25 May 2004 1 DESCRI PTI ON AROVATI C POLYCARBONATE, PRODUCTI ON METHOD AND
- MOLDED PRODUCTS THEREOF 5 Field of the Invention The present invention
relates to an aromatic pol ycarbonate which has a snall cont &tMay 2004
specific nmetal elenent and high durabiliay and stability particularly when
10 it is used at a high tenperature and a~hi gh hunidity for a long tine,
producti on net hod and nol ded productﬁ 5EF&§9& Description of the Prior
Art Aromatic pol ycarbonates are exce F engineering plastics which are
excellent in color, transparency and 15 mechanical strength. Since they
have recently been used for variou urposes and under w der environnental
condi tions, hlﬁﬁoﬁﬁTaﬁlPPP§CQR§Q§ﬁi%4|R%PQHQ¢¥%%JM$§HOBfANHeMOLDED
polycarbonates to retain the above é?%] ﬁ%% properties even when
they are used under high- tenperature an umdity conditions for a
long tinme3 It is reported that conventional aronatic pol ycar bonat es have
probl ems wit d st bility because they experience a reduction
~in nolecul ar *wet =tert-oration in color and transparency when they
are used 25 under ﬁ‘r&hﬁ&mﬁ{@tiﬁ@eﬁﬂﬂoﬂ'Eglaﬂ%d‘tBYaﬁo'&@oHa@l% for a |ong
time. A reduction in nolecular weight |Iowers the nechanical strength of a
pol ymer and dsadaghanate iwhich das anemaﬁnspatemtyoﬂearmu@teaté'ga]trom
t he advantag t onpt L C ! rbon tes.. 3 nce il i r ehended
that deterior ae?%#génﬁ‘gﬁ%gﬁ ‘h‘éﬁgg' Xu@% %éatﬁ:g?:gy U %‘af % es
cont ai negoi n it s peledTRit, achEeti AdnpdiRitalrs AP UNds dihauaiidiey deddnite
chem cal structures of chenical species existent-in the polyner are

“unknown, st udif®g Hi@einRpduceion nathadt And Molhed Povdurtsofthangdsi ng

ra“’”ater'a'iéEEiﬂﬂf%dﬁ%éﬁf%h%?f&%ﬂf;%#ieCt of "reduci ng the contents of
metal s for heat resrstan Stabi TTTy. —JP-A 5-148355 (the term"JP-A" as

used herein neans @momatic polycarbonates are excellent engineering

plastics which are excellent in color, transparency and

15 mechanical strength. Since they have recently been used for
various purposes and under wider environmental conditions,
high durability and stability are reQuired of the
polycarbonates to retain the above characteristic properties
even when they are used under high-temperature and high-

20 humidity conditions for a long time.

It is reported that conventional aromatic
polycarbonates have problems with durability and stability
because they experience a reduction in molecular weight and
detarioration in color and transparency when they are used

25  under high-temperature and high-humidity conditions for a
long time. A reduction in molecular weight lowers the
mechanical strength of a polymer and deterioration in color
and transparency detracts greatly from the adﬁantages of the
aromatic polycarbonates.

30 Since it is apprehended that deterioration by moist
heat is caused by trace amounts of impurities contained in
the polymer, especially metal compounds though the definite
chemical structures of chemical species existent in the

polymer are unknown, studies are being made on the method



"unexam ned published Japanese patent application”) discloses an aromatic
pol ycarbonate having an iron content of 5 ppmor |less and a sg@qi um cont ent
of 1 ppmor |less and JP-A 6-32885 discloses a pol ycar bonat e A 311%)0% t ot al
- content of iron, chrom um and nol ybdenum of 10 ppmor less and a total 10
content of nickel and copper of 50 ppm or?less. JP-A 2-175722 teaches that

a -pol ycar bonate havi an _ inmroved. color tone is obtai ned_by reducing the
total cont en'?jtf SPrﬁfA’%&%fﬂ é"%hef%]rail ?’Ih(i\ {}b?lt %fYTB‘Frs"E‘)HTiu PoRSTERE iron
ions in raw ot eeidcingl ThtP-AriferlH6SH He 651 956r andRthpds9kraneduci ng an

~aromatic polycarhbonate by reducing inpurities contained in bisphenol A as
~a raw nat eri &tabdddif¥as iron to 10 ppb by weight and chronan-based

inmpurities to 40 pp_ky=wei thod,. sQne_results. are achi eved
by i nprovi ng col or B?o%e?mgggﬁégtd%%%rﬁ@t ébi ?‘Ft%/s % Gt My 28 #Bne of
the aboves cadenexiad neahtparilsi sifedrel pSne sk SehbeeE appexaapliearin which the
optimal conditions are realized are_still high in the order of ppm and

- unsati sf act opﬂ'sctI(?_sree"'t & AERBAEA L PPENCAEBOTAT & PaNIP& @RcTaRICRBERAN cal
25 strength gl 8nppRORRt iesﬁohﬁﬁaﬁbﬁaaiﬁmf 8bnZeh@Ng st igﬁpm%?;}egssgﬁﬁr €

noi st - heat condition disclosed by the present 1 nventi Speci‘es to
be reduced adPi-ApurB2des dirscllagud adpolycarhbnate hawingnd toda toABanti on

metal s.. Requi_red_30 dyrabilit nd stahility cannot be achi eved under
devere condPE BRARs ORI Rediie WyPARBUEA 1A SDBeR fess A & Botal
Further,i0t besteaen Jevadied (4N dSPEaF CHES5 6 OPsiHCEed1 DYt he present
I nventors that the stability of a polynmer is not achieved sinply by

reduci ng the anmountv&-éf 2rdFa72e teaghepnfhadoa polyndrbhaatehbavéhgt aonship

bet ween t he f | £ ] | i contained in the raw materijals
and an esterie %ﬁgﬁgecg%gggoy% Sgsc’]\a/\ngél néaé t}yhléeg’legEPu#}h? t ﬁa‘&?@%?%i cs
of a pol ycar bdirlayérobiyeablle etitoiripertieniconaeind 6 fbdeimtiomavwaa pesn made

to reduce thg nunher of termn nal_ phenolic hydroxyl groups in the nolecule
of a pol ycar b8R&t éPaf@*hdB48F @ 4%han that is nade. Problens to be sol ved

by, . of ihie Invent gpoal 4113137 3P Hc1sdd U MASH dHVEPE4R814Q REOVI de

an aromatic polycarbonate by reducing impurities contained in
bisphenol A as a rawmaterial, such as iron to 10 ppb by weight
and chroman-based impurities to 40 ppm by weight. In the
7 method, some results are achieved by improving color tone,
20 heat resistant stability and gel.

In any one of the above cases, the contents of metals
disclosed in examples in which the optimal conditions are
realized are sti-ll high in the order of ppm and unsatisfactory
to réfain the excellent color, trans'parency and .m'echa_nical

25 st.rength of an aromatic polycarbonate for a long time under
a severe moist. heat condition diéclosed by the present
: invenfion. |

Metal species to be reduced as impurities are limited

to sodium, iron and some transition metals. Required
30 durability and stability cannot be achieved under severe
conditions simply by reducing the contents of these metals.

Further, it has been revealed from researches conducted
by the present inventors that the stability of a polymer is

not achieved simply by reducing the amounts of impurities



aromati ¢ pol ycarbonate which has excellent durability and stability and
can retain its excellent color, transparency and nechanical strength for a
long time under a moist heat condition which cannot be conceiaMay 7804 he
~prior art. It is another object of the gresent i nvention to provide an

I ndustrially advant ageous rret hod of produci ng t he above aromatic _

pol ycar bona of RLesent, J nv ] stl | | anot her ect .of the
present mv%ﬁ |ol}1£{]et prow mnsﬁblr%}da edh ¢ PEPUBtaRp 8, SP fe&tifon

nol ded pr otlusihr Dfy ideer talieiea an aired rﬁwnﬁ&t@ﬁi@w&hﬁ M elshePERERARKge

i nvention. O her objects and advantages of the Plresent I nvention wll

becone appa‘F%T'ﬁ‘lY?Bn‘?? heetd| #dwkhg BEsREFpFRONCharpgherEpEderyofadcor di ng
to the presgaiy é@f@@ﬁé@@motl%%uq@e{fe ﬁ%%%&%@?ﬁé@%%ﬁ%@téﬁg gresent

i nvention are attai ned by an aromatic pol ycar nprises a main
recurring been magler §oene@dcdthehpufbkelroef neeriwimmll ahehplichi®edry(R2) m

(1) wherein e ach.i ndependent | v al kyl roup having "I to 20
car bon ator%ro‘éq?%ol)(r?%groﬁlﬁiﬁ‘g{?lﬂ'ﬁg % @O%nﬁf%ﬁq(ﬂb%t%tag‘r‘?s not, ReES| K8 gr oup
havi ng 6 t oti2d: chs heddat ons, aryl group having 6 to 20 carbon atons,

cycl oal koxy_ ;25 Ivay 2004 4 haV| ng 6 to 20 carbon atons or aryI oxy

group havi ng~8? 20LL - BE AR OHD @LbheR i ndependently an
integer of O t014|2 ang; )g,g @t%f}gh@ L group,
al kyl ene group havi r}g 1nto car bon a?PQQem? J'alne gr OQLBQEéVI% 2to

20 car bon almmati:qcnwmmmaw owipi ¢iaVirag) @ccetble&ﬁ)t cdrbmini Bt byrsand
cycl oal kyl i dte e oI up VI ng.6,tq. 20, carbo aryl ene roup having 6

to 20 carbdn a om; IcRa é:r?é:aérnyllgﬁeeﬁf’ﬁé;ii gf}? FEEYDO
car bon at ormnd nﬁaftd’xdrﬁtdﬁ]ﬂiisltz@fr@:lﬂﬁ fansi 1bn@gteﬁ&eﬂﬁaa£| 'l :ﬁ)&i@fyﬂx@dﬁ' groups

(A and phenollc drol#/F groups (B) , the (?/‘% (B) nolar ratio being
95/5 to 40/FPIPIRICH annok ke Pareett sjf%tb ll“?terl?ﬁ @ry. o5 or | ess,

a sodi um netal ell@TeEataAMe L PEcL QR m@pr@rsehecsfnmfo&% vBie €ach of

first elenents, Ni, Pb, G, M and Fe of 70 ppb or Iess, erein the

rel ati onshigh industrially advantageous method of produc1ng the above
aromatic polycarbenate of the present invention.

It is still another object of the present invention to
provide a molded product, for example, injection molded
product of the above aromatic polycarbonate of the present
inventicn.

Other objects and advantages of the present invention
will become apparent from the following description.

Means for solving the Problems

Firstly, according to the present invention, the above
objects and advantages_ of the present invention are attained
by an gromatiq 'polycarbonate which comprises a main reéurring

unit represented by the following formula (1}:

-—0—(: :)——X——(: ‘>—O—ﬁ.—-— (1)
0]
(Rl}n (Rz)m

wherein Ry and R, are each independently ' alkyl -
group having 1 to 20 carbon atoms, alkoxy group havihg 1 to
20 carbon atoms, cycloalkyl group having 6 to 20 carbon atoms,

aryl group having 6 to 20 carbon atoms, cycloalkoxy group.



bet ween the concentration (H) (eq./ton-polycarbonate) of phenolic term nal
hydr oxyl groups and the total content (first elenents) (ppb).of the first
el ements i's represented by (H) < Y-first elenents. Secondl y,25aM€¥)?Q941g to
- the present invention, the above object,s and advantages of the present

I nvention are attained by nolded products of the aromatic pol ycarbonate of

the presenhatiugnsi €8. 20 HdrHoh att%saQQVSr?@bﬁﬁtér@ﬂg VALY 308% ber the
present invention are attained by a nethod tor producing a 'polycarbonate
whi ch conpr P8EBOBoRVEBRdRSARG WALe Banl dndfinepdestl o amp dategamd of _
car boni c acj i gsters LN, n of containi.ng_a)_ at | east
one basic cg?rtp%uﬁ'dtaige e%%}gsﬂﬁ-%%%t ﬁgngroﬁ‘gy@%‘ﬁ‘gg |'n§a51&)°§Y1 grOLp'

ni trogen- coalkybeng gbasp hasdmyo Untb @udcarpbasphenisls aQkytiaidung gkaspC
conpound iﬁ?an angu f 10 %o 1,000 u chem cal equivalents based on 1.

nt
mol of the BP6HBEI ¢ GPhylr GRYPEBNBLARE - af¥cLBR LAY 1PRESPTEHR DBVARY $004 5

‘conpound setgchgdchtnBht HeoEOUByE2BaNRY 1Rt FRoBbKRKL 1Bt 8! roCoPOUNd
and an alkali earth metal conpound in an amount "of "0.05 t0 5 chem cal
~ equi val ent sChEBed dhoms porrvlendcdrne@prehaingithyidr @0y ceshpounttomsherei n t he

aromatic di o _ he_c ' 1 d. .diester having 1) a
sodi um net a Xe 'géréﬁt Qgg%igg%t gggygﬁﬁ(pap%f&géjhﬁggglgaﬁn&oz?éé:aé': rﬁ%ﬁfg?)‘?"each of
first el encand themiGral gibuphi camnst Pbindg e4Gepphadny 65 argnetisgdoupsd 3)

t he anmount gg tn:he) gasi .CQ (%_Jnd based on 1 nol OLAthe aromati ¢ di hydr oxy
conpound i s‘RbENHPRERRLAC CeEk greupgol Bhs ddreof d AEB) diodiar watgRt Fe*
(ppb) of FepeoRgaigyesl tonsd o Aa@iiih E cHi kNS BaxY1 t $QHRWIE 28,581 §opt ai ned
in the carbonic acid dies ter, and 4) -the aronmatic pol ycarbonate conpri ses

a mai n recuPfihg® iar Leggredenediupyme hel folensithgondentl £ 190 BpE 11 0
(RN (R2) ypheled il 2300 Ben Bl & Qtth 16RIERRDYAIT dne il &Y hs0 B BaVING 1
a to Cyc

to 20 carbon atons, oxy group havi ng car bon "at onw, 6al kyl
group havi %Gaﬂcpﬁ?eoo_(faplaoﬂ?ﬂt QPBle&{),yl HLURDAY] NBhe Gréfat%.%ncs%&gon at oms,
.cycl oal koxy group having 6"1o 20 carbon

between the concentration (H) (eq./ ton-polycarbonate) of

phenolic terminal hydroxyl groups and the total content

(2 first elements) {(prb) of the first elements is represented

by (H) = 2first elements.

Secondly, according to the present invention, the above
objects and advantades of the present invention are attained
by molded products of the aromatic polycarbonate of the
present invention.

Thirdly, the above objects and advantages for the
present invention are attained by a method for producing a
'polycarbonate which comprises polycondensing an aromatic
dihydroxy compound and a carbonic acid diester in the_ presence
of a catalyst containing a) gt least one basic compound
selected from the group consisting of a nitrogen-containing
basic‘compound and a phosphorus-containing basic compound
in an amount of 10 to 1,000 p chemical equivalents based on

1. mol of the aromatic dihydroxy compound and b) at least one



atons or aryloxy group having 6 to 20 carbon atons, mand n are each

I ndependently an integer of 0 to 4, and X is a single bond, o§%gen aton]
car bonyl group, al kylene group having 1 to 20 carbon atons,

- group having 2 to 20 carbon atons, cycloal kyl ene group haV|ng 6 to 20
carbon atons, cycloal kylidene group fhaving 6 to 20 carbon atons, aryl ene
group having 6 to 20 carbon atons or al kyl ene aryl ene-al kyl ene group
having 6 to 20 carbon atons, and term nals groups consisting essentially

of aryl oxy ¢PeR@and é‘A)leszmdmeqmthe dualimosyhsjsbipg ofBin allke 1(iApetd8) nol ar
ratio bei . has nelt viscosi stability of 0.5 % or
| ess. 25 Nango%%‘%% Ql[ ﬁﬂ‘ﬁ h%aﬁelés‘%ﬁalr rﬁ?é‘fﬁqtlﬁﬁi &1“36“p?189118§s°ﬁse of
the aromatd oos)mbyscardnmmicﬁaﬁeqa[&vagénabqy@s@@ o8 I AYW1eH ehkddrdteidhe

producti on a_nol ded product. The rr Enbodinentjqj the Invention The
present i n\fgﬁ"}W%‘FPWI‘Fm%O%cr"ﬂ%%fh detail hereinafter. The aromatic

pol ycar bonat e of ttt{};eag(,ﬁé%gp: a (1@91%&%% engéf‘béﬁf;:]agén uni t

represented by the follow ng orrm erein are
each i ndepehRatiary Wmekyll} gr egplnwmagalleleméﬂtcadsﬂimmat@fnssz PpheOXy

group havi d b n ycIo | k up having 6 to 20 carbon
at ons, arqu-'gcg%lof% aV| % C?B ﬁﬁtcg bBAat S ’gﬁ 85 FrougFhavi ng 6

to 20 carhan a0FmaObnab¥! 200r tons, mand n
are each i ndepenldentdl ybaélillﬁ?()e%%%oi?l%@g %%e uE%d anﬁ g? §I% BERE,
oxygen at orfif Ehpdmsdc gooppund| basehengt owi oﬂa:\hmgraamhelaﬂiﬂaj’r t ons,

al kyl i dene g capbon at ql cycl oal kyl ene grou aving 6
to 20 carbon n%%nrg?\‘{cyc?oé‘ﬁaﬁ %8€He£€r’f)dﬁ'eh @ Ras e onathentatahs,
aryl ene gr ol drey iFeg QPbD)ZGfC%b@@n@aﬁﬁr@aOin %Mlmaﬂa'ﬁ}%{ﬂ&’}e“e

SI'S

group having 6 to 20 carbon atons, and term nals groups con I 'ng

essenti al | yospownyl@@y Ry owptafppdainl deenalrioniydaeiyl dgeseds, (RBna the

A'l (B I ' t 40/60 d h | t t

(ot (B 09 e JAbhD01G, 820801008 UG AIL (P52 BL L S50 Sk
represented by the following formula (1):

x—&@—o -c— (1)-
0

(Ry), (R, ),
wherein R; and R, are each independently alkyl group having 1
to 20 carbon atoms, alkoxy group having 1 to 20 carbon atoms,
Cycloalkyl group having 6 to 20 carbon atoms, aryl group having
6 to 20 carbon atoms, cycloalkoxy group having 6 to 20 carbon
étoms or aryloxy group having 6 to 20 carbon atoms, m and n are
each i_ndependently an integer of 0 to 4, and X is a single bond,
Ooxygen atom, carbonyl group, alkylene group having 1 to 20 carbon
atoms, alkylidene group having 2 to 20 carbon atoms,
cycloalkylene group having 6 to 20 carbon atoms, cycloalkylidene
group having 6 to 20 carbon atoms, arylene group having 6 to
20 carbon atoms or alkylene -~arylene-alkylene group having 6 to
20 carbon atoms,
and terminals groups con31st1ng essentlally of aryloxy groups
(A) and pnenollc hydroxyl groups (B), the (A)/{B) molar ratio

being 95/5 to 40/60, and has a melt viscosity stablllty of 0.5 %
or less.



According to the present invention, there is provided an aronatic

pol ycar bonat e whi ch has excellent durability, stability and tﬁnsg&g ency
when it is used under a severe noist heat condition which ca ay,g004
~conceived in the prior 25 May 2004 6 art for a long tine by classifying
specific elenents contained in the agzmatic pol ycarbonate into some groups
according to the sizes of their influences and limting the contents of
these groups toFepethlyc tial peesent| £AGen®idd) 4130 pre¢eALsi WEU# Qe trace
el enent s “Qigzh‘a e ﬂﬁ%ﬂt ained _as. inpurities in the aromatic pol ycarbonate
and raw natort ars RHSFBSPORRES (fetSrhest aPRrE 28dR R mRteREalf Spowi ng
first to fohe tdrahoisneEoatndldéd ghamzes of their influences upon the
durability, color tone and 10 transparency of the obtained aromatic

pol ycarbonate. El enents of each group are as follows. first elenments: N,
Pb, Cr, M They Brefe brdgdamants ofgthezdnvemtilan Si and Al third
elenent: Ti 15 f t I nt:s. ; . nd Br _The aromtic ,

pol ycar bonat e of Qpﬁebgr%gggﬁt E?‘X&Eﬁ%ygnéﬁ%? b% §8' Fﬁﬁgﬁ& dft &&fddt cont ent
of 100 ppbberedimedtead a content of each of the first elements of 70 ppb
or less in orderThg aﬁgpni ve eXﬁeI I egt durability and stability when it is
used 20 under severe hirGh-tEnBErEEAFB°EAGehPENtREPERSEREoA@VIENGden for a
long time. chmpadisieay &hi ina1eX Felde it ndUidli ideyratdntledPidy he the

aromatic p%I )_/Lﬁ_g)r honate has a sodium netal elenment content ™ of preferably 70
ppb or | es&PHiBFENGr Er&raday (3d :ppb or | ess 25 and a content of each of the
first elenments of preferably 40 b or less, nore preferably 20 ppb or

| ess, particularly—e -‘ -¥ - ©o+—lcess. The term nal groups of the
aromati c pol ycarbonate offi” the prggent inWention conéitdt essentially of
aryl oxy groups 30 (A) an®,phenol i{®,hydr oxyl groups (B) and the (A)/(B)
nolar ratio is 95/5 to 40/60, preferably 90/10 to 50/50, .nore preferably
85/ 15 to 66hd0eipaR;tandlRgrdse paeheimddperdddOl§ an I3 grldug HavRRGSENt

i nventi on, 149 ggtc%irr% an_aromati c 25 May 2004

AN 13

on atoms, alkoxy group having 1 to 20 carbon atoms .
cycloalkyl group having 6 to 20 carbon atoms, aryl group
hqving 6 to 20 carbon atoms, cycloalkoxy group having 6 to
20 carbon atoms or aryloxy group having 6 toc 20 carbon atoms,
m and n are each independently an integer of 0 to 4, and X
is a single bond, oxygen atom, carbonyl group, alkylene group
having 1 to 20 carbon atoms, alkylidene group having 2 to
20 carbon atoms), cycloalkylene group having 6 to 20 carbon
atoms, cycloaikylidene group having 6 to 20 carbon atoms,
'érylene group having 6 to 20 carbon atoms or alkylene-
aﬁylene—alkylene group having 6 to 20 carbon atoms,
and terminals_groups consisting essentially of aryioxy
groups(A)andphenolichydroxylgroups(B);the(A)/(B)molar
ratio being 95/5 to 40/60, and has a melt viscosity stability
of 0.5 % or less.

