1 DESCRI PTION *159159* AROVATI C POLYCARBONATE, PRODUCTI ON METHOD AND
MOLDED PRODUCTS THERECOF 5 Field of the Invention The present invention
relates to an aromatic pol ycarbonate which has a smal |

specific metal elenment and high durabiliiy and stabil NW““W“‘N mum marl y when
0 it is used at a high tenperature and a high humdity l'ong t
production nmethod and nol ded productBESCRIRTION EESCFIptIOﬂ o t he Prlor
Art Aromatic pol ycarbonates are excellent engineering plastics which are
excellent in color, transparency and 15 nechanical strength. Since they
have recent|y hesMmused SOLyYARBONATRUM PRESYCITON. MEHON d&in MOLSEHMEN al
conditions, high durabiiity and stability are required of the
polycarbonates to retain the abovBROBHEEASt FHEREOF properties even when
they are used under high-tenperature and high 20 hum dity conditions for a
long tine. It is reported that conventional aromatic polycarbonates have
pr obl ens “‘tELQEH%BEL&%&%?H&éHﬁEHdity because they experience a reduction
i n ol ecul ar wel ght an eteriroration in color and transparency when they
are used 25 under RRghPresgatalavendd®rhinglakes die yarontemabhs for a |ong
tinme. A redugtli ' l,ec r h n| t,renath.of a
pol ymer and gé?é??%@& 5% %hQCo hg 2 %R¥E%ﬁ§%gﬁgﬁgéﬁg%t ggfg%&fbgggﬁlfrom

t he advant age&embnthandalii)gmtduram{yray ardiseabill t pagtitcularagpwheanded
t hat deterloratlon by nmoi st _heat is caused by trace apounts of inpurities

cont ai nexP i n1tt h& BEP?H@F aegﬁgBlEﬁmyeﬁéFEFecéﬁﬂoénﬂégphBHQHdﬂﬁg §9P Rite
h | st f t
onknown, st udred' gﬁ'g%be?r%?&"&?eon 2 mﬁﬁ%qﬁ%lo%g%ﬁf%d%ﬂﬁf‘f* SPEG raw

materi al s anie reduci ng the contents of

s for h ‘f ] ‘n
metals to eat eR S%%t&c 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 i1s reported that conventional aromatic
polycarbonates have problems with durability and stability
because they experience a reduction in molecular weight and
deterioration 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 advantages 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 chemlcal species existent in the

polymer are unknown, studies are being made on the method
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stability. JP-A 5-148355 (the term"JP-A" as used herein neans an 5

"unexam 'ned published Japanese patent application”) discloses an aromatic
pol ycarbonate having an iron content of 5 ppmor |[ess and a sodi um cont ent
of 1 ppmor |less and JP-A 6-32885 disclases a pol ycarbonate having a total
content of iron, chrom um and nol ybdenum of 10 ppmor |less and a total 10

content of nhekghrapdingPpal RbteQiBAW And 8%% pHivher grgi ggnéf e%fP@étt hat

a pol ycarbonate having an inproved color tone i's obtal educing the
total contemnef vpédhgiingl yhebkcentkendsi wd metadontfont hdasoesmstans and iron
lons in ram1n€ter'ags. 15 JP-A 11-310630 di scl oses a nethod of producing an
aromatic poI@ Pb%ﬁ Ye by reducing inpurities contained in bisphenol A as

a raw material, suph-R5iyggBd® (khePRR-AY"IBLARL A m&h@g@aﬁ-méaﬁg an

impurities to 40 ppmby weight. In the nethod, some results are achieved
by i nprovi ng"eresaminad, pRO1hshedr depsineste qatiEnt tapmhiccaeiont h any one of
t he above ca contents of netals isclosed Ln examples in which the
ool oo condifSe160EsCaR ShbRe Bl c T Py arboR A E Ravifla 48 r SF e Snaf
unsati sfact os§ 5 tppmedRi Iesdeawd cel s @diumobonteht adE PRI EHR YoRTe §ECARAI cal
25 strength of an aromatic pol ycarbonate for a long tinme under a severe

noi st heat cORR G PR3 ALssdasey 3 Relycasbonatienharing® tpted cepkents to
be reduced I I 1 | 5 i ' a r [{ion
metal s, Requrs ey ShEShat Shdr rnd e de 1 A B lle s Ul BA0E
severe lOondconbestsofiphyckelr addcicogpelre ocforiegmn dr these. net al s.

