction was conducted by
heating up to 200°C while reducing the pressure to 100 mmHg over 0.5 hour,
then further reducing the pressure to 30 mmHg over another 0.5 hour and
keeping this state for 1 hour to distill off most of the phenol. During this
period, samples of the reaction mixture were collected successively.

10 Then, the temperature of the reaction mixture was elevated up to
270°C while reducing the pressure to 10 mmHg over 0.5 hour, then further
reducing the pressure to 1 mmHg over another 0.5 hour, and the reaction
was continued further for 1 hour to obtain a polycarbonate having a
viscosity-average molecular weight of 15,300. The polycarbonate in the

15 ‘molten state was extruded from the dice of a pelletizer to be palletized.
During the progress of the above reaction, samples of the reaction mixture
were collected successively. The results of the analysis of each of the
samples are shown in Table 2.

20 Example 11
115 parts by weight of diphenyl carbonate, 123 parts by weight of

bisphenol A and a catalyst solution obtained by dissolving 1.5 x 104 parts by
weight of bisphenol A disodium salt and 4.9 x 102parts by weight of
tetramethylammonium hydroxide as ester interchange catalysts in 2.0 parts

25 by weight of phenol recycled from the melt polycondensation reaction,
containing 10 ppm of methylamine and 50 ppm of anisole, were charged into
a reaction vessel equipped with an agitator, a distillation column, a
condenser and an evacuation port, and melted at 140 °C after the
atmosphere was replaced with nitrogen. After agitating for 30 minutes, the

30 inside temperature was elevated up to 180°C while reducing the pressure to
100 Torr over 15 minutes to distill off the generated phenol. The inside
temperature was then elevated up to 200°C while reducing pressure
gradually to 50 Torr over 20 minutes while distilling phenol off. Further,
the temperature and the pressure were changedto 220°C and 30 Torr,
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5 evaluated, by injection molding a 3 mm thick plate and measuring the b
value indicating the yellowness of the polymer using Colorand Color
Difference Meter ND-1001DP made by Nippon Denshoku Kogyo, K K. to
give ab value of 2.5. The sample did not give an impression of yellowing to
the naked eye.

10
Example 12
The same process was employed as that of the Example 11 except
that the recycled phenol used contained 20 ppm of trimethylamine. Asa
result, the intrinsic viscosity ( 7 sp/C) of the obtained polymer was 0.50 dl/g,
15 andtheb value was2.6. The sample did not give an impression of
yellowing to the naked eye.

Example 13
The same process was employed as that of the Example 11 except
20 that the recycled phenol used contained 15 ppm of anisole. As a result, the
mtrinsic viscosity ( 71sp/C) of the obtained polymer was 0.49 dl/g, and the b
value was 2.7. The sample did not give an impression of yellowing to the
naked eye.

95 Comparative Example 7
The same process was employed as that of the Example 11 except
that the recycled phenol used contained 150 ppm of trimethylamine and
2,000 ppm of anisole.  As a result, the intrinsic viscosity ( 7 sp/C) of the
obtained polymer was 0.45 dl/g, and the b value was 3.1. The sample gave
30 a strong impression of yellowing to the naked eye.

Comparative Example 8
The same process was employed as that of the Example 11 except
that the recycled phenol used contained 0.5 ppm of trimethylamine and 0.1
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impression of yellowing to the naked eye.

5 Example 14

(Purification of DPC: DPC 1 to 11)

To 1 kg of DPC purchased from Bayer Co., Ltd. dissolved ina 5 L of an
industrial grade xylene was added 20 g of a hydlbtalcibe made by Kyowa
Chemical, KK. to be made contact with each other under a nitrogen flow at

10 100°C for 5 hours with agitation. The mixture was concentrated to be one
third of the original volume by distilling the solvent off with a vacuum
evaporator and then cooled by ice to precipitate DPC, which was then dried
invacuum. The obtained DPC was dissolved in 5 ] of acetone and the
solution was passed through a column packed with 1 kg of an H type

15 strongly acidic cation exchange resin and then through a column packed
with 1 kg of an OH type strongly basic anion exchange resin.