According to the present invention, there is provided
an:arpmatic polycarbonate which has excellent durability,
stability and transparency when it is used under a severe

moist heat condition which cannot be conceived in the prior



7 pol ycarbonate having nore excellent durability and stability, the
following relationship is preferably established between the anount (H)
(eq/ ton -polycarbonate) of the phenolic ternminal hydroxyl &Pdgy ¥ the
- total (first elements (ppb)) of 5 contents of the first elements (N, Pb,
Cr, Miand Fe). (H) S >first elenents Fufther, to obtain an aromatic

pol ycar bonat LN ch,.more excel l.ent. durability and stability, the
above rel at ?%Jr%glglél)f)%] gg%?&l&ea%fﬁﬁ%sgy&@ §pﬁ?f‘FF‘Fs‘?l%1‘%‘h’é%F§P.tai'@ed
Further, to ahighe aRomaem®!b61pehy6arReBA RLHNINE gl dcJBUE X G | ent
durability and stability, the content of each of the second elenents iIs

preferably 26B5p5ikes Fs thedpe infltencest anife Limirtdna dientcoind eprtef @fabl y

1 b or |ess, e C f the fourth elenments is
or ef or abl y %@eﬁ%rﬁt‘{)hfpf gésgs.%‘g{#‘gcg%?‘t‘%gs?’éb??ﬁy (which will be

defined %ereinaftan) thfe theswlt empalyiet, ofrabe alemBhts whiehyaakbonate
of the present inventjonis 0.5 %or less. Wien this value is larger than

0.5 % the hy@HA/IeE @t IR HRS 2tn okhe nRTamBaFi BopBrachepaist @nds
promoted. TO 8RSt AGldAl HEkOby Shoe rephsbaplof! 3Rt bYaikie A Ypshoul &

be set to 0.5 %or less . To this end, 1t s preferred

vi scosity : sttadillowdeyg WHimst wid If ower the grodpad aweycaidiafg ao hellsd Zess w¥ed
especially af Ele[rjﬁpal rization to stabilize the nmelt_ 25 viscosity of the
aromatic pol y&&o YNGR PR He ARERRLLORY - TRRLIRE Eopps@ds ty

stabilityois tevalsprizthdy dfhebsobtd £n¥@l 4okt 2cCPBIYR A MRIE Vi SCOSi ty

nmeasured at a shear rate of 1 rad/sec and 300C under a nitrogen stream
for 30 minutes andEdepeadse@faeach anapr rare perfolhave, 30 The aromatic

pol ycar bonat g4Qf 'ée.'l.e‘i’n{et?ﬁ%lt 'iﬂveﬂgi ocg% {ﬁ%gﬁ’ﬁ;?duced by any

conventi onal 'y known et hod such "as’ Pzation or interfacial

pol yneri zat i secontd iedemarafer ahl y s pdegedrvy sl &ngohkycondensi ng an
aromati ¢ di hydraoxy .conpound and a carbonic acid diester fromthe 25 My
2004 8 vi emﬁéﬁ%e&@ s Bdhel udi ng process and raw material s and because

a pol ynefs zatei,@ht30li@Me ntUch @S ¢hl@ri@pat gdy fydrocarbon does not need to
be used and an injurious conpound  such as phosgene does not need to be

used as a carboni cTheiakomatic polycarbonate of the present invention has
a sodium metal element content of 100 ppb or less an.d a content
of each of the first elements of 70 ppb or less in order to
achieve excellent durability and stability when it is used
20 under severe high-temperature and high-humidity conditions
for a long time.

To achieve more excellent durability and stability, the
aromatic polycarbonate has a sodium metal element content
of preferably 70 ppb or iess, more preferably 20 ppb or less

25 and a content of each of the first elements of preferably
40 ppb or less, more preferably 20 ppb or less, particularly'
prefefably 10 ppb or less.

The terminal'groups of the aromatic polycarbonate of -
the present inveﬁtion coﬁsist essentially of aryloxy groups.

30 (2) and phenolic hydroxyl groups (B) and the (A)/(B) molar
ratio is 95/5 to 40/60, preferably 90/10 to 50/50, more
preferably 85/15 to 60/40, particularly preferably 80/20 to
70/30. |

In the present invention, to obtain an aromatic



ester formng conpound.. The nelting nethod is carried out by stirring an
aromati ¢ di hydroxy conpound . (nay be abbrevi ated as BPA group herei nafter)
and a carbonic acid diester (may be abbreviated as DPC gr ougoHdae?Gdf t er)
- whil e heating under normal pressure 10 and/or vacuum nitrogen atnosphere in
the presence of an ester exchange catalyst to distill of f the fornmed

al cohol or phenol derived fromthe carbonic acid diester. The reaction

t enper at ur e philghacbangte heociorginoage excelld.eng durgb phi 1y and s tdra 1idse, of

t he product %r'é &e al | 123 tqo 350 Cto renpve 15 the al cohol or phenol
formed by a FBRATOIPWIIEFEIabIpReRsD 15 PXasesaby sBtabhished aimacn

‘pol ycar bonat gnBawioHh 3 !?Wéh/tbﬁtﬁlbl?ﬁﬁkﬁﬁhaﬁa}idﬁilft:'xlilé bhEfo1 TR A& Lr abl y

- 250 to 270C. In the latter Stage o e reaction, e systemis
depr essuri zelly@uokgdi birbape ankde tHiesttioltadt i(Qfinfst efenidietd ofpps!) ) 28cal cohol

or phenol. The_inside pressure _of the system.j.n e latt stage of the
reaction s gr&é‘%gﬁggl 991§§93fl5§s(tl eﬁﬁ’ﬂ&%‘&somlesgi" e 3{'{9 78! 66. 7 Pa
(0.5 nmmHg) o(nhesS.SdirdhedReers invention, there is provided a nethod
of producing an ardomatic pol ycarbonate by nelting an aromatic 25 di hydroxy

“conpound (BPA gr oupyTrBRET a teaietinanerengitdairely¢arpnptahavipgmanth ng
and pol ycon LN ' # C of t st..containing a) at
| east one b:@?gécgﬁ%gg%h?n%}%a%%ﬁg%& %\W_iatset bé‘?‘%Atﬁléar tbr?e‘ﬁ‘% er) selected

fromthe grouplae2BasRlipngsOpras8rhb2ge(HFOS ¥.H &I (FesirgCRalerdtHNd a 30
: p_hosphortbs-cc)nt ainj ng basi c cOnBour_ld In an ampunt of "10 to 1,000 }i
chem call%qui val enf4ThaeEd BA ePEBARANBPROBALES RR4YCBYDRRatesdavimg

conpound ( mifﬁﬁtﬁggrﬁf@%&ée@ieﬁ%ﬁfﬁﬁigﬁgﬁe&na ﬁi(:%ﬁiggrgﬁg h{ﬁé) @cﬁg:':eenq{ oup

consisting of an alkali netal conpound an al ka nmetal” conpound

i n-an anpunt o§feacld D thessehpndoglieBen s pig lpereficalabdyu20appb tar Nasad, on 1
nol of BPA as, the aronati ol.ycar bqnat e .production t hod of the present
i nventi on. lﬁet%%&%??ggcyflgtﬂi”b# gg‘f?merﬁﬁ@ﬁrﬁlf ?rﬁgﬁYd'rBBB andesse

group havi ngana tiee Rindtlertl 0FCB8ACE WY AHe €bupibf 818MENLSE PR PedAnS, NDre
preferably 35 ppb or less, particularly preferably 6 ppb orf less and a

cont ent ehcPPB| BFeheSE: the first el ement group-of preferably 40 ppb or
o D el oL Iy BEeRRDr o LERT 08 UL T BhChEbh PP O
: ' hereinafter) of the molten polymer of the aromatic
polycarbonate of the present invention is 0.5 % or less. ﬁhen
i:his value is larger than 0.5 %, the hydrolysis deterioration
‘20 of the aromatic poljcarbor_late is promoted. To ensure actual
hydrolysis resistant Stability, the value should i)e set to
0.5%orless. To this.end, itispreferredthatameltviscosity
:stab:l.lizer which willrb'e described hereinafter should be used
espécially after polymerization to stabilize the melt
25 viscosity of the aromatic polycarbonate of the present
invention. Thé melt Viscpsity stability is evaluated by the
absolute value of a change in melt viscosity measured at a
shear rate of 1 rad/sec and 300°C under a nitrogen stream
for 30 minutes and‘ expressed as a change rate per minute.
30 " The aromai:ic polycarbonate of the present invention
maybe produced by any conventionally known met_hod such as
melt polymerization or interfacial polymerization. It is
‘preferably produced by melt polycondensing an aromatic

dihydroxy compo_und and a carbonic acid diester f£rom the



10 BPA group) of NCBA nust be not nore than (20 x Fe* + 200) based on Fe*
(total content of Fe in DPC group and BPA group ppb) . The content of each
of the second el ements in DPC group and BPA group is prefer@3Mandbb or
| ess. 15 The content of each of the third elenment in DPC group and BPA
group is preferably 1 ppb or less and thg content of each of the fourth
el enents-in DPC group and BPA group is preferably 1 ppm According to the

_present invepieRpointsaso @ €s AQNUMGRS PRI hANANBa® Xkt L LDA1 JULAPT 1 i ty
can be obtai ned by usi ng t he above BPA group and DPC group whose contents

of specific BPEABRRsaaPelypeciriation sedvent sswrhay ahlowimateds and an

NCBA cat al ysi{ .} I £ 1 i t Qf .1ton. The contents of

netals in co%ggﬁ??gﬁgﬁﬁyéé% Eﬁ%ﬁeé@ﬁg&? e (aélrasgg(rr!ea 3 %n?'ﬁJéiBPﬁecFonlﬁo'ﬂb

wher eas the soohens phadgerss doed notaneadt €6 e T ekt 4 ashPyoh e fEasent

inventiogs_are each in the order of 0 to 80 ppb, specific netal elenents .
o

cont ai ne® i n®FheT SRFMARGr FOMBONNE -c| assified into some groups according
to the sizes of thehs melfs : e
- oSt 1t SR o0l SRR, |

specific elenents is limted to a specl
speci fi ¢ nondihydroziregempound {pagyi biecadbbaed fatrddhears BPANCGHowmt al yst is

d i ‘ | £l tio to th t ' in th terial
thereby - maiiRE=HPaFEEE) RS A CRFBARLE S AAIRRYT FBRYCRE ARRIIRRAhy 25

May 2004 10 i el ife i
y a &Rl beahpdwmdaﬁweﬁﬁhﬁaw Raeddg hm&%pﬁggsxiﬂﬁ%ﬂfe IS

used under a noi st heat condition which cannot be conce n the prior
“art for 10 | ofpd{ pEEragquun aijrogen athegphare ihiheppesence sifsanrmeters |

mpuri ty ot SReninAe Bty BRI Ll off ERRFGR KiboReior= AROHR ! be

abbr evi at ed asrBPédheremnghbechrbéniscdcdd BRAHAUP waedrasctilbdWw materi al
. in the present invention, an aromatic polycarbonate which is nore

excel | ent 10tPAPEERERTRORLCR PhaNgRs ARSAF BN S focthei Peiling poiat aont ent
absor pti on peak HESOL Y proadl NSRRI 100ke 1T ¢ Y e
"conpourdd grbdhp Alcoeodi enfphelok|fnimed Hwra Fedotim4 priafdmsblw 1de
e_b sor p’t hon _pgg kzt%’e é toc; O%I?:Aain an aromatic polycarbonate having a small
‘ total content of impurities, more preferably 250 to 270°C.
In the latter stage of the reaction, the system is
depressurized to facilitate the distillation off of the formed
20 alcohol or phenol. The inside pressure of the system in the
latter stage of the reaction is preferably 133.3 Pa (1 mmHg)
or less, more preferably 66.7 Pa (0.5 mmHQ) or less.
In the present invention, there is provided a method
_ 7 of producing an aromatic polycarbonate by melting an aromatic
25 dihydroxy compound (BPA group) and a carbonic acid diester
(DPCgroup)theatingandpolycondensingthauinthepresence
ef a catalyst containing a) at least one basic compound (may
be abbreviated as NCBA hereinafter) selected from the group
consisting of a nitrogen-containing basic compound and a
- 30 phosphorus-containing basic compound in an amount of 10 to
1,000 p chemical eguivalents based<n1].mol.of BPA group and
‘b)atleastonecompound(maybeabbreviatedasAMChereinafter)
‘selected £from the group consrist:l.ng of an alkali metal compound

and an alkali earth metal compound in an amount of 0.05 to



15 of 2.0 x 10-3 or less, preferably 1.0 x 10"3 or less when it 1is
nmeasured by specific high-speed |iquid chromatography (using a 0.1 %
phosphoric acid aqueous solution as an elute A and acet oni t ©°IMa%u20Qh

. elute B, this measurenment is carried out at a total flowrate of the elute
- Arand the elute B of 20 0.9 nl/mn when tghe elute Alelute Bratio is 1:1
for 5 minutes after the start of measurement with a hi gh-speed quuid

chr omat ogr aph £ eRRki%aNJeduLoh YERt BVAKN 3R 1 WY of BFVRLE thefatofafigand a
_length of 250 nm filled with an adsorbent (lnertosil ODS-3 adsorbent of

GL Sci ence cgolyewbynaﬂ:epareéugslw merdnody ofs the amasentofimeedoign of an
t adecyl h- | h
G ametor of OGRS n@yHbEToR ehb) pERURH St (o Tra Yrdih eafffrﬁpc

. operation isgeaupi hdvmni_:; By Naninemaduelymendt’ Svwteht HF Epﬂﬂ!ra&i
elute B after 5 mnutes fromthe start of neasurenent 30 so that t%e el ute
A the el it e PPBefBnLess 1mpResbrpEptaddy 36t aph o s"{e@ﬁ Franidaekarint

while the to?ﬁéféfﬁﬁ’l&a%epgﬁ ol F.‘é 5 dfa%a!?}ﬁﬁ: %Eda‘ (’\j% Sed e Jor

ultraviolet Tight having a wavel engt i S use re pr ef & abl Yy,
BPA havi ng athetfibrst ehenentagroﬁptdae ﬁﬁeﬁayaﬂl)@%a]pﬂbam e, sk ar eas

f f to b f d tq d B"
her oi baf t or ) PEFROPRHLF of ) 0% b 3o, n Bt Log L ARU TLBE B SERBAYD SRR of

BPA of 5 X | Qebs(Sfe ueud. oweesﬁlouartef(ﬁreﬂémieaiaé@?jéfé%ﬁgﬁgQtrﬁéugqi;the

absorption 5 peak areas of conpounds having a nol ec
309 el utithg BBA group)20fnNEBRemuUSE bRenatsowope dhapedRtaned e'of+ BRO pf 2 x

105 (20 asur by. above s fic _hi gh-speed
aui o chr onerastaiRE ek thekar SurlvaRy eTrein DAR 87368 SREBRY Greuient o
1- napht hol ppb)epresented by the’ follomnng formula (2): OH (2) 15 wherein

R3 and R4 are each |ndependentl nmet hyl, ethyl, n-propyl, isopropyl or
i sopropenyl, of 2 ki ?L(Y%‘tr%}*% o e"l*%%s"fo?hﬁé%?ndrﬁ:'@%ﬁ% \8| DRC [granmar t

O v %) "ShEeReaE0agnsd Batediinty A i, g ganec I (he sbove
the 1-pdsition (sumeumnmbwﬂ edohdodx yhegthiipll elemenapht EE AUy
separately. and BPA group is preferably 1 ppb or leéss and the content
of each of the fourth elements in DPC group and BPA group
is preferably 1 ppm. . 7 ‘
According to the 'present invention, an aromatic
20 polycarbonate having excellent durabrility can be obtained
by using the above BPA group and DPC group whose contents
of specific elements are specific values or less as raw
materials and an NCBA catalyst in a specific ratio to the
content of iron. The contents of metals in conventionally
25 knownrawmaterials are in the order of ppmwhereas the contents
of metals in raw materials specified by the present invention
are each in the order of 0 to 80 ppb, specific metal elements
contained in the rawmaterials are classified into some groups
according to the sizes of their influences, the content of
30 each group of the specific elements is limited to a specific
value or less, the content of a specific non-metal element
is specified, and further an NCBA catalyst is used in a specific

ratio to the content of iron in the raw materials, thereby

making it possible to produce an aromatic polycarbonate having



Further nore preferably, BPA having a content of a paraflavan conpound
represented by the following formula (3): 25 OH (3) 30 wherein R5 to R7 are
each independently an alkyl group having 1 to 4 carbon atons?® ¥8y 8@t Ro

- are each independently an alkyl group having 1 to 4 carbon atons, and p
and gq are each independently an integeryjgf O to 4, 25 May 2004 5 12 of 5
x 10-5 part or |ess by weight based on 1 part by weight of BPA and a

content of aegeelNehtd@aryBilvey!| ePrL5ENi ¢ 416 tilas spRidaidyankar i1l 85 (4) !
- (4) (R 10 wherein RIO to R12 are each independently an al kyl group having

1 to 4 car boli5§forRAeRIB MHE IRheadr sorddttiondubiéfhepenpotinbel ¢gncevedp

"having 1 to capRo a a . each independently an integer
of 0 to 4, o#nSi}xglg-r%B%gr%Fto?%Fzsasa%?%lg %" based on 1 part by weight 15
of BPA is used. Fulth#s soserpribéngblfactBRAatavdimpgict a@digitande ais

ch ‘ d ted by the following formula (5): Re (5 20 W-
S R 5 RS WhBPEPHeRT 5 LRgr SPEcUEir FROVBEAchRr NOHA ShESLYSE IS i ng

1 to 4 carbopnahfANBroR ﬂn%%r%ﬁyaékyfhgr‘eﬂﬁe r@f"iélgle']?ﬁ Q:ed‘%f@fé)!?cg?]t 5 £\l OB,

and a is an integer of O , of 1 x 10-5 part or |ess by wei ased on
1 part by wei ght WheBRAsphenelch{meytbohbbrexiaiedsas BpAdsardiathyert he
t0| l O\M,ng fggrrglsgd( gg:BPo’g éngupRz&ggd-' as(. 63 raw material in the present
' _ invention, an aromatic polycarbonate which is more excellent
10 in color tone can be produced by specifying the total content
' of organic impurities. That is, BPA having a ratio of the
total of the absorption peak areas of a group of compounds
'(to be referi*ed to as "cofnpound group A" hereinafter) elut:l._ng'
for 1‘5.5 to 24 minutes to i:he absorption peak area of BPA
15 of 2.0 x 1073 or 1less, preferably 1.0 x 10™° or less when it
is measure‘d by specific high-speed liquid chromatography
(using a 0.1 % phosphoric acid aqueous solution as an elute
A and acetonitrile as an elute B, this measurement is carried
out at a total flow rate of the elute A and the elute B of
20 0.9 ml/min when the elute A/elute B ratio is 1:1 for 5 minutes
after the start of measurement .with a high-speed liquid
chromatograph' comprising a column having an inner diameter .
of 4.6 mm and a length of 250 mm, filled with an adsorbent
(Inertosil ODS-3 adsorbent of GL Science Co., .Lfd. ) prépared
25 byr bonding 15 % (amount of carbon) of an octadecyi group to
a high-purity spherical silica gel having a pore diameter
of 100 A and maintained at 40°C0.1°C, and then gradient
operation is carried out by continuously increasing the amount
_ of the elute B after 5 minutes from the start of measurement
30 so that the elute A/the elute B becomes 0:1 in 55 minutes
after the start of measurement while the total flow rate is
fixed, to analyze BPA with a detector for ultraviolet light
‘having a wavelength of 254 nm) is used:

More preferably, BPA having a ratio of the total of the



20 -"Rig wherein R19 and R20 are each independently an al kyl group having
1 to 4 carbon atons, R21 and R22 are each independently an auﬁ%w group

having 1 to 4 carbon atons, and b and ¢ are each 25 May 2004 ay 2004

- independently an integer of 0 to 4, of 1 x 10_5 part or |ess by weight
,based on.1 part by weight of BPA is usddi Exanples of the 1-naphthol

represented hy the above 5 formula (2) include

2, 4- di met hy | 2RSORRE Y Pegi AECBRLT 2gEouP Rk IFPIDOURAS (X9 mefianrad

g rsg:orgfowlﬁ hydroxcqj?iyrﬁ{abg:fw){)%Q%I(DL?'{«;‘e d%ﬁe%eg%%%%ghyﬁrpiy%%%}p rz:al ene:

- Exanpl es of mimipss dfé avien amsgopititionepeakeatred b¥ BRR o@beve florhyiso (3)

i ncl ude 2-(4-hydro hen 4-trinmeth Ichrona
(o et hy! DOKY P Sy T ebak 1y 4 FArdOIgF Bheokakal of the absorption

2-(3, 5- dgnet i
2 (3 3 St il om0 o) EREIEELsgns o 207 o

2- (3- net hyl @%Pdﬂmdymény‘lﬁztdim&Mbh?hehbsmpti&uepqﬁ]esanﬁathe
. codi mer derlv t t he bove ormula (4) include. -
4 hydr oS or §E F AU F (B DPEA, Bransss when Tt 5 heatured by

3- et hyl ﬂaélhﬁb@éyw.’a{fic 211%14— éﬁéé@tlmdnﬁw QHEBmatography is used.
3, 5-di net hyl - 4- hydr oxyphenyl ) 4-trimet hyl chroman,

5-di met hyl - 4%@&99@@@@&{4@&@3@ eleombent 08 lxmétphthol

o

4-(

4- (

4- (

4- (3,

4-(3- I I Ex I f th
'chgonenﬁge'agor%poé}:y%éér%%ék)&égg l?:l‘g éof'%gwg'ﬁ%ovg%g%nﬁlqrﬁ(%) I ncl 352 =0 ©
2,2

2, 2-

2, 2-

and.