Further, it has be eveal ed fromresearches conducted by the present
42

i nventors that the b TH{Y7 %% teORRetR?t @ RALEGIFRRRAE | Ry ing an
reduci ng t heimpBeped J1drRBhkel i #obtadiih byatedhieLn§ tald ea;éahgcﬁglﬁggt te ?e

anount of a specific inpurity contained inthe raw materials an
exchange ca®@uhFirekyzarle shlgring thet apatephaefictasiiunm lonsoand iron

PoLYC bont Fofl PR CRERERERRY!, [optors, Wt emmts have o been mde (¢
a pol ycasbonat e anip+mt1Do3e06Bandikbabses @a@R@thod of producing 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
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 m%tals
disclosed in examples in which the optimal conditions are
realized are still high in the order of ppm and unsatisfactory
to retain the excellenf color, transparency and mechanical

25 strength of an aromatic polycarbonate for a long time under
a severe moist heat condition disclosed by the present
invention.

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



Probl ens to be solved by of the Invention It is an object of the present

I nvention to provide an 10 aromatic pol ycarbonate whi ch has excel |l ent
durability and stability and can retain its excellent color, transparency
and nechanical strength for a long tinme ynder a noist heat condition which
cannot be conceived in the prior art. It 1s another object of the present

i nvention toapaovhde tHé AE1ADIUAERILB! b¥taRd¥aANtAGeaMSul®t §802 0fpdE PEYET N

t he above aromatic polycarbonate of the present invention. It is still

anot her obj eél!‘PB?leHeC%‘é%mdmﬂ/‘éhGlW mgtegiadisjand amesserpevcarngef or

the prosent. CabeRfsnpHCkelf B e e ol AR MBS PRCET ©

i nvention vprlybaebanaaanmpé&uiéametmpéﬁtaﬂwmmrI Ritit@hp td\&aﬁé f or
solving the Problens Firstly, according to the present |nvent|on t he above

25 obj ects ab@eRdWRGR dgeseducenthp myehrr |qfv§mrménaérphanpém@wdqum

aromati c pol I t resent ed
By the fol | ooy aaPPorm e (L ERiRe 53 3 Bo LR carpRiidy 30g ol mp 0" EREK
|ndependentlyhathydrmgdn atom alkyl group having 1 to 20 carbon atons,
al koxy group_ to 20 arbon atons cycloalk | group having 6 to 20
- : 9 orss cycl oal koxy group 4
having 6 to 20 carb@m@mbﬁgc%mk%{eQf%rr@wn%x&f& %9 peaihag éﬁoms
m and n are each independently an integer of 0 to 4, I's a single
bond, oxXy¥genanewaticapbdygharyponate WMﬂqﬁ<hﬂ§gﬁanilﬂnmrﬂpﬂab:ﬂifwcanﬁon
at ons, alkyllgegi g%o R a havin 2.10, 20 carb t ycl oal kyl ene group
having 6 to°BPEAFESn2AfoRaD 5 ERO%Ik |?ﬁﬁﬁ3£#% gf??? 3ESNCAr bon
atons, aryl eagdgme@sRahav¥aldserbag?f Eaisbanlahgrrﬁmé under a moist heat
alkylene aryl ene-al kyl ene group having 6 to 20 carbon atons and term nal
gr oups con5|§?Pﬂ§té§§eWPF&%IFa@PQQqHQDQPRﬂQiKﬁg]XP(?beahﬁi®ﬁeﬁ§F+c
hydr oxyl groups ( , 4 and
whi ch has a nelt \L?’li Eggfsﬁgéé%gﬁtfﬁc{@Eaﬁbégik/ggntﬂf:féd;ger?gicz%%%&? éﬁg?%?
el emrent 1dont antindudCOippby advaptagendsamebhbdnbfopredubing thesabove

elements, N aroprgat%’polycarbonate 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

20 1invention.