The obtained DPC solution after addition of 100 g of an activated
carbon was boiled for 30 minutes under a nitrogen flow. After cooling, the
solvent was distilled off by a vacuum evaporator. The obtained DPC was

90 fractionated using an Auldershow type full automatic precise distillation
device having a theoretical plate number of 10 at a reduced pressure of 100
mmHg to collect a main fraction by removing each 10 volume % of the front
and rear fractions. The impurities contained in the raw material and
purified DPC'’s are shown in Tables 3and 4. In Table 4, (Comp.) means

25 comparative example.

Examples 15 to 19 and Comparative Examples 9to 11

228 parts by weight of bisphenol A (BPA), 220 parts by weight of a
prescribed DPC and prescribed amounts of the ester interchange catalysts

30 were charged in a reaction vessel equipped with an agitating device, a

rectifying column, and a pressure reduction device, and melted at 140°C
after the atmosphere was replaced with nitrogen. After agitating for 30
minutes, the inside temperature was elevated to 180°C and the reaction was
conducted under the inside pressure of 100 mmHg for 30 minutes, distilling
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5 gradually changed to 220°C and 30 mmHg where the reaction was
conducted further for 30 minutes under the same conditions.  The reaction
was further continued by repeating the same procedure changing the
temperature the pressure to 240°C dand 10 mmHg, then up to 260°C and 1
mmHg. Finally, the polycondensation of the polycarbonate was continued
10 at 270°C, while sampling portions of the polymer to measure the molecular
weight. The polycondensation was continued until the molecular weight
reached 15,300 and 25,100.
After the completion of the polymerization, the concentration of OH
group was measured and the terminal groups were blocked by using o-
15 methoxycarbonylphenyl phenylcarbonate. The o-methoxyphenyl
phenylcarbonate was used in an equi-molar amount to that of the terminal
OH groups. Then 1.75 x 104 parts weight (3 x 10 equivalent/1 mol of
BPA,) of dodecylbenzene sulfonic acid tetrabutylphophonium salt was added
to inactivate the catalysts. In the case when the amount of sodium catalyst
20 was changed, three times the amount in mole was used for the inactivation.
The physical properties such as intrinsic viscosity, hue, transparency
and flowing property of the polymers at the completion of the
polycondensation are shown in the following Tables 5 and 6.
As shown in the above results, if the amounts of the impurities
25 exceed the prescribed ranges, the b value exceeds 7.0 so that the polymers
are no longer applicable touse. Ifthe amounts of the impurities exceed the
prescribed ranges the transparency was also reduced to an 80 % level.

Examples 22, 23 and Comparative Example 12

30 Into a 1 L separable flask (equipped with an agitating blade, a
distillation column and a vent for reducing pressure) made of SUS 316
stainless alloy having, as basic components, 66.6 weight % of iron, 12.4
weight % of nickel and 16.6 weight % of chromium, and comprising niobium
and vanadium in the amounts shown in the following Table 7, 228.31 g (1.0
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hydroxide (1 x 10° mole) as catalysts, from all of which foreign materials had

been removed beforehand, were charged imder a dust-free condition to start

5 theester interchange reaction. After melting at 200°C, the reaction was

conducted under 100 mmHg for 1 hour, removing the distilled phenol off

After being kept at 220°C under 30 mmHg for 30 minutes, the reaction

mixture was kept at 240°C under 30 mmHg for 30 minutes, then at 260 C

under 10 mmHg for 30 minutes to remove the produced phenol by

10 distillation.
Further, the polycondensation of the polymer was progressed at

280°C under 1 mmHg or less for another about one hour to complete the

reaction when the intrinsic viscosity of the polycarbonate resin reached

approximately 0.35. The obtamed polymer was taken out under a dust-free

15 condition. )
The number of foreign materials in the obtained polymer was
counted by the above mentioned method. The obtained results are shown

m the Table 7.

20 Example 24
The whole inside surface of a 1 L separable flask made of a SUS 316
having, as basis components, 61.9 weight % of iron, 10.1 weight % of nickel
and 17.4 weight % of chromium, was polished with a buff #300), and
degreased with heptane. The flask was heated at 330°C for 62 hours in air.