4-trimethyl chroman-(3)-ene, 2,2-dinethyl-4-ethylchroman-(3)-ene, 30
di net hyl - 4- et hyl chr oman-(Qﬂ-ene 2,2,6-trinmethyl chroman--(3)-ene
di

I met hyl - 6- et hyl chr oman- (I3) -en‘e: 2: 2: 4, 6-tetranet hyl chroman- ( 3) -éne
2,2,4-trimet hylﬁ 7- n-(3)-ene(2)25 May 2004
s _

15 whereinR;andR4areeach independentlymethyl, ethyl, n- propyl

isopropyl or isopropenyl,
of 2 x 10”* part or less by weight, preferably 1 x 107 part
or less by weight based on 1 part by welght of BPA is used.
_ In the above fdrmula (2), R; and R, can‘be bonded to the 2-
20 to 8-position other than the l-position (substituted by a
hydroxyl group)} of a naphthalene ring separately.
Further more preferably, BPA having a content of a

- paraflavan compound represented by the following formula (3):

25 _ OH
Ra)p

R (3)

(Rg Tps R,
30
wherein Rs to R; are each independently an alkyl group having
1l to 4 carbon atoms, Rz and Ry are each independentlly an alkyl
group having 1 to 4 carbon atoms, and p a.nd ¢ are each

in_dependéntly an integer of 0 to 4,



14 Exanpl es of the xanthene representedby the above forrmula (6) include
9, 9--di net hyl xant hene, 2-butyl -9, 9-di net hyi xant hene,

3-net hyl - 9, 9-di et hyi xant hene, 9, 9-di et hyl xant hene, 9- met hy| »&xMaeAe04nd
. 2,6,9,9-tetramet hyl xant hene. Bi sphenol A |Is produced by dehydrating and
condensi ng acetone and excess phenol inighe presence of an acid catal yst
such as a unlforn1aC|d exenplified by hydrochloric acid or a solid acid
exenplified 8§ Brxildh’ edatanye Fess y Wedglt biaseicoal 1Apabtabjede byht he
above produc hod is_easi| red ag a,conmercially avail abl e
product and %gﬁ%$aﬁ%‘? % SRPAERE %5 ogﬂéém?anﬁF?Y?EéYer%%?ﬁ%ﬁﬁ?EﬂdeYthe
above fornuthe £3)1bRih§) fofme@avgmt)i.onal 'y known di hydroxy conpound can
be 15 advantageously used as BPA group in the present invention.
[I'lustrative exanples of the dihydroxy conpound include

2, 2- bi s(4 hydr oxyphenyl ) propangwe(that is, BPA),

bi s(2- hydr oxyphenyl ) met bare Mk 4- hydr oxyphenyl ) net hane,

1, 1- bi's(4- hydr oxyphenyl Rﬁaiibis(4-hydroxypbfnyl)propane,

2, 2-bi s(2- hydroxypheny& 2
2, 2- bi s(4- hydr oxy- 3, 5t hnt (RS ' ) pr opane,
2, 2- bi s(4- hydr oxy- 3, 5--d|bronnp'- A
2, 2-bi s(4-hydroxy- 3- nethylphenyl)proc.ne 25

2,2--bis(4- hydroxyphenyl)protane 3, 3- bi s(4- hydroxyphenyl)pentane

1 1- b| 4- h rox yclohexa e, _bis(4-hydroxyphenyl)sulfide,
bi's( 4- hy r OX ﬁﬁﬁ ) EII @a’éﬁc?atfg?rfyBGﬁE§ Meﬂn@}]‘é’[}bQFPPEth%g‘-%

t | t of
aromatic ri nut@‘zziﬂh:tﬂiﬁﬁataﬁap%q%d %, flrd &¥bn 4R a{%‘%ﬁ#’“ 0

‘these, BPA is particularly preferre rom an econonlca poil I ew.
They nmay be 95@WPahavidngrli focdnisambonoatems warst sraml 1 ldusteadh ve

exanpl es of C carbonate (may be abbrevi ated as
DPC herelnaf%Qr?££§§gﬁgfpzég4kﬁggg% gpﬁhéﬁ§| ‘car bonat e, di net hyl
‘car bonat e, doﬂtmyt Locargenriator: A libguiveli gbar basaeonQutpoft theSfeidifiC i s

preferr an econonlcal poi nt of view. An aromatic polycarbonate which
has Iom/ o % Brls used. :

Further more preferably, BPA having a content of a

chromene compound represented by the following formula (5):

Ris

Ri¢
20 (5)

( Rls ) a
Ri7

_ ‘wherein R;s to Ry; are each independently an alkyl group having
'1 to 4 carbon atoms, Ris is an alkyl group having 1 to 4 carbon
25 atoms, and a is an integer-of 0 to 4,
of 1 x 107° part or less by weight based on 1 part by weight
of BPA and a content of a xanthene represented by the f ollowing

'formula (6):

30 (Rzz)r@Q@—(Rzﬂh - (6)
R Ris :

20
- wherein R, and Ry are each independently an alkyl group having

1 to 4 carbon atoms, Ry and Ry, are each independently an alkyl

group having 1 to 4 carbon atoms, and b and ¢ are each




5 specific nmetal elenments contained as inpurities as described above and
Is excellent in durability, color tone and transparency can be obtai ned by
" purifying BPA and DPC used as raw materials or. by purifyingodews¥Matic
pol ycarbonate . BPA group and DPC group used as raw materials can be 10
purified by a known purification nethod ssgch as distillation, extraction,
recrystallization or a conbination thereof. Besides the above nethods, the
raw nat eri al $ndepenfientiyeher dnltegear id @d oy subli mation at a tenperature
as low as possible fgr a Jong tinme, nore preferably a_conbination 15 of
subl i mation 3§di a?ﬁ;:lmonep%?tt‘ﬁg ]a%ﬁﬁ/é’ypﬁ’ﬁiﬁﬁ’éhﬁaﬁﬁ%%édg‘?rtm weorltht s of
t he above i nggrgbx ekefwalys can be reduced fromthe | evel of ppmto the

| evel of ppb which is 1/1,000 or |less of the above | evel by these nethods.
In addition, the Esamphes of the dbowphdhgdninepnesen ttdd dywiieh @®dvmve

not had tr attention.cgn e reduced .t o redet.erm ped val ues.
~ The arong%icég%ﬁg%ggggﬂa gcggﬁ%bg'%mﬁiﬂ%ﬁ?ﬁ%fiﬂﬂﬁﬁﬁ§§¥&ﬁQﬂﬁP %e water
washi ng or regpeedifkbthilon -bfydaroxnapiithaSddg,j on. As for the water washing

of a polyner, the polymer 25 solution is preferably fully dehydrated after
washi ng.  As 2férdiBaybvariohydroxyaaphdialanea, a silica gel or filtration

wth a fine gggg%mgkh ngLﬁiggakzﬁ fﬂgﬁéﬁ%pitation of a polyner is

~carried out by adding a poor of a polymer such as nmethanol or
acetoni tril e2tbsappopyien -hgidrioxynaphthilenesdn@®nt such as net hyl ene
-chloride or 1-npethyl-2-pyrrolidinone (may he abbreviated as NWP

: hereinaﬂﬁbr).fiﬁﬂpﬁPHSP 5 LoBYAL Y58 1eR84 ng high purity, it 'is
preferred that th I YL I ' 25
Ny 2004 16 Tha ToapLE8 I EnebaBhatuRanie B e et by T g
smal | cont enaboye Fapmnilay (S)edmetleideit is preferred that the raw

material s pugifie any.aone .qf _the ahove methods be used to produce a
pol yner and ?hg4og¥§¥ﬁ§3¥883¥ r%Ug'#u%ﬁ%ﬂégaihéHFQR?QW'anyone of the
above met hods - (Iomebhgilk 4t-he daioxhenyiIgl -y ar hpnat Bnd @ Tshsdidd, contents
of inpurity elenents of the present invention, a high-purity sol vent

havi ng €& r eAely - nfimedhrledhysroxyphenytl) & cheht trime thwkchroman ysed
- for the puriQL?gtggaimethyl—4—hydroxyphenyl)-2,4,4—trimethylchroman
~ and -
2-(3-methyl-4-hydroxyphenyl)}-2,4,4,8-tetramethylchroman.
Examples of the codimer derivative represented by the
20 above formula (4) include
4-(4—hydroxypheny1)~2,2,4-trimethylchroman,

. 4-(3-methyl-4-hydroxyphenyl)-2,2,4-trimethylchroman,
4-(3,5—diméthy1—4~hydroiypheny1)-2,2,4-trimethylchroman,
4-(3,54dimethyl-4;hydroxyphenyl)-2,2,4—trimethylchroﬁan

25 and L

‘4-(Bfmethyl-4-hydroxyphenyl)-2,4,4,8-tetramethylchroman.

Examples of the chromene compound represented by the
above formula (5) includé 2,2,4-trimethylchroman-(3)-ene,
2,2-dimethyl-4~ethylchroman-(3)-ene, |
30 2,2-dimethyl-4-ethylchroman-(3)-ene,
2,2,6—trimethylchroman-(3)-ene,
2,2-dimethyl—6-ethylchroman—(3)-ene,
2,2,4,6-tetramethylchroman-(3)-ene and.

2,2,4-trimethyl-7-butyichroman-(3)-ene.



10 of the raw materials and polynmer. To this end, a solvent for the

el ectronic industry may be used. In the present invention, a specific
catal yst, that is, ‘at |least one catal yst selected froma) at25MasZ0®he
basic conpound (NCBA) selected fromthe group consisting of a 15

ni t rogen- cont ai ni ng basi ¢ conpound and a,, phosphorus-contai ni ng basic
conpound- and b) at | east one conpound (:}A\%/C) sel ected fromthe group
consisting of an ak¥ahpleSBFAHnLLIRONEA: el 4 t m&ﬁi@ound
Is pref erabl¥ used fo? t he ester e%ﬁaﬁgggggfﬁggﬁyﬁ%?lﬂégpﬂﬁ%% t he
aromati ¢ 20{ 9ol yralvdaaled-Aimedhydiandhexanpl es of the catal yst NCBA are
gi ven Dbel ow, _ | gsq0k:Lhe. ni.trogen-contai ni ng basic conpound include.
~amoni um hy\(lj\?o%%gg Iglé.\g/i égjmgﬁhgﬂ.ﬁzﬁng?xgm, or al kylaryl group such as

- tetranet hyl aprmethyl Ry dpodi dehgliedhenene 29 letdidiipil A4 hydr oxi de
(Bu4NOH) ,  benzyl tri met hyl ammoni um hydr oxi de (4- CH2( Me) 3NOH) and

hexadecyP r i AePRYPEARBRERANRY 806X %6, I Ssite taamatihyhxsaithenmvi ng an al kyl ,

aryl or alkylaryl g ' thyl ' acet at e
~tetraethyl amoni um%ﬁ%‘%ﬁ#’g& a"%op%g’ttdﬁla%u% gfa%%g%gng%%? baoﬁ goé}ﬂed‘ss"é}q s; .
benzyl t ri met agétonerindrekersa phanoll Halthe phdsehesaseay 4¢idridpd Bpgpni um
ethoxide; tertiary amnes_such as triethylam ne, dinmethylbenzylam ne and

hexadecy! di nEEFY1 &% hAnLERIH AFEA S¥empl &Y hydpachigpaiq acid or

t et ramet hyl agneoi v§ Kes ahydbi N n i trﬁ%ﬂéﬁ:ﬁ[}”ﬂ N t et raphenyl
bor at e- (Bu4NBPh4) and tetxrgng?%%:!‘;em)gr% tltg?lr apheny orati(LaH?(NE Ph4).
Exanpl ed0of phephénshForbtadoedabyithe bheive mombzinibn inedhodiel o keapigni um
hydr oxi des hayi an al kyl. aryl or__alkyl | . group. such as :

16t r abut yi phaSERERE 8 Ry S ¢ R0 va DIABAR (e ae 195 Smsmaity
hydroxi de (coftR{ie)3Gebbunad haxpdeailes) ST HH B YA RK de;
and basic salts such as tetrabutyl phosphonium 10. borohydride (Bu4PBH4),

t et rabut yl phéRpPrahfsn{ 2&t F@pkEdyl borate (Bu4PBPh4) and

~tetranet hyl phosphogi tes PBPh4) . The above NCBA is
preferably used i?aﬁ‘%ﬁ?gggm¥% kﬁg{@, g&éyﬁég mcéénpo &@I Vet in
‘terns 0ﬂ5bas$@vmmtaggeusly used as BPA group in the present invention. '

Illustratiire examples of the dihydroxy compound include
2,2-bis(4-hydroxyphenyl)propane (that is, BPA),
bis(2-hydroxyphenyl)methane, bis(4-hydroxyphenyl)methane,
1,1-bis(4-hydroxyphenyl)ethane, |

20 1,1-bis(4-hydroxyphenyl)propane,
2,2-bis(2-hydroxyphenyl)propane,
2,2-bis(4-hydroxy-3,5-dimethylphenyl)propane,
2,2-bis(4~hydroxy;3,5-dibromophenyl)propane,
2,2~bis(4-hydroxy-Bemethylphenyl)propane,

25 2,2—bis(44hydroxyphény1)pentane,.
3,3—bis(4¥hydroxjphenyl)pentanél
.1,l-bis(4-hydroxypheny1)cyclohexane,.
bis({4-hydroxyphenyl)sulfide, bis(4-hydroxyphenyl)sulfone
and compounds obtained by substituting an arbmatic ring of

30 these compounds by an alkyl groﬁp or aryl group. Out of these,
BPA is particularly preferred from an economical point of
view. They may bé used alone or in combination of two or more.

Illustrative e:?.am'pleé of the DPC group include diphenyi

carbonate (may be abbreviated as DPC hereinafter),



15 atons or basic phosphorus atons based on 1 nol of BPA group. it is nore
preferably used in an amount of 20 to 500 .}1 chem cal equival ents,
particularly preferably 50 to 500 p chemical equival ents bagédMan2@¥Me sane
standard. It has been discovered that use of NCBA in an anmount 20 of not
nore than (20 x Fe* + 200) u chemical eqisval ents based on the total

wei ght (Fe*, ppb) of iron contained in the DPC group and BPA group raw

material s i sbpa(diphubaylycatbenticee dimeitBgnovai®onateColdiletdfyt he obt ai ned
aromati c pol ycarbonate. The anmpunt is particularly Eref erably not nore than
(20 x 25 Fedanbample)andpdibrivlegarbarates. Anthefgkhere.r PRSoAsfor this

i s not nade £ LE | pLES t he 4L.at er i bet ween iron o
cont ai ned i nﬁ%ﬁén[‘)%% gjsﬁgmBéﬁ Eg\?vﬂﬁ%?g:%ﬁ"a giglﬁzd%ﬁacgkeg{e]t eriorates the col or
tone of the aronatAm aodgatibopalpcarhohbte whiheh, hat Low3eopreids @F to
reduce the cont eg{zi of i&uiity el enents, as_much as gossi ble. Further, in
the presént THVE gmet - PEPIERL SRR ER1ReE 2% ATPRTLLLRG 2R RS anided
contai ned i nabdife " aMAMRECEkabE1BRON in! BAra8H3M thONEARE: Scto&lltalgl&d/ of a

polymer, AMC is used in 25 May 2004 18 conducti on w th NCBA. conpound
cont ai ning akrankpareneyatan cheprhirined prefmuabl ying APAan@MDPCTheseal kal i

nmet al corrpou% A u%ed in an unt 1j5 o x 10"8 to X_1Q-6 chem cal
equi val ent %] Tef e SaPESE?D’ ,Wé{ja)\- YR h A oS, ROLYTETbonagen
group. Use of the BPA ag¥&ip idhd fP@bmrcuptisda raf iraw hat¥hafard ehPerause

it can suppress unfavorabl e phenonena such as a branching reaction which
readi | y1§ccuparytiedpyaa faopgonasht dcasdonderthoh sughms distdildadiiemage

reaction, = t i ' ' i the time 10
of ol ding angetarFRbh R Cr@ery Bt IRza bR o] o oRBRBRTR Undrtany T
cappi ng reacti on dieshids niie @lloycame thiodsr,atheofaw aniod iy TANS ensataled

reaction. Qutside t ﬁ above range, the alkali netal conpound exerts a bad
i nfl uence updrtH aB ¥s?‘&’é*f{)?‘3%&'t§‘&lmaﬁﬂ%noﬁ£ SFPeEAtiRa@ms dow

~ pol ycarbonatgs pes£ebE £3ENRANYhd 4Gl OMmdIY Yoe f¥:08880% Lo dtdldn and
an-aromati c polycarbonate having ~ a high nol eCul ar wei ght smhar& y

obt ai ned5di sefwaitldgasugiy and Ry oxead s dtheAdBoire, puwif ieeninipdre mex hiogddr.oxi de,
bi car bonat e, Caerﬂ%éeéoﬁ¥€% éebfnkﬁéaggbvgi th%it%”Eikh%hts can be
| reduced from the level of ppm to the level of ppb which is
1/1,000 or less of the above level by these methods. In
addition, the‘ contents of the above organic impurities which
20 have not had attracted much attention can be reduced to
predetermined values. '

" The aromatic polycarbonate cah'bésﬁufified by such a
method as the _watei; washing or reprecipitatioﬁ of a polymer
solution. As for the water washing of a polymer, the polymer

25 solution is preferably fully dehydrated after washing. As
' for dehydration, a treatment'with a silica gei or filtration
with a fine porous filter is used. The reprecipitation of -
a polymer is carried out by adding a poor solvent for a p'olyme:
- such as methanol or acetonitrile to a polymer 'solution in
30 a solvent such as methylene chloride or
1-methyl-2-pyrrolidinone (may. be abbreviated as NMP
hereinafter). Inordertoobt ain apolymerhavinghighpurity,
‘it is preferred that the pod_r solvent be gradually added over

a long time.



20 cyanate, thiocyanate, stearate, borohydride, benzoate,
hydr ogenphosphat e,. or bi sphenol or phenol salt of an alkali netal or
alkali earth metal. Exanples of the AMC include sodi um hydr oxXodday 2604 hi um
hydr oxi de, sodi um bi carbonat e, potassium bi carbonate, sodium 25 carbonate,
| i thi um carbonate, cesium carbonate, sodjum acetate, |ithium acetate,
sodiumnitrate, rubidiumnitrate, sodiumnitrite, rubidiumnitrite,

pot assi um sul fite, pEogium 6y apake. te%@ﬁéiﬂfﬁrﬁma%ié%@ly@&ﬂo‘}fd ate,
t hi oCyarfat €, so

‘pot assi um thiocyanate, |ithium-thiocyanate, cesium rum 30
stearate, |ibavingsseakhtaontantisiofsinpuatisy ebdeinentborbhyik iptefdrtdd um

bor ohydri de, [ raphenyl. bor at odi um benz e, disodium
“hydr oéenphosif)ﬁg}qé%ﬂgdllE %E’) %E-‘ ﬁr&yr%l%gﬂfbg%ﬁsﬁ)é@ﬁﬂgtoé’,e 8193%’& Ahpegmethods
di I'i thi um sabé aisedr®HLEaUBE D6 Fyme L Gindt RO bB% 9 HEISRA yinéd e S 4B

lithium25 May 2004 19 salts of bisphenol A and sodiumsalts and lithium
salts of 3 pheRBLEigfeby| RAYi Onet 8F Ebspobevenmethedsa) the at e- conpl ex

alkali netal salt 0. n riodic. table _qr (b)
the al kali netal sg%téﬁfa%eygﬁé%ggﬁé%g\s bﬁg§°é?§8§%§(ﬁvg&v@ﬁ§nﬁwqt he

peri odi c t abbent@hesgodupmpbiYieyecatementt blfe ther pedisenttail®rdntisd | Gon,
germaniumor_tin. By using_the al kali netal conpound as. a pol ycondensat!| on
reaction cat l&?‘?@f?“éiﬁgl §86’ﬁﬁ€ﬁs§?ﬁ’éﬁgr extress lyasmaidc coptemtguiakl v and

conpl etely agmggpetibedleRBRY¥E- é%npﬁgﬁ.@rhﬂﬂgr‘hgg € £ofd lf:ﬂ{?'r g@i@icca% und

can control an undesSired secondary reactl such as a nching reaction
“whi ch prdceedf the ay mabherpalsycumtipodymieon r Pacthion end ,aal svlvevelEorhat

ted in, JP-A 7-268091 be. used 15 the ate- |
2 kal et ot S1APEERELG) BCRF O RENORE “BRelne pori odic tabl e, s

~exenpli.fied by NaGen tfEpréseho@idddtiion, a did®i £{Fbakalyst\osRat QE) 3 |
NaSn (Owve) 5 and NaSn (OPh) b) The al kali netal salt of the oxo acid

of the groupatxq-%a_ﬁt_eﬁ_%ﬁtCGFéslﬂ-ﬁésipéﬁl@éit@_dt fpom Bd piteflepat! pnehdastical i
20, oLl 2o\ foflboghi FhEaf fey Skl Cro SpeB Y SR a2t
i ncl ude 18 soditmogethosntatatinag bakiascompoind fahdsla | cate, di sodi um
monostannat ey, KNS U gEL TRgateLbL) (haHSE) L nd b) at least one
compound (AMC) selected from the group consisting of an alkali
metal compo'und and an alkali earthmetal compound is preferably
used for the ester exchangemelt polymerization of the aromatic

20 polycarbonate.

Illustraj:ive examples of the catalyst NCBA are given
below. Exampléé of the nitrogen-containing basié éompound
' include ammonium hjrdr'oxide_s having an alkyl, aryl or alkylaryl
group such as tetramethylainmonium hydroxide {(Me,NCH),

25 tetrabutylammonium hydroxide (Bu,NOH), ' l
benzyltrimethylammonium hydroxide (¢-CH,(Me);NOH) and
hexadecyltrimethylammonium hydroxide} basic ammonium salts
having an alkyl, aryl or alkylaryl group such as
tetramethylammonium ace'tate, tetraethylammoniﬁm phenoxide,

30 tetrabutylammonium carbonic acid salts,
benzyltrimethyl_ammoﬁium benzoic acid salts and
hekadecyltriniethylammonium ethoxide; tertiary amines such

as triethylamine, dimethylbenzylamine and

hexadecyldimethylamine; and basic salts such as



25 di sodi um ort hogermanate (1V) and di sodi um di gernmanate (1V) (Na2Ge205).
In the pol ycondensation reaction of the present invention, at |east one
conpound sel ected fromthe group consisting of oxo aci ds an@5dtawi2d04of t he
group XV elenents 30 of the periodic table and al koxi des and phenoxi des of.
the sanme elenents nmay be optionally usef7 as a co-catalyst together wth

t he above catal yst. By using the co-catalyst in a specific anmount,

undesi r ed' ph@@@ﬁ&ﬁétﬁ?@ﬁnﬁéniuﬂr %BS‘:Bh%r:.'&%aQMeQﬁBW“j ch readily.occurs
during a pol ycondensation 25 May 2004720 reaction, a"mai n chain cl eavage
reaction, theetvahutydampénifigr élegnraMtetwrl bmmrl:eamﬂmuﬁﬁrm;it anﬂe tinme of

nol di'ng and w t hout e rat cappi ng
.reaction andt%!ﬁ \g{:ﬂglf'mﬂoﬂgf’?cggg ?ggf'gﬂ rbé’§ h 5 suppr essed
- nore effectively. HhempXes ast dsxéfpﬂd@wﬂmeﬂdtﬂﬂwtﬁaﬂ g @di C
table include silicic acid, stannic acid and german.ic acid The OX|des of
the group X ’on'élﬁﬁ@nPEOEPhPRéuBehFGG'P@!iﬁ&ﬁI Savigigude silkwon afivkiake, tin

Lot aphenoxi GEet LFYsophadp spRn® s, FREsRENEd e ron i ha43% i um

t et r abut oxy (gemmn) ,umert:qtrlaﬁh@@mylgnbﬁﬁnoumnﬁyagaﬂgaaat es thereof. The
co-catalyst is referabl used in such a proportion that the anount of the
~group XV el & )taﬁ’@ ﬂe@@dlf@%@ltﬁmmmfmmatons or |ess

"based on 1 a0k gm oL nan a t&%ﬁ*ﬁ:‘

- pol. ycondensgitﬁlrono react{igﬁ Egt@gkz Ehlﬁz%hen t ggggtecata yga' %se%ll T such a
proport ilén. thax.‘OhYléradeuhBuo?BHNe. rtmtﬂ'amitg&pnoémmmm ntaee:aphaﬁy50 mol ar
atons, the p. nd rea sadvant age ously The
co- cat al yst ﬁ%Xﬁﬁ?e?ngééeﬁw "ﬁi d]ap\w?ﬁéb‘b‘?:‘f%n ?%?P #BYAmount
~of the grouppbdk¥tel emeiBmi,)t. he per| odic table becomes 0.1 to 30 nol ar

atons based.on 1 nmolar atomof the alkali netal elenent contained in the
25 pol ycondensat i ohh¢ e2ReVeNCRA aly prefyrakly mﬂ@n'mmmmasf ao

et ot RO B LU e 6, MAE S L 18 sogen,
t han sodisum atonpmmdmsﬂm@hm@mmmanemgdbase@rca{ ar abllyoBBrh a-cup.
catal yst It is more preferably used in an amount of 20 to 500 n chemical
equivalents, particularly preferably 50 to 500 p chemical
equivalents based on the same standard.
It has been discovered that use of NCBA in an amount
20 of npt more than (20 x Fe* + 200) chemical equivalents based
on the total weight (Fe*, ppb) of iron contained in the DPC
group and BPA group raw materials is particularly effective
inimprovingthecoioroftheobtainedaromaticpolycarbonate
The amount 1s particularly preferably not more than {20 x
25 Fe* + 150) 1 chemical equ1valents
_Althqugh the reason for this is not made clear, it is
presumed that the interaction betweeg iron contaiﬁed in the
DPC and BPA raw ﬁaterials and NCBA deteriorates the color
tone of the aromatic polycarbonate. In this sense, it is
30 preferred to reduce the contents of Iimpur'ity elements as much
as-possible.
Further, in the present invention, to J.:ef,lect the effect
of reducing impurities contained in the raw materials upoﬁ

the color tone and stability of a polYm_er, AMC is used in



30 to obtain an aromatic pol ycarbonate having excellent durability in the
~present invention. Wien AMC is used as a polynerization catalyst, it is
preferably used in an anmount of 0.05 to 5 u chenical equival &atMay 2G8r e
preferably 0.07 to 3 p chem cal equivalents, particularly 25 May 2004 21
preferably 0.07 to 2 p chem cal equival epgs based on 1 nol of BPA group.
When a sodi um conpound is used as a catal yst, sodium derived fromthe

catal yst is addédctdon wbilyoBa.n adcbhpeind idosedininglan ¥edalis Gataw
materials. Therefore, it is - understood that the sodi um conpound catal yst

must be usedCOPROVRAH SPrefetAPlYmAed As Aol Themdmlionesad wmpaund 3l
el ement cont gingshd Aot 8 RUHTELE S80ubS gty ?(f@“dcﬁexﬁﬂg%ifé@nvyﬂe‘h In
10 Int an

t he present |nvent|on e present Invention aromatic
pol ycar bonat énwhechshefday alpeliemedala eleerit dased omwlieadnrosvBRmt
.and. coI atte ion s _paid Vi S§OS| y stability (to be defined

th
her ei nafter)gs? B not¥en® 9n‘§?£%ﬁ§s£hénv?‘: BogPPyesmodar £ thesidshe
reduced to 0y §e%’%i‘§earbéc%§se W@aﬁ@@ﬂ@é@uh&a%ﬂ%lg Sﬁeﬂgﬂéﬂgyﬂ(ﬁl