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

25 objects and advantages of the present invention are attained
by an aromatic polycarbonate which comprises a main recurring

unit represented by the following formula (1):

; | o)
(Rl)n (Rz)m

wherein R, and R, are each independently a hydrogen atom, alkyl

30

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



Mh" and Fe of 70 ppb or less. 15 Secondly, according to the present

I nventi on, the above objects and advantages of the present invention are
attained by nolded products of the aromatic pol ycarbonate of the present

I nvention. Thirdly, the above objects and, advantages for the 20 present
i*'nvention are attained by a nmethod for pr%du0|ng a polycarbonate mhich
conpri ses po epsing t ound.and a arbo

acid di esterhléiﬁg'%1 eep*r:gszeﬁce @aawcoa %I({gg&& ’ép[ﬂor?dlpa)havthge st

basi c conpOUerbsele¢bmé f moamtihe greupacnnsnaépegdaﬁtaynahrmgeageenbalnlng

25 basic co n n hosphoyr u n basi ¢ conmpound i n an anount
of 10 to 1, n‘gog r?é’rﬁaé‘g %lﬁiféﬁf SFD 2tOB- GRTPRBYLr 8RAEPe

di hydr oxy Coamnymdnéngrbmpaia\m@gtl QBezo Cdﬁmm%t%%{s%hiii &&a%fehsr%sup
consisting of an al ka metal conpound and an al kal i ear?h nmet al “conpound

in an a nt hgyving 3. 69 20 TaFbeme@dtams cqckdabiyléne egroup Thavingf 6t he
aromatic d X 0 wherein t mat i c_di hydrox ou and
the car bon| c acrzg X3| g’s téq%g\? n§¥HLog Mb‘ﬂ?%t%? ORP R Xgog'?gﬂt ng 52
ppb or | esscagdoR) akomant ﬁ&&l@heea(i’:@ugf hbivislg @l ‘I?_B'eﬂbscgfbogr atomsMdr N
and Pb of 40 Eﬁb or less are used, and 3) the anopunt of the basic conpound

based on 1 nBikylenge azwdeme-alkyiane gFoupohpvlng 6 EOrRﬂ cnmb@nt haqmﬁo X
Fe*) + 200 ined in_th

gr orrzalt ic di h%‘r oX P@lﬂg@ LI%?]%J an I'Eggtc'::%ﬁ aleéhg hgé‘}]ﬁg 53 °&‘Ya€F8“PS

di ester.10 ThéAPraafciaptmuhoErﬁmHYdrokythfgtémp& n\Bant tha (Iih)B/CCB)BﬁﬁIlTari p¥enbi on

will be descyibed | tail herei pafter. The aromatic carbonate of the

present i nveh?ig égﬁgiﬂwﬂpi@gs 3pd whdich has @ medd HﬁFF°Pé§Ve§EﬂPEHiE¥ t he

fol I owi ng fopgup as(%l)or (Yesd Rla & oda ikt A1 @116} n'%lc%ﬂcli.elrjl% 3 166(3?8

I ndependently an al kyl group having 1 to 20 carbon atons, xy g
having 1 to 20 tes®@Endtaoweontemicbfatagh gfcﬁjg‘ﬁta\ﬂlregieﬁlﬁsl m cabbo(]rat ons,

aryl group % tqQ 2 n_atons, cycloal koxy group having 6 to 20
car bon atorrsngrhgrgy?gx§fgggu§p%a\? n&?s[o 20 carbon at ons,

15 Secondly, according to the present invention, the above

objects and advantages 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
20 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) at least one basic compound
selected from the group consisting of a nitrogen-containing
25 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
compound selected from the group consisting of an alkali metal
compound and an alkali earth metal compound in an amount of
30 0.05to 5 pchemical equivalents based on 1 mol of the aromatic
dihydroxy compound, wherein
the aromatic dihydroxy compound and the carbonic acid
diester having 1) a sodium metal element content of 52 ppb

or less ahd 2) a content of each of first elements Fe, Cr,



20 mand 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
atons, al kylidene group having 2 to 20 carbon atons, cycloal kyl ene group
having 6 to 20 carbon atons, cycloalkyllgene group haV|ng 6 to 20 carbon
atons, 25 arylene group haV|ng 6 to 20 carbon atons or al kyl ene-

aryl ene- al kyManengr ang PV @ grb 2t QHRORARL AFed, and B’ Fhaakaodheups
consisting essentially of aryloxy groups (A) and phenol i ¢ "hydroxyl groups
(B) , the (Ayf/tI(GBPai%caﬁaompapnd hased ogsl qulooﬂovm argmatigsdihydroxy