25 A result of the Auger electron spectroscopic analysis of a similarly treated
test piece for analysis (test piece having a diameter of 10 mm and a
thickness of 1 mm) is shown in Figure 1. As a result of the measurement, it
was found that the surface oxide film layer having a thickness of 45 nm
consisting mainly of iron oxide was formed on the surface.

30 ' To the reaction facilities using the above flask as a polymerization
vessel equipped with a 20 cm long distillation column and a 50 cm long air
cooling type condenser, and an agitation blade made of the same material
similarly treated, 228.31 g (1.0 mole) of bisphenol A, 224.93 g (1.05 mole) of
diphenyl carbonate, and 1.0 x 106 mole of sodium salt of phenol and 1.0x 10
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for 1 hour while distilling the aromatic hydroxy compound produced by the
reactionoff. Further, the reaction was continued at 220°C under 30 mmHg
5 for 30 minutes, at 240°C under 30 mmHg for 30 minutes and then at 260°C
under 30 mmHg for 30 minutes.

The reaction was continued at 260°C under 1.0 mmHg for 3 hours,
and the reaction was completed when the intrinsic viscosity [ n]of the
polymer reachied 0.45. All of the obtained polymer was dissolved in

10 dichlormethane, and the amount of the gel state foreign materials contained
in the solution was measured. As a result, the amount of the gel state
foreign materials was 9 mg per 1 kg of the polymer.

Example 25

15 A 1 L separable flask (buff-polished and degreased) made of SUS 316
similar to that used in the Example 24, was treated in refluxing 3 % aqueous
nitric acid solution for 2 hours, washed with water, then dried and heated at
300°C for 24 hoursin air. As a result of the Auger electron spectroscopic
analysis of a similarly treated test piece for analysis, it was found that the

20 surface oxide film layer formed consisted of mainly iron oxide and chromium
oxide, the thickness being 21 nm.

Polymerization was conducted in the same way as in the Example

24, using the flask as the polymerization vessel to measure the gel state
foreign materials. As a result, the amount of the gel state foreign materials

95 was 11 mg per 1 kg of the polymer.

Example 26
A 1 L separable flask (buff-polished and degreased) made of SUS 304
similar to that used in the Example 24 was heated at 500°C for 1 hoursin
30 air. A similarly treated test piece for analysis was subjected to the Auger
electron spectroscopic analysis. The oxide film layer formed having a
thickness of approximately 100 nm consisted mainly of iron oxide.
Polymerization was conducted similarly to the Example 24, using
the flask as the polymerization vessel to measure the amount of the gel state
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Comparative Example 13
5 A 1L separable flask (buff-polished and degreased) made of SUS 316

similar to that used in the Example 24 was used without any treatment.

As a result of the Auger electron spectroscopic analysis of a similar test piece
for analysis, it was found that the thickness of the surface film layer was 5
nm.

10 Polymerization was conducted similarly to the Example 24,, using
the flask as the polymerization vessel to measure the amount of the gel state
foreign materials. As a result, the amount of the gel state foreign materials
was 83 mg per 1 kg of the polymer.

15
Comparative Example 14

A 1L separable flask (puff-polished and degreased) made of SUS 304
similar to that used in the Example 24 was heated at 300°C for 1 hours in
air. Asaresult of the Auger electron spectroscopic analysis of the similarly

20 treated test piece for analysis, it was found that the thickness of the surface
film layer was 15 nm.

Polymerization was conducted similarly to the Example 24, using
the flask as the polymerization vessel to measure the amount of the gel state
foreign materials. As a result, the amount of the gel state foreign materials

25 was 65 mg per 1 kg of the polymer.