- deteri oratlon of the aromatic polycarbonate is pronote secure act ual
hydrol ysi s rasi 8t hranghibgl regpctilns whdiche re@lﬁ;dl}dbmmmmmntg a5 Yor

| ess. To thig : |t ,viscosit stabilizer .i ferably used after ‘
~ pol yneri zat i §ﬁi§§°2§g§F éBf"PPzEeﬁgﬁ‘o% sBA8TY. Chﬁf'elprérqa‘(ﬂ % i lity
is eval uat ednbyfofheatben! ¢t eeamd afatteahamgani apﬁﬁkhtﬁbss‘és&ﬁé/ tigRasur ed
at a shear rate of .1 rad. /sec_and 3000 C-under a nitrogen streamfor 30

~minut es hd 8kpreldéngaand vebhgelngrel Peouk W@iﬂm& e trate cofithe
stabilizer i g?}:ﬂ%ngieégép QVEEEEQEO 23 h@écl{i I}ﬁoié' Oﬁgc?ftrgee%f%ﬁ Vachf ng

“part or all the acti a po yrrerlza ion c used for t
"~ production o& pnlyaondan'satpohycralamam The nel t VI scosity stabilizer may

be added while a #g& b Iten af ter polynerization or renolten and
added 30 after ﬁ'& % ? hBRARPYSTr 3R9¢ o thead ka1l Rkl sPRRPURESKeR YR el t

viscosity stabéédaefﬂrﬂ@h&euﬁéﬁe@h%ﬂ Fe PP pHRRNL o BN LD db}aﬁiﬁﬁc“on

product in a reactor or extruder is'nolten, “or nmay be added an eaded
whi | e t H® obaaPmatigopgdacbyhanateaf gayr eg@l&pr@mclmm nessdiimy tHaaoligh an

extr uder fr‘oﬂ}:gceeds to the full, and an aromatic polycarbonate having
a high molecular weight is hardly obtained disadvantageously.
'The catalyst AMC is, for example, a hydroxide,
bicarbonate carbonate, acetate, nitrate, nitrite, sulfite,
20 cyanate thiocyanate, stearate, borohydride, benzoate,
hydrogenphosphate, or bisphenol or phenol salt of an alkzali
metal or alkali earth metal. |
E:_:amples of the AMC include sodium hy_droxide » lithium
hydroxide, sodium bicarbonate, potassiumbicarbonate, sodium
25 carbonate, lithium carbonate, cesium carbonate, sodium
~acetate, lithium acetate, sodium nitrate, rubidium nitrate,
sodium nitrite, rubidium nitrite, potassium sulfite, sodium
cyanate, potassium cyanate, sodium thiocyanate, -potassium
thiocyanate, lithium thiocyanate, f:es:’i.um thiocyanéte, sodium
30 stearate, lithium ‘stearate, cesium stearate, sod.ium
. borohydride, lithiumborohydride, sodium tetraphenyl borate,
sodium benzoate, disodium hydrogenphosphate, dipotassium
hydrogenphosphate, disodium salts, dilithium salts,

monosodium salts, 'sodium potassium salts and sodium lithium



25 May 2004 22 reactor is pelletized. Known.nelt viscosity stabilizers may
be used. Sulfonic acid conpounds such as organic sulfonic acid salts,
organic sulfonic acid esters, organic sulfonic anhydrides a8 Mayi4ic

_ sulfonic acid betaines are preferred and phosphoniumsalts of sulfonic
acid and/or ammonium salts of sulfonic aggd are nore preferred because they
have the-large effect of inproving the physical properties such as color,

heat resistasaktandf Wicigherpal.candesbaianceadtst hrdobiahned sl yewye CQut
of these, 10 tetrabutyl phosphoni um dodecyl benzene sul fonate and
tetrabutyl arB8®ReHr p-t ol uene sulfonate are particularly preferred

‘exanpl es. . The pommmmr %@fs&a}ap&mnﬁa%%e;gras)fgggoaaéea%gg{e}s he

above nmethod. A conventionally known processi I"zer
" resi stant- stabkalienetahtsakt dahtthelldraw RE dliaidntahsdritey peanidd@iat i ¢

agent, flane d | t . and the lik be added di
Co appl i Gat i BAPLaLPBobR) ( EhroRTRASRARRSEL: sorktt RE 3oy B, afieat the
. stabilizer ng¥obg xuvesh dmedf 8¥AHe Bt 888EEI1ADH1L0 hﬁetgﬁeodg)kgﬁlél@me‘eﬁ ght

of the aromatic polycarbonate of the present invention and deterioration
in the col orobfthecpeniodie tapdeydsr sdddcono! gemamiswemr itvent i on.

Exanmpl es of the 4] | Lncl ud hosphor.ous_aci.d osphaqr.i c
mera” phosphonous S raih8dnd Afket Bnelfs RARRRHRNGLS BoNGe MR
Bi s(2, 4- di - tesdcbibdn| pireays Pend 33 Wdundeds 4t Dhwsidddt€ion can proceed
tris(2,4--di-tert-butyl phenyl)phosphite, 4,4'-Dbiphenylene diphosphinic

- aci d t eth®aki Fedcklyandicampinkslpasdascrined akeve} pHospadisiand theast hyl

benzene phospiwnps ematgy BSﬁ%SﬁﬁBl?a S@dnt 39S an" %é?f?@%i%ﬁgiﬁégﬁggf

used alone. 30 or in conbination of two Or nore. €. anoun

stabilizer isepctienahich @s0@0branchipgrtedytienoiiichprocesdsd d@udling

+0.0005 to 0O._p5 part_ by weight, nmuch nore preferabl 0.001 to 0.1 part by
wei ght based % H%%Yﬁé?ﬁgng9t&BPgﬁFaﬁF?°Ph§°aPoﬂﬁwréﬂﬁﬁ;ycarbonate. 25 May
2004 23 To furthegnd fMA@VEnhAbeatall ik ib A 90088 dhat W ndbat 4€ (d)e of

nmelt nolding, a release agent may be m xed with the aromatic polycarbonate
of the pBescHreiatercommlen 21khals metal salt of the group XIV element

of the periodic table, as exemplified by NaGe (OMe)s, NaGe (OPh)s,
LiGe(OPh)s, NaSn(OMe);, NaSn{OMe)s and NaSn(OPh)s.

(b} The alkali metal salt of the oxo acid of the group

XIV element of the pefiodic table is preferably the alkali

20 metal salt of silicic acid, stannic acid, germanic (II) acid

.or germanic (IV) acid.

Illustrative examples of the above alkali metal salt

~ include disodium orthosilicate, tetrasodium orthosilicate,

_ disodjxmlmonostannaté, monosodiumlgermanate (II) (NaHGeO0,),

25 disodium orthogermanate (IV) and disbdium digermanate (IV)
(Na,Ge,0s5) . '

In the polycondensation reaction of the present
inﬁention, at least one compdund selected from the groﬁp
consisting of oxo acids and oxides of the group XIV elements

30 of the periodic table and alkoxides and phenoxides of the
same elements may be bptionally used as a co-catalyst together
with the dbove catalyst, By using the cec-catalyst in a
specific amount, undesired‘phenomena such as a branching

reaction which readily occurs during a polycondensation



.that do not inpair the object of the present invention. Exanples of the
rel ease agent include ol efi n-based wax,- ol efin-basedwax containing-a
carboxyl group and/or carboxylic anhydride group, silicone @bdlMay2004

or ganopol ysi-l oxane, higher fatty acid esters of nonohydric and pol yhydric
al cohol s, paraffln wax and beeswax. Th mount of the release agent 10 is
preferably .01 to 5 parts by weight based on 100 parts by weight of the
‘aromatic polysAshonRl & rdin Rndiie didhRlgd A A AHLES o Rl 1

_ ester - or whole ester of a nmonohydric or "pol yhydric alcohol avi ng to 20
“carbon at onsfQRRign Jea tker etin oan uappenattedatathy timecod maﬁddgglanﬂb 30

carbon ato ' Preferred. e | es, of the partial ester

whol e ester%’o%ﬁacmlrg %rl%Ut SRS ﬁqb@ﬁac%%(ﬂft Qnagﬁméﬁ‘ﬁ&r 8?85‘16‘19

unsat ur at ed ﬁﬁdMorﬁ(Hrdi ithe) udtegbfcerﬁlmx@ﬁ@i&a rHaserd ddd pleearate
and pentaerythritol tetrastearate. The anount of the release 20 agent is
pr ef er abPy GUPPXessSedIrexe poffpcthveb¥dsed on 100 parts by weight of the
aromati c polycarb r I I bem W th
“the ar orrgt |>c/ pol ;}Ic?gérgong%éi@% ﬁgh%rgsen#qlar}{/%%ﬁhgh%l n r‘lﬁet ger;{ﬁ Cdo not
-inpair the dileld isfciude piddenic aoydnt tﬁanﬁﬂc%cimrﬁilgerm@ndjd wncixanpl es
of the |norgan|c f|IIer i nclude  lanellar or granular inorganic fillers

such as talc, he gxjdes qf,the group gIyy el@ﬁ!%’it@m‘)éalt na%iaﬁ!dc
.tltanlumoxu_c@c,l ihi Higly f&gf*ﬁ gl ber,
wol | astonite, caer boﬁ Q?Eesriliacﬂtnsrgd ngh §)}Iitﬁle ase %gct i've

fiber; aAd cﬂig]enmml prtriaiiudm i, mldmmsrtlertka@hea@mldlec patraeh:hsxgrnd
crossllnked .|I| rtlcle The .anpu of the |n ani c_or ani c
filler is pr ejf%'r ;ﬁrkfaof’%etrbo% r??tmﬁgﬁw Pg'f'e#QEF? Et Y100

~parts by wWejghlaBaRd it dthdiagts Jurmi G aﬁfd bbﬁa@h%%bs%ﬁéruaf 2004

24 polycarbonate. The inorganic f iller usable in the present invention
may be surf ace t 7@ €a-GRERLYSE I ansedemmbliyguagdriin snchireprppretiangood

e oo T PRESMRBGEE SO iy SSOTBISL L SR MO
m xed wish tHexcowesredo (mo]pni' yectaono et d etfs Hus gl ALl moldenhitom oF ki ts
that do not alkali metal element contained in the polycondensation
reaction catalyst. When the co-catalyst is used in such a
proportion that the amount of the metal elemeht becomes more
than 50 molar atoms, the polycondensation reaction slows down
20 disadvantageously.

The co-catalyéf is more preferably used in such a
proportion that the amount of the group XIV element of the
periodic table becomes 0.1 to 30 molar atoms based on 1 molar
atom of the alkali metal element contained in the

25 ' polycondensation reaction catalyst. l

o Since a sodium compound has a smaller influence upon
the durability of the produced aromatic polycarbonate than
alkali metal andalkaliearthmetal compounds other than sodium
compounds, the sodiumcompound is preferablyusedas a catalyst

30 to obtain an aromatic polycarbonate having excellent
durability in the present invention.

When-AMC is used as a polymerization catalyst, it is
preferablyusedinanamountof 0. 05to5n chemical equivalents,

more preferably 0.07 to 3 pchemical equivalents, particularly



I mpai r the-object of the present invention. 10 Exanpl es of the another
resin -include polyamde resin, polyimde resin, polyether imde resin,
pol yuret hane resin, polyphenyl ene ether resin-, polyphenyl e?é May 2G0de

. resin, polysulf one resin, polyolef in resin such as polyethyl ene and
-pol ypropyl ene, pol yester resins such aSijIyethylene 15 terepht hal ate and
pol ybut yl ene terephthal ate, anorphous .polyacrylate resin, polystyrene

resin, - acryd,edrah By S Yo £NEo fqp@hﬂ?fﬁ.rca(lp‘glgflsﬁ.svia@e ts based on 1 mol
acrylonitril'e/ butadl ene/ styrene copol yner (ABS resin), po yrretnhacr ylate

resin, phenc¥ BREesg¥oupd epoxy resin. 20 The aronatic pol ycarbonate of the
present invention ‘_hs%rglexcel ent in the effect retaini n& durability,

-especial |y durabi G, FRSI UL G QURG S5 P58 2%d 2h GREEIT Te o AR Bhs

for along tdemivddanaipiihe Pahslyaiessl saabuoky @C%%%tﬁneﬁ)&w PELELLES N
typified by conpact disks (CD), ROM CD-R, 25 magnet opti cal
di sks (M), W gFediugcdenived SremsrayDvatecialsvD Theeefor®)y/Dituiso,

DVDR VD SilheelCoda PRLELPRY. ORI NLanBob kbR 08 BB Rl S 1Y

f or a |longtl s partrcular

di sks. such ain diwih an \eiafit [that dike t3ItaSheonepltt aifnedsbaa it Retanonatic
~ polycarbonate of the present invention are excellent in adhesion and _
printabi | i t yelement epgteinggddmfhgRolbmereshopldnet exceeda ppepdfices,

they are w dg} e BLEEL LA nstruction parts, auto parts and
the like, 'spec%‘%lz:g‘gl y gfélz‘lg%\% F)a%?{srég}:jd ft%(':ts 25 May 2004 25 for w dow

‘materiall®, that isin giteaipresent sinventobomnt £oi ebsaifoanganemaktibouses,
gynms, basebal S an veh%c%e éionstruciion machi nes, aut onobil es,
¢ Fax

|..do
buses, Shi nEIRERTORALGWh YeCHREFLIEPGPES 2 REAHSLIPR 8 sky

~dones, top ddWdELaA waLgRt 2BRaCeteri AFUNEttehieonal kS pahane o @ads)
wi ndow materials for vehicles, displays and touch panels for QA equipnent,

menbrane switigresipnEtakicids (Ysobpcdebbnad dheretnaften) mf edmbdseds for

wat er tanks, - f [ Qk eGt | TVs, and. pl asna di splays,. Fresnel
~lenses, and® @o‘%’f :%glarqe lt%fe o‘g%% ggbsfg hs%s)bjo]bﬁ]géqu ca?&s?egﬁ?gggo&'sig,
li'quid ebystat Dedds MWhadiagd dywLnrdiis Mhrdw) athg diy@foDyei€s, and phase
~di fference conpensators. The thickness of the aromatic pol ycarbonate sheet

i's not parti9g¥eFiQrRtHeR OF bhe aRanatdlq polycarbonate is promoted. To
secure actual hydrolysis resistant stability, this value

shouldbereducedto0.5%0orless. Tothisend, ameltviscosity
stabilizer is preferably used after polymerization to
| 20 stabilize melt viscosity. The melt viscosity stability is
evaluated by the absolute value of a change in melt viscosity
measured at a shear rate of 1 rad. /sec and 300° Cunder a nitrogen
stream foi: 30 minutés and éxpressed as a change rate perminute.
The melt viscosity stabilizer in the present invention
‘25 has the function of deactivating part or all of the activity
- of a polymerization cafalyst used for the production of an
aromatic polycarbonate.
The melt viscosity stabilizer may be added while a
7 polymer is molten after polymerization or remolteﬁ and added
30 after a polycarbonate is pelletized. 1In the former case, the
melt viscbsity stabilizer may be added whiie a polycarbonate
which is a reaction product in a reactor or extruder is molten,
or may be added and kneaded while the obtained polycarbonate

after 'pblymerization passing through an extruder from a



0.1 to 10 nm preferably 0.2 to 8 nm particularly preferably 15 0.2 to 3
mm Processing treatnents (such as lamnation for inproving

weat herability, scuffing resistance inproving treatnent for Zoiaw00Hg
surface hardness, surfacing with a matt finish or enmbossing finish and
treatnments for obtaining a translucent $%rface and opaque surface) for
provi ding new 20 functions to the aronat pol ycar bonate sheet may be nade.

‘The aromatic rbQn . present invention is mxed with the
above addi t-il\igghéggagﬁi% ﬁ%gﬁgt%%g ‘as a tunbler, V-shaped bl ender, super,

m xer, "Nauter"m xEnowBmellaryistoelty skadddiizgrsahdy bexiseder uitdeidi ke.
The thus obtained 25 aromati ccdﬁol ycar bonate resin conpositjon can be forned

into a sheefCh¢ WQO%Q(‘F?L%} il Pé‘@lalnyicoﬁuéff‘%fi-ci goid %H:‘_ét | 9RIPHY a
melt extr udegulyeh%md@yt@ﬂs?&?alﬁ@ sgyfahihlgﬂhﬁpi&é%%u dYg&dle

be
obtai ned fromthe aromatic polycarbonate of the present 30 Invention by
nmol di ng suchsudfonjiecachd’ babdinhay. adhpreiemred ol \wiardpinan bunfsdlies

present invention be used r an rpose. . As part descri bed above,
Lt can  be aa%aﬂ?kg‘g%b%|%ﬁﬁfi€&4&% ‘Oﬁ"aﬂﬂ%bS&?r&'SCBEnﬁH#%QPF'SnaCEGLﬁ%ent,
OA equi pnent moeBtgreke it d BeEHE e Athd PAESE tHY LEPFTe efFcVBY BifPfovbag
~optical disk substrates and optical fibers, electronic and electric

mat eri al s f ofhfcphY8leal rproppptianaceach|agheoier . ek reshatanee and :

Leotri = ) j i hi hi
mterial s subRLEtnSMarel A B a0 o8 U F1n B B TpRE 0L o BC 11
prot ectilagn nmekerabutylphosphoaidm diofecsy1deedane Wiliforgoassanguch as

househol d goods, -contai ner and packing materials, display and ornanent
‘material s an§etEAPYSTLaMRRRARM,Ps tOL USSR SYlLgnat ey RF @ RARE EC@aTHr gani ¢

material s. 181:3??::%&8”@5:% gggycarbonate of the present invention is
particularly”preferably usg I'n an optical disk substrate due to its

excel | ent durabil i The apolyhabi¢f tthe Prapdns infeitbol otdmvbe plekainptds are
‘provided for_the purpose of rther illustrating.the present invention but
thg KAORBILY! &

~are in no way¥. "fo? BVFa}PSEI"§Q-| i H EPRYS" ¥ 5ROV BRRF SR i ¢
- pol ycar hgnat gsapiedueed hBathee@izHands sHadiad A | Abcioddaahecosity
average nol ecul ar weight (Mv): This is -

_ ultraviolet 1ight absorber, antistaticagent, flame retardant,
release agent and the 1ike may be added according to application
purpose to form moldings from the polymer.

A heat stabllizer may be used to prevént a reduction
20 in the molecular weight of the aromatic polycarbonate of the
present invention and deterioration in the color of the
arbmatip polycarbénate of the present invention. Examples
of the heat stabilizer include phosphorous acid, phosphoric
acid, phosphonous acid, phosphonic¢ acid and esters thereof.
25 Bis(2,4;di-tért-butylphenyl)pentaerythrityl diphosphite,

' tris(z,4-di—tért-butylphenyl)bhosphite, 4,4"'-biphenylene
diphosphinic acid tetrakis(2,4-di-tert-butylphenyl),
trimethylphosphate and dimethyl benzene phosphonate are
pre_ferably used. These heat stabilizers may be used aione.

30 or in combination of two or more. The amount of the heat
stabilizer is preferably 0.0001 to 1 part by weight, more

- preferably 0.0005 to 0.5 part by weight, much more preferably
.0.001 to 0.1 part by weight,based on 100 parts by weight of

the aromatic polycarbonate.