vi scosity st NG I en

I nventi on, ébpédpggJﬁgggkghn%grghg q@% ona.%é%ﬁ‘%h%§§§%8§éélIent
durability, wetighltl Fey apﬂbt)raﬁspareaﬁyamhea ih tﬁeuéﬁdmaﬂﬂérdﬁhfjé!@ﬁ&
noi st heat condition which cannot be conceived in the prior 6 art for a
long tine bycemagsmfiyﬁngi é’@ecgqnt@meéim stheearbenici acifiediesteri.c

pol ycar bonat g he_s'zes of their influences

s ) ’ values or less. 5 1n
the present invent me pt:éa@atelmmttidm'vﬁME% desuRiped A9 agpgiities in
the aromatic pol ycarbonate and raw materials thereof are classified into
sodi um and t Rereflgpf&®itng first to fourth groups according to the sizes of
their influences u rabil i oIor tal nd 10 transparen of the
obt ai ned aromatic @prégg g#a%eb 1§%a PELG W HYRF e BV ?B§¥8
first ellBmentsmphiiseBbther maih a;minﬁ&usgaqmmt etepeossntéd, bgnthBd, In, Si
and Al third elenent: Ti 15 fourth elenents: P, N, S, O and Br The
aromati c pol YeLABYARGe £9FMU@ Jldsent invention has a sodium netal el ement
content of 100 ppb or I|ess . of each of the first elenents of
70 ppb or less in ordeo C bLenm—durabiIit%gand stability when
It is used 20 under sever vef at ure jand hi gh-hu ity conditions
for a long tinme. To achi evgr/jpre excr)) ent durability and stability, the
aromati c pol ycarbonate has a sodi um netal el ement content of preferably 70

ppb or Iess, wiekeiRr®f ghalR Va2 dih 2hakPeddently an 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,
20 m and n are each independently an integer of 0 to 4, and X
1s 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, cycloalkylidene group having 6 to 20 carbon atoms,
25 arylene group having 6 to 20 carbon atoms or alkylene-
arylene-alkylene group having 6 to 20 carbon atoms,
and terminals groups consisting essentially of aryloxy
groups (A) and phenolic hydroxyl groups (B), the (A)/(B) molar
ratio being 95/5 to 40/60, and has a melt viscbsity stability
30 of 0.5 % or less.
According to the present invention, there is provided
an aromatic 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



25 and a content of each of the first elenents of preferably 40 ppb or
| ess, nore preferably 20 ppb or less, particularly preferably 10 ppb or
less. The term nal groups of the aromatic pol ycarbonate of the present
I nvention consist essentially of aryloxy groups 30 (A and phenolic
Hydr oxyl groups (B) and the (A)/(B) nolar ratio is 95/5 to 40/ 60,

preferably 99&%&610a5l%@umer@y chaskergbhy Sédpbeieo e@%/nfle%tst)ééﬁtsﬂhéa' y

preferably 80/20 to 70/30. the present “invention, to obtain an aronatic
7 pol ycar bokat Ehezagoma vibe @@&@ImaMrMQ |StO]n9algd‘0$1tP@babcpytdlnEhEO

foll f t abl bet. th

(eal ton - poF08abaRat ef “sRoERcLRRLkaRREe abh Raretha: srsi SoPERRYANaE: he
total (IfirsthekemgitbapePRd) spdfciF i@RiLNiss Prthes§irst el enents (N, Pb,
Cr, Miand Fe). (H) ;5 Ifirst elenents Further, to obtain an aromatic

poI ycar bdhat e havi &8 #hehpreseatelosendioniurtasde telements aldnichyarehe
above relat bgﬂ%g'lpne'ds ald’ Erﬁuq'ﬂlt e(ﬁirboneﬁ asrh éé{ér}?élfiﬁggggﬁg%e and

Further, to obtarn an aro | ¢ “pol ycar avi n nore-excel | ent
durablllty amdwsmaltielriiayl s tiherewf axe clfasaithiod iﬂeOseﬁamdmehﬁdEmhé i's
preferably 2 RRb or less, the content of the third elenent is preferably
1 ppb or |esEollgHdngnEicsht &Rt £8PTERCATOPPEhBCFRGAiRdeterEhesSiges of

preferably ihelrPRMEQleness u¥h Vﬂl?é:Qﬁlfé'b O%f@%' '&é{l&i’mtSHeWhinh be

defined hereinafter) of the nolten pol yner e aronatic ycar bonat e
of the prsetrangpemency iof Gheb dbtﬁlﬂeztsarmﬁmtuctpokyuarhenasel arger than