Examples 27-1 to 3 and Comparative Examples 15-1to 3
In the production of a polycarbonate using polymerization facilities

composed of a SUS 316 made melting vessel having an inner volume of 3 L,
30 equipped with an agitator, a first and a second two vertical reaction vessels

each made of SUS 316, having an inner volume of 1 L, and equipped with a

rectifying column and an agitator, and a horizontal type single axial reaction

vessel which are all connected to each other by gear pumps, 2, 2-bis(4-

hydroxyphenyl)propane (BPA) and diphenyl carbonate (DPC) purified in the
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the ﬁrst vertlcal reaction vessel kept at he 1n31de temperature of 220°C,

5 under an inside pressure of 100 mmHg, while 5 x 107 equivalent as Na
element of NaOH and 1 x 104 equivalent as the nitrogen-containing basic
compound of tetramethylammonium hydroxide (TMAH) based on 1 mole of
BPA which were dissolved in a high purity phenol were added as a solution
continuously. The reaction was conducted by removing the produced

10 phenol through the rectifying column, while sampling as appropriate from
the obtained reaction material, and the reaction material was supplied
continuously to the second reaction vessel by a gear pump.

The degrees of polymerization; the viscosity-average molecular
weights, and the amounts of TMAH of the samples taken out were

15 measured similarly to the Example 4.

The reaction of the reaction material was continued in the second
vertical reaction vessel kept at the inner temperature of 250°C and the inner
pressure of 10 mmHg by removing the produced phenol through the
rectifying column, while sampling as appropriate from the obtained reaction

20 material, and the reaction material was supplied continuously to the
horizontal type reaction vessel by a gear pump.

The degrees of polymerization; the viscosity-average molecular
weights, and the amounts of TMAH of the samples taken out were
measured similarly to the Example 4.

25 Then the polymerization of the reaction material was continued in
the horizontal type single axial reaction vessel with the mner temperature
kept at 270°C and the inner pressure at 1 mm Hg, removing the produced
phenol through the rectifying column for progressing the polymerization to
continuously obtain the polycarbonate having a viscosity-average molecular

30 weight of 15,300. The molten state polycarbonate was taken out by a gear
pump, extruded from a dice of a pelletizer to be pelletized.

The conditions and results are shown in Table 8.

It is to be noted that, among the results in the Tables 8 to 10, the
values of the hue shown in brackets in the Examples 27 and 28 are those at
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YL E () - unﬁe% gﬁ a1mosp éZ %)ressure/% ﬁisﬁ&]laglon agégﬁﬁ(mﬁ‘ equlppeﬁ with a
30 cm widmer distillation column to obtain 2 I of a main fraction by
10 removing 0.5 Liof the front fraction. The phenol obtained had an anisole
content of 50 ppm and a trimethylamine content of 10 ppm.
, 2 x 102 parts by weight of NaOH and 9.1 parts by weight of TMAH
was dissolved in the above phenol to make 1 x 108 parts by weight of a
catalyst solution. Using the catalyst solution, the reaction was conducted
15 and the analyses were carried out, similarly to the Example 27-1. The
results are shown in Table 8.

Comparative Example 16-1
The components of the SUS 316 of the reaction facility used in the
20 Example 27 were the same as those in the Comparative Example 12 and
their basic composition was ; Fe, 66.6 weight %, Ni, 12.4 weight % and Cir,
16.6 weight %; and the contents of Nb and V, 10 ppm or less. Using this
reaction facility, the reaction in the Example 27-1 was continued for 7 days,
and the samples taken at 1st, 3rd and 7th days were examined for the
95 numbers of the foreign materials per 10 g of polycarbonate. Also, the
amounts of the gel state foreign materials (the weight of the foreign
materials (mg) per 1 kg of the polycarbonate) described in the Example 24,
were measured.
The catalyst solution applied was prepared using an industrial grade
30 pure phenol (anisole and trimethylamine contents not detected by GC or an
ion chromatography; 0.1 ppm or less). The results are shown in Table 9.

Example 29-1
The reaction was conducted in the same way as was conducted in
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FSq| [ Bsuaeating the wantmndagiitiss having the same materr
as that used in the Example 29-1 in a similar way to the Example 25 to form

21 nm of a iron oxide and chromium oxide layer. Using the reacting
facilities, the reaction and the analysis were conducted under the same
conditions as of the Example 29-1. The obtained results are shown in the
Table 9.

Comparative Example 16-2

Using the same reaction facilities in the Example 29-2 and DPC-6
shown in the Example 14, the reaction and the analysis were conducted
under the same conditions as of the Comparative Example 16-1. The
obtained results are shown in the Table 9.

Example 30-1

Using the catalyst solution prepared in the Example 28, the reaction

and the analysis were conducted similarly to the Example 29-1. The
obtained results are shown in the Table 9.