~20 obtained froman intrinsic viscosity ([r]) neasured in nethylene
chloride at 20C by an Ubbel ohde's vi sconeter according to the-follow ng
expression. (~] = 1.23 x 10-4 Mw. 83 2) determ nation of cor2bdvias2ed4 net al
impurities 25 The contents of metals contained in a polyner are determ ned
by drawi ng a calibration curve for a sol)#%ion of 0. 5 g of the polyner
dissolved in 25 g of NMP for the electr c industry by the I CP-M5 SPQ000

of Sei ko Instrunmenf, G hell-tiqsgrotv% Q‘%lh@%%%lﬂiﬁq.tysgr%}n g Q05 Eeﬁg}cllfqlg' d

chr omat ogr aphy of BPA c l'urm ~havi n nner |arre

and a | engttheftid afmmeflit! med ddinigh hhsemaasboagénmﬁaﬁ el aibadtwitd G

Sci ence Co.,,  Ltd. Png% ar ed b{\; bondi ng % (-anount . of carbon) of an

oct adecyl gr'dtpaEs CoPe HUrRAFHoRBR r?%ahes?w%%n‘?&nwtmw#u@ens

having a porgngh aamtﬁétoimﬁaﬂr%hésosga@ta% i pllieth %% LS.
uts

eluti-ng conditions; Using a 0.1 % phoSphori c aci d agueous
~elute A and Exanpkes rof cthe aﬁleaaeeaBentnéwln@wemle&m—amse&ﬂ watt, at a

t ot al flowraié f_.l'g’he | ut e % nd. t he el E’[ of 0.981 m n when the

ratio of the’ ef i\s? VERE & Jélqgcfr FPRAFRLLORGAFPPREL LG ar t

- of nmeasur enditiydaide t fesul agi BEoABCHAL], Oargan%b ?@.(11%:@’ higher
contlnuously |ncreaS| ng the amount of the elute B af 510 m nut es from

the start. R B ep s LeRS| Pftﬁenpavﬁé‘i@f amepoélyﬂmrelr,iq @ldehalsite B

?Ieg\(/)vmrBZtg: }sﬁ%xedﬂ%%gl rf}ép osp‘Ef}FlsE:alfaE:l aqua%u? e t??ggﬂ@}{gé ?1:

aci d of 10| Sspecdfdraphyed 001 hi@lerpdstslidy s gl ¢ fbefhév‘d Idri Q.Cb()/\@lﬁté]-5 for
- hi gh-speed 1. qui d. chronat ography to_ 0.10.0001 % elute B: acetonitrile for

hi gh- speed I?ﬁdf%li%li‘ﬁ o‘?i%tB‘@?aﬁﬁ?mﬁ§1ﬁs§81Y°é‘Pﬁb8#étt@gr aph: LC 10A of
Shi madzu Cor por at iy Fetgd "1‘{1, f&ridjlet t@z.__@l e} ﬂafﬂ!}t haev tq:% a
e ratio t he

wavel ength of 254 nm 20 a) ana ysi s o} corrpoun group A
total of tmarmmmeﬁkammhgdrtommmdnim@rmhdﬁlfavtamg 24

| tes to t t k f BPA whe BPA i s dissol ved
5 i of acetbridrit CHDATRISISIRE FoRetrER ot e, SRERTARLRS A of

2.0 x 1853 aici®taving O WV carbon atoms is preferred. Preferred
examples of the partial ester or whole ester of a monohydric
or polyhydric alcohol and a saturated or unsaturated fatty
acid include glycerol monostearate, glycerol tristearate and
pentaerythritol tetrastearate. The amount of the release

20 agent is preferably 0.0l to 5 parts by weight based on 100
parts by weight of the aromatic polycarbonate.
An :Lnoi:ganic or organic filler may be mixed with the
 aromatic polycarboriate of the present invention in limits
that do not impair the object of the present invention to
25 improve rigidity. Examples of the inorganic fille'r include
Jlamellar or granular inorganic fillers such as talc, mica,
glass flake, glasé bead, calc.ium carbonate and titaniumoxide;
fibrous fillers such as glass fiber, glass milled fiber,
wollastonite, carbon fiber, aramide fiber and metal-based
30 conductive fiber; and organic particles such as crosslinked
acrylic particles and crosslinked silicone particles. The
- amount of the inorganic or organic filler is preferably 1
to 150 parts by weight, more preferably 3 to 100 parts by
weight based on 100 parts by weight of the aromatic



25 ratio is used, a polycarbonate having. an excellent level of color can
be produced. b) anal ysis of conpound group B; The ratio of the total of
the absorption peak areas of conmpounds eluting for 22 to 24 2Z%Max24 o the
absorption peak area of BPA when 2 g of BPA 30 is dissolved in 3 m of
acetonitrile and anal yzed i s neasured. \%hen BPA having a val ue of 50 ppm
or less as the above ratio is used; a p% ycarbonate having an excell ent
| evel of col (pﬁ% ‘%oduced. 4) melt viscosity stability 25 May 2004 28
The nelt vi scosxfty st Ity of a polyner is evaluated. The absol ute val ue
- of a change in nelTtheiiswoyganid sEﬂEaaunmﬂabllmder thenpesgat dnvemnidin a
- shear rate of 1 _rad. /sec and 300 )i the RAA fluidity analyzer of

t

Rheoret ri cs Y PY SHILaqs téi?arﬁerﬂj & SHtane £Upife agerHor Hheut e.
~Wien the arongdi ¢ apgospiduyiatie &ﬁﬁﬁd@%@%ﬁﬁé@ééi&ﬁ b8 tie! ONG  ti 1B,

this val ue does not exceed 0.5 % 5) tenperature and humidity deterioration
test of éromqmﬂpmmmﬁdﬂm BYyoma tties polived and oy nhel whbedadnidd/ bynder
severe high té'n esrl%'g {3‘? gum dity conditions of an aronmatic

pol ycar bonat He aao?r%t %e% ?‘8 fbonate is maintained at a tenperature

of 90C and a rel atAnerHusTiid ih GhaPOpoohoked lwDPR BAYr arok@tlanpl es are
prepared for each polymer and 15 the fol |l owi ng neasurenents are made to

 eval uate eac:rpwawmnam% thg presenhlinZeniay igeddmigsathab doynedl or:

The col or of 1}5{% | 1DP col or difference
meter of N ppon ﬂ[))ens o%%j]%%t gftgﬁgTﬁESgemeEtht@ gt Q)\le‘al ue the brighter the
-20 polymer chip b@mmemdﬂtm&mﬂﬂtﬁerr i:beih imtuedé o lwan dd ke sgel yner
chip yellows. Wen a reduction in L value and an increase in b value (Ab

value in thé’q%@d%rf@%m BPlypther imide r&sin R yuRathane g&sjfer chip
retains desig ﬁé[patﬁt%lﬁieﬁé abihétYr&¥eR, VB §§1ybheh§1u,a%d sm«a 5 S QeI ,

~tenperature!. umdity conditions | Oong t t ranspar ency:
A pl ate neaeiyspbione 3@sing MYelﬁﬁﬂdecbsim)ﬁudheaMeﬂiﬁDéﬂé and

terpor at ur o S OHIEY HHIE o RRTUFRESE, EPRLBF Su8ns BEoRRLY ST B ur ol Tor
its totak terephthalate and polybutylene terephthalate, amorphous
. polyacrylate resin, polystyrene resin,

acrylonitrile/styrene copolymer (AS resin),
acrylonitrile/butadiene/styrene copolymer (ABS resin),
prolymethacrylate resin, phenolic resin and epoxy resin.

20 T_he aromatic p.olycarbonate of the present invention is
excellent in the effect of retaining durability, especially
durability under severe temperature and humidity conditions
for a long time. Therefore, substrates for high-density
optical disks typified by compact disks (CD), CD-ROM, CD-R,

25 CD-RW, magnet optical disks (MO), digital versatile disks
(DVD-ROM, DVD-Video, DVD-Audio, DVD-R, DVD-RAM, etc.)
obtained from this polymer can have high reliability for a
longtime. Itisparticularlyuseful forhigh-densityoptical
disks such as digital versatile disks.

30 Sheets obtained from the aromatic polycarbonate of the
present invention are excellent in adhesion and printability. |
Therefore, making'use of their characteristic properties,
they are widely used in electric parts, construction parts,

auto parts and the like, specifically glazing parts products



30 light transmttance by the. NDH 180 of Ni ppon Denshoku Co., Ltd. The

hi gher the total light. transmttance the higher the transparency becones.
Wien the plate has a total light transmittance retention of 28Mag#04nore
after a deterioration test, it is evaluated that the plate retains desired
25 May 2004 29 transparency even when isfg i s used under severe tenperature
and humdity conditions for a long tine. 5-3) noist heat stability of

i mpact resi wﬁ@aowmétéﬁafg@luea@cislqaggdz;@ﬂg@mm&ﬁd#ﬂa&ﬁa@s‘ |
strength (notched). After the polyner is dried at 120C under high vacuum

for 12 hourfior genaral fuses. ugEds: obfsehndlidemsm endciehdjcdesi on nol ded
plate. The 1aoshd 164 (LM I LE! CBhESRoRE 1ED) SpREALS SBElREAANT allel @
ea ed.

noi st heat t ment” i's-obtarn When e plrate has™a retention df 90 %

or nore, it dxajnglgeskdpl sidetdel pl plLetést pvatndesicsedost 6RYYEdmeRJEr a
| ong-term noi st_ _heat condition. 6) determ nation_of concentration of

t er m nal Shy i1 9h§f o @FSadafand Gandasindrums . § 39 waddf #beRg gogds] .of a
pol ymer sa ' ' : ' : - I r re
Phe concont Pty BRtRReéds FirbdhiBiol, SnbRliy o5l PERLA ARSI
20C. The nurdreequipmeploxyenieranea swigrohigss, peotealcuteatsdpaiyeadbbhatence
between the total %r of terpginals obtai nedBLromthe foll ow n%
expressi-on aftFithet edibeRrds, hiPRavatesotapks. fropdr pPomeds Hokl s =

56.54/ [11 ]pﬁofé@&omw@én&?ﬂsﬁal 8isprabs’, FrBEMk1PY RGeSOl

conparison tube with a flat bottom having a dianmeter of. 23 nmand a

t hi ckne38 ofoptEahpreoducts seck@wmpaptical camis, hptdgadadisksuddguid t h
that of a hazen .standard 25 col or-.conpari.sqn |iquid,at i quid depth of
140 i n & ST CetaresRadt S L TRk A R B e fadee fep Pt cBRAG  n
JI'S K-4101. prasdaesestefeishpdfsgtofs hi apheonlcknasd of tle @fromatic

t et ramet hyl anmoni um hydr oxi de are charged, and the nelt hazen 30 col or

nunber of t RO¥LAANRIMRLeBReGtels RO DT EEFL LRI il teddbut gedgraddyat 175
ot e 1 B8 e B0 oo WG’ SHIA Y Webetanay
di phenyll5cartbhahédtoe 3amel. 2 Pocéssing treatments (such as lamination for
' ' improving {qeatherability, scuffing resistance improving
treatment for improving surface hardness, surfacing with a
matt finish or embossing finish and treatments for obtaining
a translucent surface and opaque surfacé) for providing new
20 functions to the aromatic polycarbonate sheet may be made.
The aromatic polycarbonate of the present invention is
mixed with the above .addit‘ives by any means- such as a tumbler,
V-shaped blender, super mixer, "Nauter"” mixer, Banbury mixer,
kneading roll, extruder or the like. The thus obtained
25 aromatic polycarbonate resin composition can be formed into
a sheet by melt extrusion directly or after it is pelletized'
by a melt extruder.
Moldings héving excellent durability and stability can .
be obtained from the aromatic polycarbonate of the present
30 invention by molding such as injection molding.
The aromatic polycarbonate of the present invention may
be used for any purpose. As partly described above, it can
be advantageously used in .eleCtrdnic and communication

equipment, OA equipment, optical parts suchas lenses, prisms,



25 May 2004 30 tetranethyl ammoni um hydroxi de are charged, and the nelt
hazen col or nunber of the resulting mxture in a nolten state in the

at nosphere at 250C and the nelt hazen col or nunber after the26dd4aM 2004g
mxture is maintained at 250 C for 2 hours are nmeasured. \Wen bi sphenol A
has a nmelt hazen col or nunber of 20 or 4g¢ss at 175 C and a nelt hazen
color nunber of 40 or less after it is maintained at 175 C for 2 hours, it

can be used opbifal a¥isMIAIBHrd s sai® PRI RONFHiherdd, Wit didhan¥na
carbonate has a nelt hazen col or nunber of 10 or |less at 250C and a nelt
hazen col or ¢@eEFigimabersialasEoxrf heme elestwicneppid@ngesys6ad ghdring

hours, it c ' S a a .ia r pal r te. I fication
of raw mat e?lﬁearﬂlggﬁ% %l?%p %%‘6? glggqﬁ%}canghg’ieﬁﬁén%a&igﬁﬁ%na 0ers( purified
as foll ows wexeevnbensasprawvishbar makhiheryanmachinikel mateoivla kvl as 1)
purification of BPA 1)-1 sublimation purification 20 Commerci al |

avai | abl @ BPHRSRLatiag grateRtals - glgddcad, Britediads p Hecurait @%ﬁrry out
subl i mat i on. h&d [ | r it p ssure
of 15 pa (FEhErtsoh e oy spitys Pl ARETET BRASP ety dbo¥:”
deconpr essorstoh ot ahoupeholiegoBRs, SobltarmeiroandS pawkifnige ataterisds , :

ted 2 to.4 ti ired to prepar. i fied les.. As for th
obtai ned purfirRleBrnd o tadpht peleRials) Snghiopros ion TATSEAE OF
purificati onopRés ¥esiA8SaAAbLGands 2 Lnotgad IR matldlaidigd by carrying

out sublimation 30 purification twi ce was designated as Aa*2, and sanples
obt ai ned %y carryi e romaidia palvearponatiecof ithe Bresens, inventhes iand n

L s et e CSEBAedeRy RBCRertRif peey i pelopeibal, SR, MBS O
-net hanol” andddei ed. ifhecezasplientwaneatadignatid atabiRacy.and A-Rme. 1)-3
recrystallization purification
Examples _
15 The following examples are provided for the purpose of
' further iliustrating the present invent:l.'on' but are in no way.
to be taken as limiting. Methods for testing aromatic
polycarbonates produced in the examples are as follows.
1) viscosity average molecular weight (Mw): This is
20 obtained from an intrinsic viscosity ([7n]) measured in
' inethyle_ne chloride at 20°C by an Ubbelohde's viscometer
according to t.l'zé"'foli'(:;wj__ng 'e'xp'res-'s_ion. :
(] = 1.23 x 10°* Mw?*3 | _
2) - determination of contents of metal impurities
25 The contents of metals contained in a polymer are
determinéd by draﬁving a calibration curve for a solutibn of
0.5 g of the polymer dissolved in 25 g of NMP for the electronic
industry by the ICP-MS SPQ9000 of Seiko Instrument Co., Ltd.
to be measured. | '
30 3) high-speed liquid chromatography of BPA
' column; A column having an inner diameter of 4.6 mm and a
length of 250 mm, filled with the Inertosil ODS-3 adsorbent
of GL Science Co., Ltd. prepared by bonding 15 % (amount of
carbon) of _anoctadech grou.p toa high-puritysphericalsilica



Commerci ally avail abl e BPA was recrystallized from acetone and dried under
vacuum A sanple obtained by carrying out recrystallization once was

desi gnated as Ab*1 and a sanple obtained by carrying out reebpMayidQ04zati on
twi ce was designated as Ab*2. Separately fromthese, a purified bisphenol
sanpl e Aab*2 10 was prepared by recrystaldizing sublimtion purified Aa*1l
as a raw material once and further purifying it by sublimation again and

then recrystgdl heatimna pbreddiametal] bEal 00 puld fused ana haRAREGhald Y

avai | abl e BPA was dissolved in a five-fold 15 anobunt of phenol to obtain
“adduct crysta&:I AQ5%0 b]rsfbhenol and phenol at 40C. The phenol was renoved from
t he obtai ned, by ShI i PRI ( r.) and
180 C untiI e am)unt o?é %%olug&%ni ge%aﬁeﬂgo%?éggrém% d w&ugﬁ’h

been purifi eablbytmlysaﬁl &m zelube meanddasegnaﬁeﬂllaOaasaﬂcélu&@d BAC* 2

accordi ng to the nunber of ti of cr stal I It(i’a'n g productlon of DPC
raw mat ePj a™ePHEFEmeHpdA g gaﬁ:,r eyt € 0%1? g of o 8l¥d€cr i bed

in "Plastic Vel ke LAGHW & 4% 025 rﬁ’pmgﬂrmt&e WAL stgéh%u&?& |
Sakajiri et al., pp. 45-46 raw material 2:-DPC is obtained purifying

DPC produced ton ﬁwmmme‘ﬂv\i-s hlEJ(aﬁpre51m¢ﬁu:t§5- Aftet. 8&218t@3¢y@f AG by

a nmet hod described in "Plas ter| ecture .17, Pol carbo te' itten
by Shoi chi Sai ™ %r{,talan L‘f’éwerﬁﬁt]eirqnal aﬁ;éel b’ﬂ:tm%yned by

purifying DRGHNAusesL fmareamgcmél ¥mauat! 3b! ehdi ERLRYl gapkeeat € in
the presence of Ti(OBu)4 as a catalyst in accordance with Exanple 1 of
JP-B 71891 Mnyter fromhthepsparysof Mepsuganen patd lahhe fatd o af Fhganese

Che- above mSCRBE Prte (i e er Bed iy gof (% o MRk AEeRe bt { ol

‘hazen col or stadiergg ammgutemen‘puvzhnesthadtma& Flhdgedatsd idi Eiwed.t to be
‘used. 5 3) purification of DPC_  3)-1 sublimtion purification The sane

appar at us a< s & BRGSBFig, t?rq’rpaﬂ%’r?o% [ PHeSBBR LSS agddy ofor DPC

to carry outysdigdBild Oyrade or higher is diluted with distilled water
15 for high-speed liquid chromatographj to 0.1+0.0001 %, elute
B: acetonitrile for high-speed liquid chromatography is used.
chromatograph: LC-10A of Shimadzu Corporation.
- detector; detector for ultraviolet light having a wavelength
0f 254 nm |
20 a) analysis of compound group A; The ratio of the total of
| the absorption peak areas of compounds eluting for 15.5 to
24 minutes to the: absorption peak area of BPA when 2 g of
BPAisdissolvedin3mlof acetonitriieandanalyzed is measured .
When:BPA having a value of 2.0 x 107 or less as the above
25 ratio is used, a polycarbonate having an excellent level of
color can be produced.
.b) analysis of compound group B; The ratio of the total of
the absorption peak'areas' of compounds eluting for 22 to 24
minutes to the absorption peak area of BPA whern 2 g of BPA
30 1sdissolved in 3 ml of acetonitrile and analyzed is measured.
- When BPA having a #alue of 50 ppm or less as the above ratio
is used, a polycarbonate having an excellent level of color
can be produced. '

4) melt viscoslity stability



purification under a nitrogen atnosphere at a pressure of 10.. ‘30 Pa (.0.3
Torr) and a tenperature of 77 C for 4 hours n number of times to obtain
purified DPC. A sanple obtained by carryi ng out sublimation Z25umayPadtion

- once was designated as Da*1, a sanple obtained by carrying out sublination
purifi-cation tw ce was designated 15 as fpa*2, and sanpl es obtained by
carrying.out sublimation purification 3 tines, 4 tinmes and n nunber of
times were desi gnatid mas 0ol dcoBtg stabil b ge BholyWeshi H@vial WAL, +
distillation + sublimation purification 20 Separately fromthese, raw
materi al DPCrhRsabweHake |W1%va\ﬂt€é1far(% im) m?lllte‘éintYdirs waamu:ed :
distilled u a C Wit nPI

Mat eri al ngltq%?ie‘ A gkgggr g%g g&ﬁlt?g%a%err?&%g ‘ﬁ\ll kkan
Kogyo Shi rrbu:momoc by Lﬁmla)RAA gpuidityoanalieer affm@dmafh:%s auo 161.1;&:9 168C
and 2,000 kPa nHg ch was further purified by sublimtion as

descri bed abb? 39(5“ 1%ﬁ5'n t,s’uPPFiiéa a ghahgy rate perdetnete. Ifhen the
exchange pur n r | n-f ol d
amount 30 o?igﬁéﬁ%ﬁepgggc?gyogggg P %r ougtﬁ-"e\é’;@"\c%géE %ﬁrifglgngqt#] f%rlea el %n
exchange coltlime- thbisotraé.nb dassdnsti ekededf 0.85nder vacuum and t he DPC
was purified | i-mati n to b}r‘g%j{]%furlfled di ﬁhenyl carbonate D-d.

I npurities c® tal n ?f“?‘ﬁr? 'érﬁl?ﬂ ShAekErigratdondaglod ggemedic

di phenyl car#@ﬂﬁégrmeﬁgtgeasur ed by the above method and the results are
shown in Tab to 3 below. 25 May 2004 34 -ri -9 4c riH44c ririrl.
Er-1rlr0i To test the long-term durability under severe ‘

high-fémperafure and high-humidity conditions of an ai‘omé.tic
polycarbonate, the azfomatic’ polycarbonate is maintained at
a temperature 6f 90°C and a relative humidity of 90 % for
1,000 hours. 10 sémples are prepared for each polymer and
15 the following measurements are made to evaluate each pcjlyiner
based on mean values.
5-1) deterioration in color: The color of a polymer chip is
measured by the Z-1001DP color difference meter of Nippon
Denshoku Co., Ltd. The larger the L value the brighter the
20 poJ_.ymer chip becomes and the smaller the b value the less
the polymer chip yellows. When a reduction in L wvalue and
an iﬁcrease in b value (Ab wvalue in the téble) are 10 or
less, it is evaluated that the polymer chip retains desired
‘ color stability even when it is used under severe temperature
25 and humidity conditions for a long time.
5-2) transparency- A plate measuring 50 x 50 X 5mmis molded
by the Neomat N150/75 injection mold:.ng mach:Lne of Sumitomo
"Heavy Industries, Ltd. at a cyl_inder temperature of 280°C
and a molding cycle of 3.5 seconds and measuréd for its total
30 light transmittance by the NDH-3Y80 of Nippon Denshoku Co.,
Ltd. The higher the total light transmittance the higher the
transparency becomes. When the plate has a total light
tfansmittance retention of 90 % or more after a deterioration

test, it is evaluated that the plate retains desired
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transparency even when it is used under severe temperature
énd humidity conditions for a long time.
5-3) moist heat stability of impact resistance: This is
evaluated based on ASTMD-256 Izod impact strength (notched).
5  After the polymer-is dried at 120°C under high wvacuum for
| 12 hours, ametal mold is used to form a 3.2 mm thick injection
moldedplate. The Izodimpactstrengthretentionof this plate
 before and after a moist heat treatment is obtained. When
. the plate has a retention of 90 % or'more,-it is judged that
10 the plate retains desired strength under a long-term moist
heat condition.
6) determination of concentration of terminal hydroxyl
‘groups, and of number of aryloxy terminals
_ 0.02 g of a polymer sample is dissolved in 0.4 ml of
15' -heavy chloroform to measure the concentration of OH terminals
using H-NMR (EX-270 of JEOL Ltd.) at 20°C. The number of
aryloxy terminal groups is calculated as a difference between
the total number of terminals obtained from the following
- .expression and the number of OH terminals.
20 total number of terminals = 56.54/[n]%-%3%
7} melt hazen color number (APHA) |
“Pyrex " colox cbmparison tube with é £lat bottom having
'a diameter of 23 mm and a thickness of 1.5 mm is used to compaxre
its melt hazen color number with that of a hazen standard
25 color compariéon liquid at a liquid depth of 140 mm in a molten
 state based on a color number test method specified in JIS
K-4101. _ _ ‘
measurement method: 54 g of bispheribl A énd 2 mg of
tetramethylammdnium hj(droxide are chérged, and‘the melt hazen
30 color number of the resulting mixture in a molten state in
| the atmosphere Vat'175° C and the melt hazenlcolor number after
the resulting mixture is maintained at 175°C for 2 houré are
measured. '

measurement method: 54 g of diphenyl carbonate ‘and 2 mg of
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tetramethylammonium hydroxide are charged, and the melt
hazen color number of the resulting mixture in a molten state
in the atmosphere ét 250° C and the me_lt‘ hazen color number
after the resulting mixture is maintained at 250° C for 2 hours
‘5 are measured. |
| When bispheriol A has a melt hazen color number of 20
or less at 175°C aﬁd a melt hazen color number of 40 or less
after it is maintained at 175°C for 2 hours, it can be used
as a raw material for a polycarbbnate.
10 Wheh diphenyl carbonate has a melt hazen color number
~of 10 or less at 250°C and a melt hazen color number of 20
or less after i1t is maintained at 250°C for 2 hours, it can
be used as a raw material for a polycarbonate.
purification of raw materials
15 Bisphenol A (BPA) and diphenyl carbonate (DPC) purified
- as follows were used as raw materials for amn aromatic
polycarbonate.
1) purification of BPA !
1)-1 sublimation purification
20 Commercially available BPA was charged into a glass
sublimation purifier to carry out subl;i.mation‘purification
‘s1éwly under a nitrogen atmosphere at a pressure of 13 Pa
(0.1 Torr) and a femperature of 140°C for 5 hours using a
decompressor to obtain purified BPA. Sublimation
25 pﬁrification was repeated 2 to 4 times as required to prepare
purified éamples. ' |
As for the obtained purified BPAI, -a sample obtained by .
carrying out sublimation purification once was designated
as Aa*-l , a sample obtained by carrying out sublimation
30 purification twice was designated as Aa*2, and samples
obtained by carrying out sublimation purification 3‘ times,
4,timés ahd n times were designated as Aa*3, Aa?_4, ..., Aa*n.
1)-2 washing purification l -
Sublimation purified BPA Aa*1l was rinsed with acetone
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or methanol and dried. The samples were designated as A—Réc
and A-Rme.
1)-3 recrystallization purification
Commercially available BPA was recrystallized from
' _' 5 acetone and driedunder vacuum. A sample obtained by carrying
out recrystalliz_atiqn once was designated as Ab*1 and a sample
obtained by carrying out recrystallization twice was
designated as Ab#%2.
| Separately fromthese, a purif iedbisphenol sample Aab*2
10 was prepared by recrystallizing su_blimat:l_.on purified Aa%*l
as a raw material once and further purifying it by sublimation
again aﬁd then recrystallization. '
1)-4 crystallization purification
_ _ Commercially available BPA was dissolved in a five-fold
15 amount of phenol to obtain adduct crystals of bisphenol and
phenol at :40°C. The phenol was removed from the obtained
adduct crystals by steam stripping at 5.33 kPa (40 Torr) and
180°C until the amount of phenol in BPA became 3 %. Samples
which had been pﬁrified by crystallization were designatgd
| 20 as Ac*l and Ac*2 according to the number of times of
crystaliization.
2)  production of DBEC
raw material 1 (DQ) : DPC is produced 'in accordance with a
‘method described in "Plastic Material Lecture 17, o
25 Poiycarbonate' wri‘tten by Shoichi Sakajiri et al., pp. 45-46.
raw material 2: DPC is obtained by purifying DPC produced
in accordance with AExa.mple 1 of_ JP-A 7-l88116 (‘Bayer AG) by
a method described in "Plastic Material Lecture 17,
‘ Polycarbonate” written by'S_hoichi Sak'ajiri et al., pp. 45-46.
30 raw material 3: DPC is obtained by purifying DPC produced
- from commercially available dimethyllcarbonate inthe presence
of Ti(OBu),; as a catélyst in acc_ordancé with Example 1 of JP-B
| 7-091230 (the term "JP-B" as used herein— méans an "examined

Japanese patent publication") (Asahi Chemical Industry Co.,
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Ltd.) by the above method.

The rawmaterials 2 and 3 had an extremely bad APHA (melt
hazen color number) owing to impurities and were judged as
difficult to be used.

3) purification of DPC-
3)-1 sublimation purif icatioﬁ

The same apparatus as used for the sublimation

purification of BPA was used for DPC to carry out sublimation

'purification under a nitrogen atmosphere at a pressure of

30 Pa (0.3 Toxrr) and a temperature of 77° C for 4 hours n number
of times to obtain purified DPC. _
A sample obtained by carrying out sublimation

‘purification once was designated as Da*l, a sample obtained

by carrying out sublimation purification twice was designated

as Da*2, and samples obtained by éarrying out sublimation

 purification 3 times, 4 times and n number of times were

designated as Da*3, Da*4, ..., Da*n.

3)-2 washing in water + distillation + sublimation

. purification

Separately from these, raw material DPC was washed in
hot water (50°C) three times, dried and distilled under vacuum

i_n accordance with a method described in "Plastic Material

Lecture 17, Polycérbonate" written by Toshihisa Tatekawa

(Nikkan Kogyo Shimbun Co., Ltd. ), pp. 45 to collect a fraction

‘at 167 to 168°C and 2,000 kPa (15 mmHg) which was furtherx

purified by sublimation as described above to obtain purified

~diphenyl carbonate D-G.

3)-3 ion exchange purification |

The raw material DPC was dissolved in a ten-fold amount
of adetone and let pass through a cation and anidn mixed ion
exchange column, the solvent was distilled -off' under vacuum,
a.nd the DPC was purified by sublimation to obtain purified
diphenj_rlr carbonate D-d.

Impurities contained in the purified bisphenol A and

-P 4 H am 3~-[a NN N d UONkDNac C ]HHH A 41Cnljis IC
r-le--1rlrl 41 0 Z -4 O 44 0 (DU
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diphenyl carbonate were measured by the above method and the

results are shown in Tables 1 to 3 below.
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3H

Br
1*
1%
1%
1%
1*
1%
1%
1%
1%
1%

30
12
12
12
4
8
2
6
2
1%

S
1
1
1
1
1%
1%
1%
1%
1%
1%

{ppm by weight)
fourth elements
Cl

N
1
1
-1
1
1%
1%
1
1%
1
1%

non-metal impurities

1%
1%
1%
1%
1%
1

i*
1

1%
1%

Tablé 1 (continued)

BPA
. Ag

Aa*l,
A-Rme
A-Rac
Aa*2
Ac¥®]
Ac*2
Ab¥*]1
Ab*2
Aab*2

sample name of
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Comparative Example 1

An aromatic polycarbonate was produced as follows.
137 parts by weight of commercially avaiiable BPA (Ag) and
135 parts by weight of purified DPC (Da*l) as raw materials,
and 8.2 x 10™° part by weight of a disodium salt of bisphenol
A and 5.5 x 10°° part by weight of tetramethYlammonium"
hydroxide (to be abbreviated as TMAH hereinafter) as
polymerization catalysts were charged into a reacfor

eguipped with a stirrer, fractionating column and

- decompressor and molten at 180° C under a nitrog‘an atmosphere.

The inside pressure of the reactor was re‘du'ced to 13.33

kPa (100 mmHg) to carry out a reaction under agitation for

/20 minutes while the formed phenol was distilled off. After

the temperature was raised to 200°C, the pressure was
gradually reduced to carry out the reaction at 4,000 kPa (30
mmHg) for 20 minutes while phenol was distilled off. The
reaction was further continued by gradually increasing the
temperature to 220°C for-20 minutes, 240°C for 20 minutes
and 260°C for 20 minutes and then by reducing the pressure
to 2.666 kPa (20 mmHg) at 260°C for 10 minutes, 1.333 kPa
(10 mmHg) for 5 minutes and finally at 260°C and 66.7 Pa (0.5
mmHg) until the viscosity average molecular weight became
15,300.

- Thereafter, 3.6 x 10™ part by weight of
tetrabutylphosphonium dodecylbenzene sulfonate (to be
abbreviated as DBSP) was added and stirred at 260°C and 66.7
Pa (0.5 mmHg) for 10 minutes. The finally obtained aromatic

| polycarbonate had a viscosity average molecular weight of

15,300, a terminal hydroxyl group concentration of 86, a
phenoxy terminal group concentration of 154 eqg/ton-
polycarbonété) and a melt viscosity stability of 0.
Comparative Example 2

Polymerization was carried out in the same manner as

in Comparative Example 1 except that 1.7 x 10" part by weight

(3)
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Exanple 1 An aromatic pol ycarbonate was produced as foll ows. 25%%’%5 by
. wei ght of comrercially avail able BPA (Ag) and 135 parts by wei ght of
purified DPC (Da*1) as raw materials, 5 &Ad 8.2 x 10-6 part.. by wei ght of

?e?ir Zﬁgi E)TI Z%‘ﬁ;ﬁ%&f]ﬁ% %QZI} rf)%losp'%mzﬁ]idurr? 'l?y&(rg'}gj-_ ep?g) BZ g\%{)gg%igfted as
: TBPH hereinafter) was used in place of TMAH. The finally
obtained aromatic polycarbonate ‘had a viscosity average
molecular weight of 15,390, a terminal hydroxyl group
5 concentration of 87, a phendxy terminal group concentration
of 152 (eq/ton—polycarbonate) and amelt viscosity stability
of 0. |
Example 1
The aromatic i)olycarbonate -obtained .in' Comparative |
i0 Example 1 was dissolved in 1.5 x 10° parts by weight of NMP
for the electronic industry, 1.1 x 10"’; parts by weight of
methanol for the electr.onic industry was addedi to separate
-the precipitated polj(mer by filtration, and the polymer was
dried at 13.3 Pa (0.1 mmig) and 100°C for 24 hours. _ The
15 obtained aromatic polycarbonate had a viscosity average
molecular weight of 15,300, a terminal hydroxyl group
concentration of 85, a phenoxy terminal group concentration
of 154 (eg/ton-polycarbonate) and a melt viscosity stability
of 0.
20 Example 2
2-methoxycarbonylphenylphenyl carbonate (to be
_ abbreviated as SAM hereinafter) was added in an a_mount of
8.0 x 10 part by weight based on 1 part by weight of a polymer
when the viscosity average meolecular wei-ght of a
25 polycarbonate became 15,300 in the production of the
polycarbonate in Comparative Example 1 and stirred at 260°C'
and 133.3 Pa (1 mmHg) for 10 minutes. Thereafter, 2.3 x 10°°
part by weight of DBSP was added and stirred at 260" C and
66.7 Pa (0.5 mmHg) for lb minutes.
30 - The obtained aromatic polycarbonate was dissolved in
1.5 x 10° parts by weight of NMP for the electronic industry,
1.1 x 10* parts by weight of methanol for the electronic
industry was added to separat_e the precipitated polymer by -
filtration, and the bolymer was dried at 13.3 Pa (0.1 mmHg)



- hydroxide (to be abbreviated as TMAH herei nafter) as

pol yneri zation.catal ysts were charged into a reactor equipped with a
stirrer, fractionating colum and 10 deconpressor and nol t en2&tMays2004 under
—a nltrogn atnosphere. The inside pressure of the reactor was reduced to
13.33 kPa (100 nmmHg) to. carry out a redétion under agitation for . 20

m nutes while the forned phenol was distilled off. After the tegBerature

“was raised t 879008 EHPHPESRAFES nasTAS oftadaad §rPRaGdEPeLYERFPIRBLL t he
reaction at $2000vKkBRo63I%y &PEVgé Ro12d M‘@f%ﬂ@'&ﬁl_@bgﬂgt ai"@érﬁl%g‘éil | ed

off. The reaction was further continued by gradually 1ncreasing t
t enper at ur e hyd2a®if grodd edvmeewbraRiGf diHe020a phanesy tamthi2@Cgionp20.

m nut es and then by reducingt pressure 20 to 2.666 _kPa (20 at 260C

for 10 m nut EoneeRiastis W (1o MSE Il ver BaSaRtEe) | A1 9 BELBo0C and
66. 7 Pa (%. 5vi@@dg)it§,nt§ﬂaﬁimw Oy average nol ecul ar wei ght becane

~15,300. Thereafter, 3.6 x 10-4 part by weight of 25 tetrabutyi phosphoni um

dodecyl benzeBxag@lifeoFate (to be abbreviated as DBSP) was added and stirred
at 260 C and 66.7 ). far 1l i-autes. The finall ai.n
ThE b G o Biradfud ZVERE e kiR oty S 50

aromati c pol ycar bonat a Vvi-scosi average

a term nal hydisoxgkedgiauancanéent et ion, &fx 89,7 pardD byPkengxt basdnah
‘group concentration. of 154 eqg/ton polycarbonate) and a nelt viscosity

stability of lopPardhyamalidht méidie 2obansFer iThe iRt aired AFeBAtHOt i n
th ' ' | t.l 2 t 7 2 t
by e, gt 025 SRRT STHPRATY S o (RO BS ArEd motabutar pka it b

- abbrevi ated 4$, 3DBRH ahdreamiaid e rhydwasxyis egicoup ptomeentrabdbin dlfe 30i,nal | y

- .obtai ned aromati c polycarbonate had a viscosity avera | ecul ar wei ght
of ‘15,300, 2 PRSRAAYAIL AR I SERER FOPCTNCERt 128 | OF 00259594 thRanoxy
‘termnal growR16RRGAYNAld Pai d e {€WifdoPPtyCatipnaie)y ardoa nmelt

viscosity stability of 0. Exanple 1 The aromati ¢ pol ycarbonate obtained in
Conparative Exgmpdg#nfl e 1 was dissolved in 1.5 x 103 parts by wei ght of NW

for the ﬂi ectroni Cﬁe&@”ﬁ&iﬁe}i;a%i%g'éag %’atx.sribéld'%itggﬁ 'é:ﬁe same manner

as in Comparative Example 1 except that purified BPA (Ac¥*1)
and purified DPC (Da*l) were used. After polymerization, SAM
and DBSP were used in the same manner as in Example 3. The
finally obtained aromatic polycarbonate had a viscosity
20 average molecular weight of 15,300, a ferminal hydroxyl group
concentration of 30, a phenoxy terminal group concentration
of 209 (eq/ton-polycarbonate) and a melt viscosity stability
of 0. | '
Example 5
25 The aromatic polycarbonate obtained in Comparative
Example 1 was dissolved in 1.5 x ]‘.03 parts by weight of NMP
for the electronic industry and treated with activated carbon,
and 1.1 x 10* parts by weighi: 'of ﬁlethanol for the electfonic
industry was added'dropwise,under a_igitation at a rate of 1
30 x10°parts by weight/min to separate the preCipitat'ed .polymer
| by filfration. This reprecipitatioln operation was repeated
twice and the obtained polymer was dried at 13.3 Pa (0.1 'mmHg)
and 100°C for 24 houré. The obtained polycarbonate had a

viscosity average molecular weight' of 15,300, a terminal



~met hanol for the electronic industry was added to separate the

precipitated polyner by filtration, and the polynmer was dried at 13.3 Pa

(0.1 mrHg) - and 100C for 24 hours. The 15 obtained aronatic péPMay¥¥dat e

. had a viscosity average nolecular weight of 15,300, a term nal hydroxyl
‘group .concentration of 85, a phenoxy tefdinal group concentration of 154
(eg/ton-pol ycar bonaéﬁ and a nelt viscosity stability of 0. 20 Exanple 2

- 2-met hoxycar B8l éFBHBn‘Wn‘E%IPBB‘?I %8“(?%896 a e theFnadagroup

~hereinafter) coazendded iidh dF ABWNtedf tod-FoXydQrBoRath )P¥nehoheikased on
1 part by weight of a polyner when the viscosity average nol ecul ar wei ght

of a 25 pol y¥isseordity Isdedielityy 30D @0 t he production of the polycarbonate

I-n Corrparati#%aﬁéﬂfr;flse 1 and stirred at 260 C and 133.3 Pa (1 mrHg) for.
10 m nutes. ereatter, 2.3 x 1006 part by weight of DBSP was added and

stirred a3 260C anNMel@6pdifRetzatiBhigyaé Warkdidd buitesn B¥e HithOhhaneed
aromati-c pol ycarbonate was dissolved in 1.5 x 103 parts by wei ght of NW

‘for the el ecBfoAPcCoRBAERF) Ve Bxampleok qsgert FhatenypmifdedrBPRakdb*R0r t he
‘el ectronic iyndu t r th ipi-t at qQl.yner .
filtration, aa% ?ﬁ%igf)%??n[gﬁéiag)s‘ r?gggal?é%%f 3 Pa %lp%fﬁﬁ%z%y%y 4 41

and 1000 C f an®dBEsPumerelhesabtas natl Example c3 polBwarbbnelty dbtagned
vi scosity average nol ecul'ar wei ght of 15, 300, a term nal hydroxyl group

concentrati oﬂrgg‘aé:&c RPFEHHEL ISkt JrotpcotdhEeAVPARIEN TG eEPd AT
(eq/ ton-pgl YWi%@ﬂE'ii‘b@ 131G 18] tté:r?(iz?&:?%}‘d’ré;ti-% 'bf&%ﬁofzongent gaRLe 3

The. procedure o anpl e 2 was repeated except at”SAM was used i n an
anount of 1708 »010-23 phenoxy tweimyinabageoumnconceatrabjoneefh06f t he

polymer. The qbtained aromatic 10 pol ycarbonate had a viscqsily, average
ol ecul ar vl G R e b fARd & malE 1 Y Yot 9 ot a0,
a phenoxy t gs@mpale gr oup concentration of 209 (eqg/ton polycarbonate) and a

melt viscosity stability of 0. Exanple 4 15 Melt pol ynerization was carried
out in the sane maAREPTeGeduresfi¥anple wasmareriedepcephdinglTMAHed

BPA (_ Ac*ﬂ% was used in an amount of 5.5 x 107? part by weight. The finally
obtained aromatic polycarbonate had a viscosity average
molecular weight of 15,300, a terminal hydroxyl group
concentration of 30, a phenoxy terminal group concentration
of 209 (eg/ton-polycarbonate) and a melt viscosity stability

20 of oO. '
Example 8
The aromatic polycarbonate obtained in Comparative
Example 1 was dissolved in 1.5 x 10° parts by weight of NMP
for the electronic'induStry and treated with a mixed ion
- 25 _éxchange resin column, and 1.1 x 10f parts by weight of
methanol for the electronic industry‘v}as added dropwise under |
-agitafion at arateof 1 x 10? pa];ts by weight/min to separate
the precipitated polymer by filtration. This
reprecipitation operation was repéated twide'and the
30 obtained polymer was dried at 13.3 Pa (0.1‘mmHg) and 100°C
' for 24 hours. The finally-Obtained aromatic polycarbénate
hadaxﬂscosityaveragemoiecularweightofl5,300,atermiﬁal'
hydroxyl grduﬁ: concenfrat_i'on of 85, é phenoxy terminal groﬁp

concentration of 154' (éq/ton-polycarbo_nate) and a melt



-and purified DPC (Da*1l) were used. After polynerization, SAM and DBSP were
~used in the sane manner as in Exanple 3. The finally obtained aronatic

pol ycarbonate had a viscosity 20 average nol ecul ar wei ght of 2p Mayig04,

. termnal hydroxyl group concentration of 30, a phenoxy term nal group
‘concentration of 209 (eq/ton-polycarbondBe) and a nelt viscosity stability
of 0. Exanple 5 25.. The arqmatic pol ycarbonate obtained in Conparative
Exanpl e 1 wa¥i§resdit¥e§tiapitif % ofpP parts by wei ght of . NVP for the

el ectronic igdugbhy and treated with activated carbon, and 1.1 x 104 parts
by wei ght of nethanol for thé electronic industry was added dropw se under
‘agitation at a ratMedt pdoBPmerii8Riparwas lmammEieghbu/itnin the seper maantie

i pitated | by fijlt ti . hi i pi tatl o ti
P epont e twPB PR LS ERATINS, oPRGRE L ek i Watad BEA 6AGR* Fire)
and 100C 4 or a3 perisied P OhbaigNederel vsad bomﬁt&ﬁgglwe\eimcﬂ axfir age

nol ecul ar. wei ght of 15,300, a term nal 25 May 2004 hydr oxyl group
concentr at i oangf DBSP wegikemeed taf MmBxapple 3 comtfinably obblisined

/ t on- pol y¢ t d | 1 ' ity stabjlit f 0. 6 Melt
o v 2o Y SRR e AR b o P LB S i
1 except thawefahitl iofd 1BRA00AD e 2 ermiaikh miyFdféel Dot P 6dn¥EHErHEEEn

After polynerization, SAM and DBSP were used as in Exanmple 3. The finally
obt ai ned " ar 8Fatilc FoPRERBTH A THRRL FFR sFeYcavEFragéoroPEcdlPlr 10

i ght 0fg 15,300,/ 3 L&/ | \ ;
1191 Sl 19 360 o T ALY o8 RSO ALIEY <Pyl Bherer

viscosity st@bility of 0. Exanple 7 The procedure of Exanple 6 was
r epeat ed exc%%t that TMAH 15 was used in an anount of 5.5 x 10-2 part by
|

wei ght. The H‘éﬁalrftlaﬁt FXAWP L% otati ¢ pol ycarbonate had a viscosity
average ol ecul ar peRinHteOfald, 3@ 8 22 keI o RRlr-thisgh h@&@l&)di%gium

concentration of 30, a phenoxy term nal group concentration of
“(eq/ t on- pol ySatkonst bjsphenglnd| angi 3co o thostnett ity wed@hif oF. THAEnpke 8
- ' 1'5 polymérization catalysts were charged into a reactor.
equipped with a stirrer, fractionating column and
decompressor and molten at 180° C under a nitrogen atmosphere
as in Comparative Example 1.
_ The inside pressure of the reactor was reduced to 13.33
20 -kPa (100 mmHg) to ca.fry out a reaction under agitation for
20 minutes while the formed phenol was distilled off. After
the temperature was raised to 2(.}70°C, the pressure was
gradually reduced to carry out the reaction at 4.000 kPa (30
mmHg) for 20 minutes while phenol was distilled off. The
25 reaction was further continued by gradually increasin_g the
tempe;*ature to '220°C for 20 minutes, 240°C for 20 minutes
and 260° ¢ for 20 mi_nute_s 'and then by reducing. the pressure
to 2.666 kPa (20 mmHg) at 260°C for 10 minutes, 1.333 kPa
(10 mnHg) for 5 minutes and finally at 280°C and 66.7 Pa (0.5 "
30 mmHg) until the viscositiy average molecular weight became
15,300. | |
-Thereafter, 1.3 x 10°° part by weight of DBSP was added
and stirred at 280°C and 66.7 Pa (0.5 mmHg) for 10 minutes

to obtain an aromatic polycarbonate. The obtained aromatic



The aromatic pol ycarbonate obtained in Conparative Exanple 1 was dissol ved
in 1.5 x 103 parts by weight of NMP for the electronic industry and
treated with a nixed ion 25 exchange resin colum, and 1.1 xZ29d42i04s by

. weight of nethanol for the electronic i\%gustry was added dropw se under
agitation at a rate of 1 x 102 parts by ight/mn to separate the

precipitated filtration. This reprecipitation eration.wa
r epeat ed-tV\A'nggﬁ'g‘E E) ﬁ@%& (%l?tdgian_ev Spcocfsylng %‘é%r%g?e%o ?9‘@8?3‘*’%&9{]‘6. ?%
“mrHg) and 1Q6,600f, 0k Z4rkdwas. hirErdxyR| dyowbt 8bREedndratRbhCopoBgcagbonat e

- had a viscosity average nol ecul ar wei ght of 15 300, a term nal hydroxyl
group concenPRERPEY SPTEdnad SRk \CIRGoRFERtEPBURE 2BAcedl £8Rron of 154

(ea/ton-po’ Y8l 3ea2hBhatld MdTH mt N E0D0: §3:aBERTLEY OBt gRI T TLY Of 0.