Example 30-2

Using the catalyst solution prepared in the Example 28, the reaction
and the analysis were conducted similarly to the Example 29-2. The
obtained results are shown in the Table 9.

From the results of the above Examples, it can be understood that
the generation of he foreign materials can be suppressed by the selection of
the material quality and the formation of the surface oxide layer, that the
suppression of the foreign materials, especially for a long period of continued
reaction, can be achieved by use of "the suppression of the impurities in
DPC" together with "the selection of the material quality of the reaction
facilities" and "the formation of the surface oxide layer", and that, though the
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powdery 2, 2- 1s€4-hydroxy] phenlﬁ)pmpane an molten phenyl carbonate
purified in the Example 14 are charged at a prescribed ratio of 1 mole of the
former to 1.02 mole of the latter into the melting vessel equipped with.an
15 agitator, and the obtained molten mixed liquid, after complete melting, was
transported to a raw material storage vessel kept at 150°C.
Then the reaction and analysis were conducted similarly to the
Example 4. The obtained results of the kinds of the used DPC, the
, conditions of the first and second vertical reaction vessels, the viscosity-
20 average molecular weights and the TMAH contents of the reaction
materials (1) and (2) and the physical properties of the polymers, are shown
in Table 10.
The above reaction facilities have the same material quality as that
of the Example 22, being made of SUS 316 containing Nb, 100 ppm and V,
95 600ppm. The catalysts were added as a high purity phenol solution.

Comparative Example 17-1
The reaction and analysis were carrled out similarly to the Example
31-1 employing the reaction conditions described in the Table 10. The
30 obtained results are shown in the Table 10.

Comparative Example 17-2
The reaction and analysis were carried out similarly to the Example
31-1 except that a condenser was not installed and the pressure of the gas
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Example 31-3
The reaction and analysis were carried out similarly to the Example
10 31-2 with the reaction facilities treated similarly to the Example 25 to form

21 nm of an iron oxide and chromium oxide layer. The obtained results are
shown in the Table 10.
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CLAIMS

1. A method for producing a polycarbonate which comprises a) supplying an
aromatic dihydroxy compound powder and a carbonic acid diester into a raw material
melting vessel through a transportation piping positioned directly before said raw material
melting vessel wherein 90 volume % or more of atmospheric gas in the transportation
piping is a non-oxidizing gas and wherein a linear velocity thereof is 0.5 cm/min. or higher;
b) mixing and melting said aromatic dihydroxy compound powder and carbonic acid
diester; ¢) followed by initiating a melt polymerization reaction in the presence or absence
of a catalyst, wherein pressure of a gas phase of the raw material melting vessel is kept at 0

MPa to 0.05 MPa as gauge pressure.

2. A method for producing a polycarbonate as described in claim 1, wherein a

vent piping of the raw material melting vessel is connected to a scrubber.

3. A method for producing a polycarbonate as described in claim 1 or 2,
wherein a vent piping of the raw material melting vessel is connected to a condenser kept at

a temperature of 70°C or higher.

4, A method for producing a polycarbonate as described in claim 1, wherein

the carbonic acid diester is diphenyl carbonate.

5. A method for producing an aromatic polycarbonate as described in claim 1,
wherein the melt polymerization reaction is conducted in the presence of a catalyst comprising
an alkali metal compound and/or an alkali earth metal compound, and a nitrogen-containing
basic compound, wherein the carbonic acid diester comprises not more than 5 ppm based on the
nitrogen atom of a nitrogen-containing compound, not more than 0.5 ppm of each metal
contained therein and not more than 10 ppm of a salicylic acid derivative, and wherein the
reaction mixture during or after the reaction has a viscosity-average molecular weight, and
wherein a concentration of the nitrogen-containing basic compound in the reaction mixture is
kept in a range of not less than 0.1 ppm and not more than 10 ppm during a period in which the
viscosity-average molecular weight of the reaction mixture is between 500 and 3,000, and not
less than 0.01 ppm and not more than 1 ppm during a period in which the viscosity-average

molecular weight of the reaction mixture is between 3,000 and 10,000.