Exanple 9 Melf't polynerization was carried out nannér as in
‘Conpar at ive Exmpplrativex Esamptltentd pMw f+ ez BFR0 [ Aab*2) .5 and purified DPC
(D-d) were used. A&fler g&lnﬁlrrer,i zat,i on, SAM and DBSP were used as in Exanple
3. The finally obt &M YAPEARALLPoPYcERBoRRPBAkLE ROV SRERPRRLEVWARe

- nol ecul ar “@hghheﬁfc%ﬁtggﬂed?ﬂﬁ”dgﬁﬁﬁr5W$@QXﬂkaﬂgggplC?BCSBkﬁﬁhi8” of

30, a phenoxy term nal group concentration of 209 _
"(‘eq. / t on- pol pedvbenhraptenthayimg ta Wistosiilyy sawdrdage ymolec@lafowpaghti ve

Exanpl e 3 Raw.nmgtekjal s d 8.2 x 105 part.by_weight of a disodjum salt

of bi sphenol Wg\ng%dgb%lg? . 933?5§|"t %ev\é?_éﬁ’n%ﬁi _ E%C_R%f$8?§h@¥‘?§3tion

cat al ystio Wwehadeeigedsh byt ver£§6 ol eRMiaiPRgight b 0251 5HOCTa terminal

-fracti-onati ng colum and deconpressor and nolten at 180 C under a nitrogen
¥

- at nospher e drRxgdngarap GRS kian ofhd 3. na ithennes feraisal geonpact or
was reduced kPa (-1 ‘ a_reactj under
-agi tation'foIr"‘Bn%gnr%n}'ralltijt?ngl \?A%i f?&%‘%@”ﬁ‘%‘%‘?ﬁ% Ec'ifi:"gtf%l ngtoff . After

t he tenperatwviscoadtyastathitld tFOME G he pressure was gradual ly reduced to .
carry out th reaitio at 4. Q00 kPa (30 mmHg) for 20 minutes while phenol
was di still eb*BMP ePnd0 38 ddction was further continued by gradually

i ncreasing the tenpreahvbRiatdc? HREycirithdid Bt itddG A EorParhBLtes
- Example 4 was treated in the same manner as in Example 1 and
Example 8. The obtained polycarbonates had a viscosity
average molecular weight of 22,500, a terminal hydroxyl group
concentration of 73, a phenoxy terminal group concentration
20 'of 77 eq/ton-polycarbonate and a melt viscosity stability
of 0. .
Cqmparative Example 5
502.89 (2.21 mols) of raw material bisphenol A, 2.21
lite:s (4.19 mols of sodium hydroxide) of a 7.2 % sodium.
25 hydroxide.aqﬁeous solution and 0.98 g (0.0056 mol} of
" hydrosulfite_sodium were charged into a 5-liter reactor
equipped with a phosgene blowing tube, thermometer and
stirrer éﬁd;dissdlvedq 1.27 liters of methylene chloride and
80.70 g (0.98 mol of sodium hydroxide) of a 48.5 % sodium
30 hydroxidg agueous solution were added under agitation, and
250.80 g (0.253,mdl) of phosgene was added at 25°C over 180
minutes to‘carry out a phosgenation reaction.
© After the end of the phosgenation reactioﬁ, 17.51 g
(0.117 mol) of p-tert-bﬁtylphenol, 80.40 g (0.97 mol) of a



and 260C for 20 mnutes and then by reducing the pressure to 2.666 kPa (20
nHg) at 260C for 10 mnutes, 1.333 kPa (10 nmHg) for 5 m nutes and
finally at 280C and 66.7 Pa (0.5. 30 nmHg) until the viscosi 3 Madife

. ol ecul ar wei ght becane 15,300. Thereafter, 1.3 x 10-3 part by wei ght of

" DBSP was added and stirred at 280 C and466.7 Pa (0.5 mmHg) for 10 m nutes
to obtain an aromatic pol ycarbonate. The obtained aromatic 25 May 2004 44
-pol ycar bonat é8h§d%ascvdsumshy®rcaxedag@qu@dmsuhalulvmrgkﬁnd)fl JiL 300(0a013

term nal hydroxyl entration of heno rmnal _gro
concent rat?/oﬁ' é‘%ﬁ ?§4%§8F%g‘¥i cl&sbﬁ‘nﬁf*g %ﬁﬁt gﬁ‘EFt ééﬁ?? si“?}ngg&&ueﬁ ty
of 0. Conpagat 3ge &Pt idrddV 2 D Hodhe 00! yompiLaati eneoieala%l%hormtl c

pol ycar bonate was further continued in Conparative Exanple 1 to obtain a
pol ycar bonat & Rathideneycbdeozide éﬁen&azgyaﬁnseearataﬂefw tbe zgasmaomn t he

ol ccular® welRECoRoa e, PREEF WA Fue, Bpadn el bR SRshtal Rar Poves 7.

a ‘phenoxy tesnmtimesgtoupbtagncanpoaycarbehaté easianhatineaabonatesang a
melt viscosity stability of 0. Exanples 10 and 11 15 The aromatic
* pol ycar bonat 8VEsEgieeel erusriaiaht 8 Badf e MtoERinad S1edroxyk Eov@ne

manner as in I d ﬂgﬂ i C a
viscosity averg’g@g&#i cu gFEiwgi'éu %P“ , %?mg&g ?%h*agaﬁggﬁrggéﬁzgggou
" concentrati onfoﬂzzBeqa/pdmapa;cycar:hrbnalteganﬁm omlde Rtisaioisdty?28tability
~eg/ton-po ycarb te and a nelt viscosity stability of 0. Conparative
Exanpl e 509%g 2 21 nols) of raw material bisphenol A 2.21 liters
(4.19 nol s ofe ]_lém]_@/drOXI de) of a 7.2 % sodium 25 hydroxi de aqueous
solution and 0.98 g (0.0056 nol) of hydrosulfite sodiumwere charged into a
5-liter reactor e&hﬁpg@mwm@nmmweimlwe ubewas hwadenetekthend

ST a0 Seasabiegs doffabiiste BLaRELDA SR U8 BT sRBnEReta . O

_ were added uméeumgavmhgommmsa&qr &Qe@a@@ rbfecuRh) wéighosgens, sed added
at 25 ¢ Q¥era1%%rm1nal hydroxyl group concentration of 15, a terminal
phenoxy _grbup concentration of 224 eq. /ton-polycarbonate and

a melt viscosity stability of 0 was obtained. The contents

of impurities (unit: ppm, ppb) in the aromatic polycarbonates
obtained in Examples 1 to 12 and Comparative Examples 1 to

20 5 are shown 1n Table 4 below.



- mnutes to carry out a phosgenation reaction. After the end of the
“phosgenation reaction, 17.51 g (0.117 nol) of p-tert-butyl phenol, 80.40 g
(0.97 nol) of a 25 May 2004 45 48.5 % sodi um hydr oxi de aque@ddMay 2004
solution.and 1.81 m (0.013 nol) of triethylamne as a catal yst were
added; maintained at 33C and stirred fof 2 hours to conplete the reaction.
A nethylene chloride | ayer was separated fromthe reaction m xed solution
- which was then purified by washing in water 5 tinmes to obtain a

pol ycarbonate resin having a viscosity . average nol ecul ar wei ght of

15,300, a term nal xy—orogp T goncgntrgtio—qft135, et er m nal phenoxy
group concentrati 224 led. /|t an-|paql ycagr Qorjatle [and |a[mgl t vi scosity
stability 10 of O0.{l. EEkaane 17 Thg dqane (trledt nent jag ijn |[Exanple 1 was
made on the pol yner .Hccgléaratiwe B armml|@ |9.|«Fiknaliky« |@ |pol ycarbonat e
resin having a vis £ ~47drHge 1ot |eq ol |at et | gh df”JS,QCO 15 a term nal
hydr oxyl group con rgtijonn af |15, |a |tqrmi nal| |phenoxy |grioup concentrati on
- of 224 eq./ton-pol bangt § and ja [mgl t| Vi 4casifty gt abifl ijty of 0 was
obt ai ned. The cont sr—jofHaut it gt pRr—R-{t he aromati c
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The physical properties of the aromatic polycarbonates

obtained in Examples 1 to 12 and Comparative Examples 1 to

‘5 are shown in Table 5 below.
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0.01 wt?¥ of tris(2,4-di-t-butylphenyl)phosphite and
0.08 wt? of glycerol meonostearate were added to each of the
aromatic polycarbonates of Examples 8 and 9 and Comparative

5 Example 3. The obtained composition was molten and kneaded
by a vented double-screw extruder (KTX-46 of Kobe Steel, Ltd.)
at a cylinder temperature of 240“Cjwhile'it was degassed to

- obtain pellets. The pellets were used to carry out a
tempereture and humidity deterioretion test for DVD
10 (DVD Video) disk substrates

A melt mold special for DVDs was attached to the DISK3
MIII injectionmolding machine of Sumitomo Heavy Industries,
Ltd., a nickel DVD stamper having information including an
address signal was set in this.metallﬁold, the above pellets

15 were injected into the hopper of a molding machine
automatically, and a DVD disk substrate having a diameter
of 120 mm and a thickness of 0.6 mm wae molded at a cylinder
temperature of 380°C, a metal mold temperature of 115°C, an
injection speed of 200 mm/sec and a retention pressure of

20 3,432 kPa (35 kgf/cm?).

To test the long-term reliability of an optical disk
under severe temperature and humidity conditions, the
aromatic polycarbonate optical disk substrate was maintained
at a temperature of 80°C and a relative humidity of 85 % for

25 1,000 hours and then evaluated by the following measurement.
_Number of formed white points: The optical disk substrate
after the temperature and humidity'deterioration test was
observed through a polarization microscope to count the
number of formed white points of 20 pm or more in size. This

30 was made on 25 optical disk substrates (diameter of 120 mm)‘
to obtain a mean value which was taken as the number of ﬁhite
points.

As a result, the numbers of white points of Examples

13 and 14 and Comparative Example 6 were 0.2, 0.1 and 3.5,
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-respectlvely
Example 15
After the aromatic polycarbonate of Example 10 was
molten, it was supplied to the T die of a molding machine
5 Dby a gear p.ump quantitatively. 0.003 wt% of trisnonylphenyl
phosphite was added before the gear pump and the aromatic
polycarbonate was melt extruded into the form of a sheet
having a thickness of 2 mm or 0.2 mm and a width of 800 mm
‘while it was sandwiched between a mirror surface cooling roll
10 and a mirror surface roll or contacted on one ‘side.
A visible 1i§ht curable plastic adhesive (BENEFIX PC
of Ardel Co., Ltd.) was applied to one side of the obtained
_aromatlc polycarbonate sheet (thickness of 2 mm) to form an
| adhesive layer on the sheet while the sheet was extruded in
15 one direcfion such that air bubbles were not contained in
the sheet and exposed to light having an energy. of 5,000 mJ/cm?
by an optical curing device equipped with a visible
‘light-exclusive metal halide lamp to obtain a laminate. When
the adhesive strength of the obtained laminate was measured
20 1in accordance with JIS K-6852 (compression shear adhesive
strength test method), it was 10.4 MPa (106 Kgf/cm?). .
A uniform mixed solution of ink (Natsuda 70-9132: color .
136D smoke) and a solvent o
'(isophorone/cyclohexane/isobutenol = 40/40/26 .'(wt%}) was
25 .p;inted on a 0.2 mm thick aromatic polycarbonate sheet by
a silk screen printer and dried at 100° C for 60 minutes. The
ink prini:ed surface was satisfactory wj.thout a transfer
failure. '
Separately, a sheet_ (thickness of 0.2 mm) printed with
30 printing ink prepared by mixing 30 parts of a polycarbonate
resin (specific viscosity of 0.895, Tg of 175°C) obtained
from general interfacial polycondensetion‘between 1,1~
bis{4-hydroxyphenyl)cyclohexane and phosgene, 15 parts of
Plast Red 8370 (of Arimoto Kagaku Kogyor Co., Ltd.) as a dye
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Exanpl es- 13 and. 14 and Conparative Exanple 6 0.01 wt % of

tris(2,4-di- ﬁnﬂuﬂ-ﬁpp@@ny:lS) pospiiitanans . 931lvwens ovagl péereld donest ear at e

were added to_each.of aronme car. bo tes of d.9 and
Comparati ve 2ras&hiBe OTarBbdiTtet IR SRR H TSR At S He i Bed e e
by a vented qipahngt&cmemzstdmla&jﬁKTéhél@mﬁldﬂomdSt)eﬁéreIatsze)rt ablaed
cylinder tenperature of 240 Cwhile it was degassed to obtain pellets. The

pel l ets wer eatisel0t 6-caFry pREterncphdite Mrinkirdl Mentdiany odetde pddedn
Lest for PVDL 10,V dea), A apREiAg s A BbhoPRaT1PRES BlckPsOVDS

~was attac
blotches and blurry spots and an insert molded product whose

printed portion had a good appearance was obtained.
Examples 16 to 22 | ,
| 0.003 wt% of trisnonylphényl phosphite and 0.05 wt% of

10 trimethyl phosphate were added to the aromaticpolycarbonaté
of Example 10 and unifdrmly mixed to obtain aromatic
polycarbonate powderé . The powders and components (shown by
"the following symbols) in Tables 6 and 7 were uniformly mixed
tdgether using'a tumbler, the resulting mixture was

15 pelletized by a.30lmn-di&metér‘vented.double—screW'extruder
(_KTX—SO of Kobe Steel, Ltd.) at a cylinder temperature’ of
260°C and a vacuum degree of 1.33 kPa (10 mmHg) while it was
degassed, arid the obtained pellets were dried at 120°C for
5 hours and molded into a measurement piece b_Y an injection

20 moldiﬁglnachine (SG150U of Sumitomo Heavy Industries, Ltd.)
at a cylinder temperature of 270°C and a metal mold
temperature of 80°C to carry out the following evaluations.
The results are shown in Tables 6 and 7.
(1)-1 ABS: styrene-butadiene-acrylonitrile copolymer;

25 Suntac UT-61; Mitsui Chemicals, Inc. |

| (1)-2 AS: styrene-acrylonitrile copolymer; Stylax-AS 767

'R27; Asahi Chemical Industry, Co., Ltd. _
(1)-3 PET: polyethylene terephthalate, TR-8580; Teljln
Limlted intrinsic v150051ty of 0.8

30 {1)-4PBT: polybutylene terephthalate; TRB-H; Teijin Limited,
intrinsic viscosity of 1.07 |
(2)-1 MBS: methyl (meth)acrylate—butadiene-styrené
copolymer; Kaneace B-56; Kaneka Corporation

{2)-2 E-1: butadiene-alkyl acrylate-alkyl méthacrylater '



MIIl injection nolding machine of Sum tono Heavy | ndustries, -.Ltd., a
ni ckel DVD stanper having information including an address signal was set
inthis netal nold, the above pellets 15 were injected into25hayheqper of
- a nol ding nmachine autonatically, and a DVD, di sk substrate having a
dirameter of 120 nmm and a thickness of 058 nm was nol ded at a cylinder
tenperature of 380 C, a netal nold tenperature of 115 C, an injection
speed of 200¢ARPIFBEFHParatebdEEm 3H 0% sknreba Clrgniz;aB Inkls (35 Rt/ cnp)
.- To test thg¢long-termreliability of an optical disk under severe
tenperature and hum dity conditions, the aromatic polycarbonate optical
di sk subst r af@)wasErRi reaapest t @trubbeanpempirise naf a §b Xy @rghidos €1 8khue
hum dity of 85 % for 25 1,000 hours and then eval uated by the follow ng
neasur enent . SORBRBER to NG, An@tP LHA e WHSiits) acrrel kg | PP sRoBDBBEREL €
after thegte t : : Wal I ' t Q hr ough
a pol ari ?jatigﬁg%ﬁc?%?ggglg :)t@é?&%‘%é.t e dr?ﬁfr%%tetlrwggik ?g%%%a%i'ﬁgé%ﬁg?éeof 20
~umor nore i B-2004; FWHitsubdshds Regyober alv .25 Iopti cal di sk substrates

(di aneter  of 0 tQ obtajn a _nmeap val ue which was taken.as the nunber
of whi te_poi_ﬁg’_iflnﬂ? & s‘fu-la%,'Ttoné;n hhE3E6t CPoi ntkdof EXSRBEEs 13
and 14 and CpapaiateyaiEnavekertmiatarlalpy01ds8Pdadrbraldbi YRYmdPHSa51
respectively. Exanple 15 After the aromatic polycarbonate o lExarrpfie 10
was nol t en, 5 tmwad:/BupgplBi ed to the. T die of a nolding machine by a gear

punp qu i tativel K. % of trisnonyl phen osphi added

bef ore trH{a ggél) gurép %rgf %t% hglére(frfaﬁ%c’peo‘%/ f(ﬁﬁ%ﬁ%ﬁ@ﬁ@ﬁ?&ﬁ@%?ﬁB@d into
‘the form of Blebeetic GR¥s8T A | hitaknasse Blae FOAs ihP? t FBREME nd W dbBOf
800 mnmwhite it was sandw ched between a mrror surface cooling roll 10
and a mirror94@MeieE P L3 cont act ed on one side. A visible Iight curable
pl asti ¢ adheghkyes(RBE : L Ar d S | t e side
of the obt aiﬁgg ?aﬁb%%%'%)o ?gg?bo%%aé% eNeﬂt L‘%'t k?%’é“ﬁ%egg&gp ggr‘rﬁ)OL?g'form
an adhesi venimbper arexage flibetr dhahetéh® ehtaineddenbsedednigntHboagh

- di r.ecticitr]j such tEat air bubbl es were go% contained in__the sheet_  and
exposed 1t | PBhELREGERG BACEREFGPSoF &: 808 nuF¥fpage fiber length = 17
- 0

pm, aspect ratio L/D = 2

(4) WAX: olefin-based wax obtained by copolymerizing c-
olefin and maleic anhydride; Diacalna-P30; Mitsubishi Kasei
Corporation (content of maleic anhydride = 10 wt%)
20 (A) flexural modulus A ' _
This was measured in accordance with ASTM D790.
'(‘B) notched impact value _
Thisr was measured by striking a weight against a 3.2
mm thick test piece from the notch side in accordance with
25 ASTM D256. |
{C) fluidity -

. This was measured by an Archime'des type spiral flow '
(thickness of 2 mm, width of 8 mm) at a cylinder témperature
of 250°C, a metal mold temperature of 80°C and an injection

30 pressure of 98.1 MPa. ‘
(D) chemical resistance
Al % distortion was added to a tensile test piece used
in ASTM D638 and immersed in 30°C Esso regular gasoline for

3 minutes and then the tensile strength of the test piece



by an optical curing device equipped with a visible |[|ight-exclusive netal
halide lanp to obtain a | aninate. Wen the adhesive strength of the
obtained | ani nate was nmeasured 20 in accordance with JI S K- @83%ay 2004
(conpression shear adhesive strength test nethod), it was 10.4 MPa (106
Kgf/cnR). A uniform mi xed sol ution of inkR4(Natsuda 70-9132: color 136D

snoke) and a solventu%isophorone/géglohexanelisobutanol = 40/ 40/ 20 (wm-W)
was 25 print@f fasuges hA -l aalateeats tepbi9Rar bt EekpRELOByWas si | k

screen print g1 diide %A 19k GPIohhd SkbeSssIBR. i NK printed surface

was satisfactory without a transfer failure.” Separately, a sheet

(t hi ckness. ofretentmon dréinted stizéng30) @f i oreagednkamppépdsedength xishg 30
parts of a polycarhonate resin (specific viscosity of 0.895 Tg of 175C)
obt ai ned fr oM g&NéY aﬁ%isrﬁ“@]‘fe;ci’éll‘g%l ycondensati on between 1, 1-

"bi s(4- hydr oxyphenyl ) cycl ohexane and phosgene, 15 parts of Plast Red 8370
(of Arinoto Kagaku Kogyo Co., Ltd.) as a dye 25 May 2004 52 and 130 parts
of di oxane as a solvent was placed in an .injection nolding netal nold and
pol ycarbonate resin pellets (Panlite L-1225 of Teijin Chem cals, Ltd.)
were insert nolded at 310 C. The pattern of the printed portion of the

mol ded 5 product after insert nolding had no abnormalities such as

bl otches and blurry spots and an insert nolded product whose printed _
portion had a good appearance was obtained. Exanples 16 to 22 0.003 wt % of
trisnonyl phenyl phosphite and 0.05 wt% of 10 trinethyl phosphate were
added to the aromatic polycarbonate of Exanple 10-and uniformy mixed to
obtain aromati c pol ycarbonate powders: The powders and conmponents (shown by
the follow ng synbols) in Tables 6 and. 7 were uniformy mnixed together
using a tunbler, the resulting m xture.was 15. pelletized by a 30

mm di anet er _vent ed doubl e-screw extruder (KTX-30 of Kobe Steel, Ltd.) at a
cylinder tenperature of 260 C and a vacuum degree of 1.33 kPa (10 nmHg)
while it was degassed, and the obtained pellets were dried at 120C for 5
hours and nol ded into a neasurenent piece by an injection 20 nol di ng
machi ne (SGL50U of Sumitonp Heavy Industries, Ltd.) at a cylinder
tenperature of 270C and a netal nold : ' :



tenperature of 80 Cto carry out the follow ng evaluations. The results
are shown in Tables 6 and 7. (1)-i ABS: styrene-butadiene-acrylonitrile
copol ymer; 25 Suntac UT-61; Mtsui Chemicals, Inc. (1)-2 AS:25May 2004

~ styrene-acrylonitrile copolyner; Stylax-AS 767 R27; Asahi Chemi cal

- I'ndustry, Co., Ltd. (1)-3 PET: polyethyl gne terephthal ate; TR-8580; Teijin
Limted, .intrinsic viscosity of 0.8 30 (1)-4 PBT: pol ybutylene

terephthal ate; TRB -H, Teijin Limted, intrinsic viscosity of 1.07 (2)-1
MBS: net hyl  (net h)jadryl dt €- Qutjadi §ng- dt \ir énd |copol ynmer; Kaneace B-56;
Kaneka Corporation (|2) -4 g 1: lbyt gdilere-falikyl |acryl ate-al kyl nethacryl ate
25 May 2004 53 capylyndr ;| Haiad|qild E)L-@Qj.;n Kureha Chemi cal Industry,
Co., Ltd. (2) --3.HP: |dqrmiesTF|et[r'Uber|“Homer|i si ng a pol yorganosi | oxane
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‘interpenetrating netjworK dtrjugt yrqg; |Mgt gbrlene | S-2001; M tsubishi. Rayon
Co., Ltd. (3)-1 T:frac—HSTa§[HaygshiKgsgi Co., Ltd., average
particle dianeter meadqurled Ry |l dsgr [di|f f[r dctlion method = 5 pm L/D = 8
10 (3)-2 G gl ass ber;| qhgpded dtrjand |[BIS{03T-511; N ppon Electric 4 ass
Co., Ltd., urethane;[@cy&|no ticgat|gtl}| - (P1|BHE| di ameter of 13 pm.(3)-3 W
wol | astonite; Sikdtéic NN 4; [Tdnge |Kdgylo |&]. . Utd., nunber average fi ber
~di aneter D obtaindgd [by dbderjviind tlhrjoygh |13 gn el ectron m croscope = 1.5
pm average fiber Argt-Ri——3/+HgmtasgegttdtHo L/ D = 20 (4) WAX '

ol ef i n-based wax dbt|ai ngd |byt dogol|yrter

anhydri de; Di acaln i

i Z
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This was neasured by an Archi medes type spiral flow (thickness of 2 mm
width of 8 nm) at a cylinder tenperature of 250 C, a netal nold tenperature
of 80 C and an injection 30 -pressure of 98.1 MPa. (D) chem2bdflay 284t ance
Al %distortion was added to a tensile test piece used in ASTM D638 and
inmmersed in 30 C Esso regular gasoline f§ 3 mnutes and then the tensile
strength.of the test piece 25 May 2004 54 was neasured to cal cul ate
retention. The retention was calculated fromthe follow ng expression.
~retention (% = (strength of treated sanple/strength of untreated sanple)
x 100 25 May 2004 55 a%O kr11iMam CCl-1C co '"! w, 000 I OL1LOr-101a% Nt o
N NO 110 inlr-iNN x~Od'rie--1NN Ch O OL1LO 11 1n ticrC N rn 4J4+)J+J4 4340 4
333J Qaa cih 3~

o~ o
o~ Q : (=] [+)]
(=] [Tp] (o] [y}
n Qi 1|1 )= =~
xl“- NH — _eou.,
Ei )
- [
™ [ (V] o
o o o Ty
. 1 | Q0] 111 f =i =
Nh ™ —t — % hn
|ea : o
8 =]
o -~ n
o Q (=] [+
f Qi1 r{r] i~ -
”I"- mH ™~ __G)N
~ 0

™~ .
njunjajlajalala

9 Llala|alRinls

-

a ¥ |80 ool old{e]| o] S8
olelele|eieie
sl

E
o alei
i ER RN
[+ B ] p=)
g g 9]
2 ole|s|d 2318
AEIGIEE Elg
ggmmu:fwzaﬁ,_,ng'
0 Blala|o|m|m =3 |5
0 M 38T
> A n-ﬂ.ﬂ
— o|Bl§
(o} IR
% w| 38
0| &
9
s 2
H a8
+
o H-P
o 0 H
a D P
g 0 &
=) @ O
5 g g
4] 'gp*
0




33333 a -P Hrd>1-P (a0-P0 agilnl0 OHH P X ww -FA 0-P (DO
04 (0 0 0 N w25 May 2004 56 rto C qtolLCalt!}i10r-EOCh .
- ' 25 May 2004
57

Effect of the Invention
The durability, especially long-term durability under
severe temperature and humidity conditions of a polymer is
greatly improved and the excellent color, transparency and
5 mechanical strength Qf the polymer are retained by
suppressing the cdntents of specific impurities in the
aromatic polycarbdnate to specific values or less;as‘in the
present invention. _
 An aromatic polycarbonate resin having excellent
10 stability éan be produced by polymerizing DPC and BPA whose
contents of specific metal elements are specific values or

less as raw materials.
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recurring unit represented by the following formula (1):

--o—@—x-@—omﬁm (1)
0
(Rl)n (Rz)m

wherein Rland R, are each independently alkyl group having

1 to 20 carbon atoms, alkoxy group having 1 to 20 carbon atoms,

.cycloalkyl group having 6 to 20 carbon atoms, aryl group

having 6 to 20 carbon atoms, cycloalkoxy group having 6 to

20 carbon atoms or aryloxy group having 6 to 20 carbon atoms,

m and n are each independently an integer of 0 to 4, and X

is a single bond, oxygen atom, carbonyl group, alkylene group
having 1 to 20 carbon atoms, alkylidene group having 2 to
20 carbon atoms, cycloalkylene group having 6 to 20 carbon
atoms, cycloaikylidene group having 6 to 20 carbon atoms,
arylene group having 6 to 20 carbon atoms or alkylene- |
arylene-alkylene group having 6 to 20 carbon atoms,

and terminal groups consisting essentially of aryloxy
groups{A)andphenolichydfoxylgroups(B),the(A)/(B)molar
ratio being 95/5 to 40/60, and which has a melt viscosity
stability of 0.5 % or less, a sodium metal element content
of 100 ppb or less and a content of each of first elements,
Ni, Pb, Cr, Mn and Fe of 70 ppb or less, and wherein the
relationship between the concentration (H) (eq./ton-

polycarbohate) of phenolic terminal hydroxyl groups and the

-P 3aaaaaadt-' 33 3333333 44 04J:> b ro0 O O-4HH-IN 4' x.0(D P4r4
-H 4J : : 25 May 2004
58
CLAIMS
1. An aromatic polycarbonate which comprises a main

total content (2first eléments) (rpb) of the first elements is

represented by (H) = Zfirst alements.

2. The aromatic polycarbonate of claim 1, wherein the

content of each of the first elements is 40 ppb or less.



0-Pto 0O 25 May 2004 57 Effect of the Invention The durability,
especially long-termdurability under severe tenperature and hunidiay
conditions of a polymer is greatly inproved and the excel | e® & &0

. transparency and 5 nechanical strength of the polyner are retai ned by
suppressing the contents of specific kgpurities in the aromatic

pol ycarbonate to specific values or |less. as in the present invention. An
aromati c polycarbonate resin having excellent 10 stability can be produced
by pol yneri zing DPC and BPA whose contents of specific netal elenents are
specific values or less as raw materials. 25 ng 2004 CLAIMS 58 1. An
aromat i ¢ ol ycdofRBatHic PRFgRTRaEate of 1 drer (E R resent ed

by the foldpwid JOTdBH A Hetal sfemddt & (R )19pb( RlD .1dsd aer@ie) R and
R are each independently al kyl ‘group having to 20 carbon atons, al koxy
group hawantent oReach wh thenirstyelergnkts g i pRlvierly B39 20 car bon
atons, aryl group having 6 to 20 carbon atons, cycl oal koxy group having 6

to 20 cafbon TR QAT POrHRPLDAE F &il8rG Cankarat e mand n
are each independently an integer of 0 to 4,"and X is a single bond,

oxygen atcomtegdr lodnslodgraume ta Ky lewergr dup 2hanhed tesshrdon at ons,
al kyl i dene _qgro rs?gavi n ch'lt 20..carbon ato C gi al kyl ene, group having 6
Lo 20 catBBitRiofs, SR 6 ] dett oot i 6§ P Tar bFe at ons,

5. The aromatic polycarbonate of claim 1, wherein the

relationship between the concentration (H) (eq./ton-

polycarbonate) of phenolic terminal hydroxyl groups and the

tqtal content (Zfirst elehents)(ppb) of the first elements is

. represented by (H) £ 0.5 x (Xfirst elements).
6. The aromatic poiycarbonate of claim 1, which further
comprises second elements Cu, Zn, Pd, In, Si and Al, the

content of each of said second elements being 20 ppb or less.

7. The aromatic polycarbonate of claim 1, which further
comprises a third element Ti and fourth elements P, N, S, Cl
and : ' Br, the content of the third element being 1 ppb or
less and the content of'the fourth elements being i1 ppm or

less.

8. A molded product of the aromatic polycarbonate of-any one

of claims 1, 6 and 7.

9. The molded product of claim 8 which is an optical disk
substratg.



aiyl ene group having 6 to 20 carbon atoms or al kyl ene- aryl ene-al kyl ene
group having 6 to 20 carbon atons, and term nal groups consisting
essential ly of aryloxy groups (A) and phenolic hydroxyl gro ENE(YBWO‘* t he
. (A / (B) nolar ratio being 95/5 to 40/60, and which has a nelt viscosity
stability of 0.5 %or less, a sodiumngfal elenment content of 100 ppb or

' ess and-a content of each of first elements, N, Pb, C, M and re of 70
ppb or | ess, and wherein the relationship between the concentration
(H).(eqg./ton- pol ycarbonate) of phenolic term nal hydroxyl groups and the

fotal comfent (EhbtsbacksrpaictludiRPh R1fdiErddi Ho FHETRNLon)e1 s£EP! esent od

by (H < first elenents. 2. The ardmat’i c pol ycarbonat e of wherein
the contRMyesnéensing arharénaticdidmsinosy sonpoppld and Iaesarbaﬁldk/ay 2004

59 3. The, L f_claiml i sodi
motal ol chont Tt oK Bh BE Sabe (0 eatediE G POBABI IR G RS FEr st

el ement s 1=afo qnmbaslbee&npéun&lwem@tt@d ifrdapkneagbeapt €o0éistanhg 1,
wherein the content of sodiumnetal elenment is 20 ppb or less and the
content offeachitfouhs- fpntaislisgehasics cbOppplodoandess. 5. The aromatic

|
P oneont r apRoSpRbrasLBh s HEGEPhAS] Boaafbo Bt °fR Gb FERES M0 f9dr oxyl
¢ % y

groups and,bbe ptcﬂiéiilmnfeqﬁlv(afldrﬂis dagRNbE) { BD off thee afomakigl enents
Is . represented by 5 x (Efirst elenents). 6. The aromatic

(H)
pol ycar boftahEd Bszlcacrlrﬁqun%rlérPt erttlaeast é@@pﬁr)@eeueécsﬁﬂdecet@r@ﬁpm Cu, Zn,
Pd, In, Stnanf-Ai @-’%BW ing 20
ppb or |ess. r# P‘é&g?%ﬁg?ﬁ%’%&fy yca oﬁa@%tgg‘% I 'm avvﬁlé% P‘ ?%
conpr i sesearthi mdtalegenpotndahd ApuambuekenEndsOR, td, 5Sp Chemasdl . Br, the
content o b d el enent .bei ng b or less _and the content of the -
fourth elé ‘En‘t?"_élfL ﬁé)af A e :ngjﬂo arﬁmﬁﬁllﬁéﬁuﬁm CEPPPHBAar omat i c
pol ycar bowaéeenh any one of claims 1, 6 and 7. 9. The nol ded product of

claim8 which is an-optical disk substrate. 25 May 2004 60
the aromatic dihydroxy compound and the carbonic acid

diester having 1) a sodium metal element content of 52 ppb
.'or less and 2) a -content of each of first-elements Fe, Cr,
Mn, Ni and Pb of 40 ppb or less are used, and 3) the amount
‘of the basic compound based on’'l mol of the aromatic dihydroxy
compound is not more than 20 x (Fe*) + 200 based on the total

weight Fe* (ppb) of Fe contained in the aromatic dihydroxy

compound and Fe contained in the carbonic acid diester, and 4)
the aromatic polycarbonate comprises a main recurring unit

represented by the following formula (1) :

x—{( ) 0- c——r' (1)
o -
. (Ry)y (Ry)n

wherein R; and R, are each independently alkyl group having 1
to 20 carbon atoms, alkoxy group having 1 to 20 carbon atoms,



10. A method for producing a pol ycarbonate whi ch conprises polycondensing
an aromati c di hydroxy conpound and a carbonic acid diester in the presence
of a catalyst containing a) at |east one- basic conmpound sel @8tMay 2404m t he
. group consisting of a nitrogen-containing basic conpound and a
phosphor us- cont ai ni ng basi ¢ conpound ki an amount of 10 to 1,000 u

chem cal - equi val ents based on 1 nol of the aromatic dihydroxy conpound and
b) at | east one conpound selected from the group consisting of an al kal
nmet al compound and an alkali earth netal conpound in an anmount of 0.05 to

5p che(rjfi %ogﬂyyyﬁlﬁﬁﬁhta&tiﬁg %)!tr?lzot&aﬁﬂoﬂ Iaeomsod natyt glidupdhexyng ;

conpound, erein the aromatic 00Xy conpoun Al ac

di ester h&vEhg % LFaxrPogy Pl et § céPé%ﬂ?& cgﬁ{"rgﬁth %Yﬂgg épg’tf)o (i?r Qﬁgggnand 2)

a- cont ent a pbme asah aefy tolysyreliprisatindgres t6r 20 darbdi adwghsPbmoAnd® pEB or

| ess are used,. and 3).t u t [ d okagnol of
g s &%%&an?fnpgg‘u%’ét?géﬁo‘%}e 0P85 £ SAAPOYRI; RaSEA HOBokEN

the ar onaf?€ nore t'han 20 x (Fe*). + 200 based on
t he t ot al oxygeyttofe*cdpPpt)ybUrPapsortky eee Drouphaiidhl it 20 FPaPORy

conmpound ap nE€ Coft i PEent N §RSuparORi fgacs d ¢l esier caaitbn?) atbhe,
aromatic polycarbonate conprisSes a nain recurrlng&unlt re%&ﬁsﬁngeg by the
fol | ow ngcmiﬁﬁnhﬂgw grogp kaving fyto 20 cpron aEaRs. CRSLPAMIEF &R R1, and

R2 ar eheag,kgoi_1 dfgeglggn@ I%O ai(k%/&aﬂs@ggaﬁwé ggaﬂylérm Ar gy aviatgo s toal _koxy6
group having 0 car bon ‘ avi ng
to 20 carBBrFaERAR LM OBr%O#éjRﬁ"n I\%‘le%'%&?@%?r%tﬂﬁ%%v%gﬁglgkoxy

group havpogcbrbon28tomsbon atons or aryl oxy group having 6 to 20 carbon

atoms, M a0 fo A fa PAGH JifIPRERLSNHIAABSEBLEIRN 197 0P diythualdolpes
singl e bond,” ~oxygen at’om “carbonyl. group, alkxjene ﬂ;@gﬁ havi n %_to 20
carbon af3isandiMEnale arHagneyes (8)20tRer bR e a’%%@l d& kyl ene

group havi,agn§ 9929 624 HPE0 BB hasys mealkyisdesety gricini sty ng 6.3 & 20
carbon atons, arylene group having 6 to 20 carbon atons or
aIkerne-SFyF§ﬁ§=alkylene group having 6 to 20 carbon atons,

11. The methbd of claim 10, wherein the aromatic dihydroxy

compou_nd and the carbonic acid diester each have 1) a sodium
metal element content of 35 ppb or less by weight and 2) a
.content of each of the first elements of 23 ppb or less by

weight.

12. The method of claim 10, wherein the arcmatic dihydroxy
compound and the carbonic acid diester each have 1) a sodium
metal element content of 6 ppb or less by weight and 2) a
. content of each of the first elements of 6 ppb or less by
‘weight. '

13. "The method of claim 10, wherein the aromatic dihydroxy
compound and the carbonic acid diester each further contain
second elements Cu, Zn, In, Pd, Si and Al, the content of each

of the second elements being 10 ppbk or less by weight.



and term nals groups consisting essentially of aryloxy groups (A and
phenol i ¢ hydroxyl- groups (B) , the (A)/ (B) nolar ratio. being 95/5 to

40/ 60, and has a nelt viscosity stability of 0.5 % or |ess. 2bMay304ret hod
. of claim10, wherein the aromatic di hydroxy conpound and the carbonic acid
di ester each have 1) a sodium netal ﬁﬁerrent content of 35 ppb or |ess by
wei ght and 2) a content of each of the first elenments of 23 ppb or |ess by
wei ght. 12. The nmethod of claim 10, wherein the aromatic di hydroxy

conpound and the carbonic acid diester each have 1) a sodium netal el enent

content of 6 ppb or |ess by wei a ; lgt,_%&%t% Q8kParixg he first
el enent s 14f G%mSFL?és%Pb‘i}a%p‘tght gﬂfgélﬁhg@net hod of claim 10, wherein
t he ar oMgloimpodhlly shd@xghe cRi¥pounid acddtdiestaheaich fuorthel cxantidi®aéh furt her
contain second elenents Cu, Zn, In, Pd _Si .an : e, Lo H.Lntndf each of
t he secoﬁé‘%ﬁéﬁ’!‘%’“ﬁe"?’r@""fbféﬂstgré?'%%ésn%sy E\a;\’/e?qgﬁtg.’ ég ‘3 2004762 14. The
met hod of.cgltah® 38, thbersin dlemanenbeing di Ippdr oxy lessngedintheand t he
carbonic acid diester each further contain a .third el enent_ Ti d.fourth
el enent s centRntsof ceagy P the Fourth eitenys HF3 8, rd"e'%?rperr%];rll—tle%% g | ppb
- or less %Qghtl‘? content of each of the fourth elenents being | ppmor I|ess
by weight. “15. The nethod of claim 10, wherein the aromatic di hydroxy
conmpound i s bisphenol A 16. The nethod of claim 15, wherein when the

bi sphenol; A i spanglored BY &g seedmeraihdthdr armigoapiliy@using a 0.1 %
phosphoric aci d aqueous solution as an elute A and acetonitrile as an

el ute B, adwrpumdadarenephenal darried out at a total flowrate of the elute
A and the elute Bof 0.9 m/mn when the elute Alelute Bratio is 1:1 for

5 mnutes after the start of measurement with a high-speed_|iquid

chr omat ogréph Tempeitbodgos cbiimmiShavhageim whemethg 3HErRG°LR~ 4.6 mm and a

l ength of 250 mm filled vm'_th an adsorhent "pre arrelgil honding .15 %
(amount cks 8aRbBAFASY BhIBCPRABEMITH LGP B SOEFaﬁ-}SBﬁWQSiﬁé#%aI silica
gel havi ng, &0t ¢ AP Efa&bud 090 fufiéh N8 N4l 8edt8ta484640. 1C, and then
gradi ent ‘operation is carried out by continuously increasing .

acetonitrile as an elute B, this measurenient is carried out

at a total flow rate of the elute A and the elute B of 0.9

ml/min when the elute A/elute B ratio is 1:1 for 5 minutes

after the start of measurement with a high—speed'liquid

chromatograph comprising a column having an inner diameter

of 4.6 mm and a length of 250 mm, filled with an adsorbent

'prepaﬁed by bonding 15 % (amount of carbon) of an octadecyl

group {o a high—pufity spherical silica gel having a pore

diameter of 100 A and maintained at 40°C0.1°C, and then

gradient operation is carried out by continuously increasing

the amount of the elute B after 5 minutes from the start of.

measurement so that the ratio of the elute A to the elute

B becomes 0:1 in 55 minutes after the start of measurement

while the total flow rate is fixed, to analyze BPA with a

detector for ultraviolet light having a wavelength of 254

_nm), the ratio of the total of the absorption peak areas of

compounds eluting for 15.5 to 24 minutes to the absorption

peak area of bisphenol A is 2.0 x 107" or less.



the amount of the elute B after 5 mnutes fromthe start of neasurenent so
that the ratio of the elute Ato the elute B becones 0:1 in 55 m nutes
after the start of measurement while the total flow rate isZ2pPMay00do

. analyze BPA with a detector for ultraviolet |light having a wavel ength of
254 nm), the ratio of the total of t&® absorption peak. areas of

conpounds - eluting for 15.5 to 24 mnutes to the absorption peak area of

bi sphenol Ais 2.0 x 10-3 or less. 25 May 2004 63 17. The nethod of claim

16, whereiyy t hemahbenod dfe1hhdle, Fhekbn AROLRALLOLHRL B6eRS Of the
el uting conpounds to the absorption peak area of bisphenol Ais 1.0 x 10-3

or |less. 8. tHdabwwiHpad f pebdi ardbs ethehei aluhinghtoppemods Ad §heanal yzed
by hi gh-speed |iquid chromat ograph)J(_, the ratio o 0t he ﬁQt %I ?f Skhe

absor pt i ofPBeERtAPBaReBE B5RPoAKAY éPBFPﬂé 16f 22%8 24 nPAut88 to the
absorption peak area of bisphenol Ais 5 x 10-5 or less. 19. The nethod of
claim 18, wherein when bisphenol Ais analyzed by high-speed liquid

chr omat ogktphyTha methedi of oflaimel 6 otwhlerefint Whemisitsygitenedl peak ar eas of

compounds_eluting _  fqr, 22 to 24 mnutes_and having a np| ecul ar weight of
307 or TELEHER 400 Tt et 1Ot SHRBTP A 9580 Lar BhCoPSCEPSBRanol A i s
2 x 10-5 ge @551 '020thdhen8EEPpeHoRi p&drRidbekly oWhebRbBuREgPEERLing has a
total content of 1-naphthols represented by the folTowing formula (2) :

OH (2) wHER®RI2? R8 ZhaiRutgseteddie iabsepordem Pyakmuna ofchhybhenal propyl

i sopropyl,of.i r nyl., 2 X 10-4 part or less by weight based on 1

-~ part by \A%i%%t§0%f?@ies% e%% SA 21. The method of claim 20, wherein the
total content -of 1-napthols is 1 x 10-4 part or |ess by weight based on 1
part by weight of bisphenol A. 25 May 2004 64 22, _T&g rrcglte od of claiml6,
wher ei n” b18phefbe metthad £En$18i8al 81 | WREEPITL FHSENELFRYT R At F by the

fol | owi Ngah Q1 93b& HP)high-speed liquid chromatography, the ratio of
o the total of the absorption peak areas of compopnds eluting
| for 22 to 24 minutes and having a molecular wéight of 307

or more and 309 or less to the absorption peak area of .

bisphenol A is 2 x 107° or less.

'20. The method of claim 16, wherein bisphenol A has a total
content of l-naphthols represented by the following formula

{2):

wherein R, and R, are each independently methyl, ethyl,
n-propyl, isopropyl or isopropenyl, | |

of 2 x 107* paft or less by weight based on 1 part by weight
of bisphenol A. '

21. The method of claim 20, wherein the total content of

l-napthols is 1 x 10™* part or less by weight based on 1 part
by weight of bisphencl A.



OH (3) wherein R to R are each independently an al kyl group having 1 to

4 carbon atons, R and RO are each independently an alkyl group having 1

to 4 carbon atonms, and p and g are each ,independently an i ntZSgday 28040 to

.4, in an amount of 5 x 10'5 part or |less by weight based on 1 part by

wei ght of bisphenol A and a codinmer &rivative represented by the

foll owing general fornula (4): (4) wherein R .0 to R12 are each

i ndependently an al kyl group having 1 to 4 carbon atons, R13 and Rl4 are

each independently ap alk LQUP.hawl . DA R’nedBnsand s and t
25 YnPndl 0 c10iRUReNAMdKLih bR ofnédé

are each nde yoan integer o to 4, in an amount of 5 x 10-5 part
or less by ﬁﬁ&ah&a%aeeoagoanapaéprbsemé@htby dfhebifoifiendingA£ozBulthe et hod
of claim 16, wherein bisphenol A contains a chronmene conmpound represented
by the fol{l3Bdwi ng fornmul a(5): 25 May 2004 65 (5) wherein R15 to Rl17 are each
i ndependently an al kyl group having | to 4 carbon atons, R18 is a hydrogen
atom or al kyl group havingog to 4 carbon atons., and a is an integer of O
to 4, in an anmount of 1 x 10-5 part or |ess by weight based on 1 part by
wei ght of bi sphenol A, an-ﬂEF.o-ggund represented by the follow ng formula
(6): (RR2 R21)b (6) whereirRzRi g and R20 are each i ndependently an al kyl
group having 1 to 4 carb®gjatons, R, and R2¥3qre each independently. an
al kyl  group havi ng ﬂiﬁx4-‘;rpon atons, and b and c are each

i ndependent|y an int?J’ Oto 4, in an amount of 1 x 10-5 part or |ess
by wei ght based on(EB, 25 B, Wwei ghit of bi sphenol A 24. Use of the
aromati c pol ycarbonate of claiml as a raw material for the production of
a nol ded product. 25. Use of claim 24, wherein the nol ded product is an
optical whekednbBs tetR; a2e eagh2geippendently an alkyl group having

1 to 4 carbon atoms, R; and R, are each independently an alkyl

‘group having 1 to 4 carbon atoms, 'and p and q are each

. independently an integer of 0 to 4, |
in an amount of 5 x 10°° part or less by weight based on 1
part by weight of bisphenol A, and a codimer derivative

represented by the following general formula (4):

(4)

wherein R,, to R,, are each independently an alkyl group having
1 to 4 carbon atoms, R, and R,, are each independently an alkyl
group having 1 to 4 carbon atoms, and s and t are each
independently an integer of 0 to 4, _

in an amount of 5 x 10™° part or less by weight based on 1

part by weight of bisphenol A.

23. The method of claim 16, wherein bisphenol A contains

a chromene compound represented by the following formula (5):



66 AROVATI C POLYCARBONATE, PRODUCTI ON METHOD AND MOLDED PRODUCTS THEREOF
ABSTRACT An -aronatic pol ycarbonate which has high durability and

i s-excellent in color tone, transparency and nechanical , str &hdfay 2004
especially an aromatic pol ycarbonate which has. high durability and
stability when it is used under highggtenperature and high humdity
conditions for a long tinme, and production nethod and-use thereof. In the
aromati c pol ycarbonate which has a sodium. el emrent content of 100 ppb or

| ess and a content of each of N, Pb, C, M and Fe of 70 ppb or |ess and
the met hod of produci ng aBpol ycarbonate by pol ycondensing an aromatic

di hydr oxy conpound @Qnic acid diester, the above aromatic

pol ycarbonate is pr ed by controlling 1) (bhe content of sodi um el ement
contained in each ove raw materials to 52 ppb or less, 2) the
content of each o# F@, , Mh, N and Pb to 40 ppb or less and 3) the
anount of -a specific catalyst to a specific value based on the content of

Fe contained in the raw material s. ‘ | ]
. wherein R,, to R, are each independently an aikyl groqp having

1 to 4 carbon atoms, R,, is a hydrogen atom or alkyl group

having 1 to 4 carbon atoms, and a is an integer of 0 to 4,
in an amount of 1 x 107° part or less by weight based on 1
part by weight of bisphenol A, and a compound represented

by the following formula (6):

(Rzz)e {Ry;)s (6)

- RZG R19

wherein R,, and R,, are each independently an alkyl group havirng
1 to 4 carbon atoms, R,; and R,, are each independently an aikyl
“group ﬁavi—ng 1 to 4 carbon atoms, and b and c are each
independently an integer of 0O t-o -4,

in an amount of 1 x 10~ part or less by weight based on 1

part by weight of bisphenol A.

24. VUse of the aromatic i:olycarbonate of claim 1 as a raw

material for the production of a molded product.

25. Use of claim 24, wherein the molded pfoduct is an optical

disk substrate.
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AROMATIC POLYCARBONATE, PRODUCTION METHOD AND MOLDED
PRODUCTS THEREOQF

ABSTRACT

An aromatic polycarbonate which has high durability and
is. excellent in color tone, transparency and mechanical
strength, especially an aromatic polycarbonate which has
hiéﬁ durability and stability when it is used under high
temperature and high humidity conditiohs for a long time,
and production method and use thereof. |

" In the aromatic poiycarbonate which has a sodium
.élement content of 100 ppb or less.and a content of each of
Ni, Pb, Cr, Mn and Fe of 70 ppb or less and the method of
producing a polycarbonatg by polycondensing an aromatic
dihydroxy.compound and a carbonicracid diester, the above
aroﬁatic polycarbonate is produced by controlling 1) the
‘content of sodium element contained in each of the above'raw
materials to 52 ppb or less, 2) the content of each of Fe,
Cr, Mn, Ni and Pb to 40 ppb or less and 3) the amount of a
specific catalyst to a specific value based on the content

of Fe contained in the raw materials.