0. 5 % the hydroléiis deterioration 20 of the arliﬁéc pol ycarbonate is
pronoted. To ensur 3@?8 P ofy 8RS FrOP-ATE At W$ty, the val ue

shoul d ~e sekirgt @12Wenlt®ss Nil0 HHi S<renNdun idnd Srreferred that a nelt
viscosity stabilizer which will be described hereinafter should be used
especial ly aF?EPnEoP}ﬁE'PFlé:&t i Gt Fnst B i B tHe am@tAR5 viscosity of the

aromatic pol¥ﬁ§5Fog§g§e§Q kg present invention. The nelt viscosity
stability is evaluate ‘thé absolute value of a change in nelt viscosity

measur edL St ﬁouslhhaelembat(sf P.rat/ sc andamD@EXS under a nitrogen stream
for 30 mnutes and géparreosmsaetdlg'go%y%g%% %artaetgf %re S;'}Qéjégt invention has
a sodium metal element content of 100 ppb or 1less and 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 achleve more excellent durability and stability, the
aromatic polycarbonate has a sodium metal element content
of preferably 70 ppb or less, 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
preferably 10 ppb or less.

The terminal groups of the aromatic polycarbonate of
the present invention consist essentially of aryloxy groups

30 (A) 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



30 The aromatic pol ycarbonate of the present invention maybe produced by
any’ conventionally known nethod such as nelt polynerization or interfacial
polynerization. It is preferably produced by nelt pol ycondensi ng an
aromatic di hydroxy conmpound and a carbonic acid diester fromthe 8

Vi ewpoi nts of costs including process and raw materials and because a

pol yneri zati on sol vent such as chlorinated hydrocarbon does not need to be

used and an BMYFITRRANREAPAUART maraesce phorl dvraddd tyandesabid 18 .used
as a car bon'ﬁa@@leo5iﬁ§tfél£9iﬂﬁé‘ﬂiﬁQ@Bﬂ@geryﬂiyr@.%dﬂﬂbﬂfécf'ﬂgtb%eﬁar ried
di hy ( e abbreviate

out by stirring an aromatic droxy conpound (Tay as BPA
group her eithd amoni{#l ) et thamni po kycairbiorate) ofrihe plremdbieteamddalas DPC

group hereinafter il e heating under norgal pressure 10 and/ or. vacuum
ni trogen at MW?% ?J?ésgkﬁetBFaén(ggli_é]%t elemente daphlsiofo
distill eff ddietdwesrese atkohpiret ebemehtsdenivedplrem, t bn aaEberc acid

diester. The reaction tenperature which changes according to the boiling
poi nt or thed) ikeYEH ristte edeadudis i s general ly 120 to 350 C to renpve 15

t he al cohol or phenpol,.forned reaction, .preferabl.y 180 . to,280 C to
obtain an aronati ?n“p%‘ihy%%fﬁi%ﬁ%«? Eul ﬁﬁolgagﬁglqolﬁc&rﬁor@g}ﬁ%ﬂs{iggmuch

i mpurities, moxe ¢xedEléawt ya@babiniLy¥0&andl Bthbe1lat erhet agovel the
reaction, the systemis depressurized to facilitate_the distillation off
of the fornplaolensip| i pyeferablrhdl) rSi Qe Spreb2filessf elpmengsem in

Lhe ) alap oiage Puldlfed S3 | Ol on PART £LBRLYAL 300 Iy ERbIndTEhaving ©5°

nore preferably 66.7 esent 1 nvention, there
i s provi ded furchémtoref epcelilenhgwmratal bty iandpstgbil bbyattthdgomtlenitng an

aromatic 25 di hydro conmpound PA grou and a carbonic acid diester
(Do o1 oup; & e B tBEmetota idndl o Vs BR8e2-2R00000 Sl o Jesy.
cat al yst coniré Riodteht 8€ $KEthiAE eRambh tCOIPUEXEAIBIYY, 106pBIYY g¥isat ed as

NCBA hereinafter) selected fromthe group consisting of a
ni t r ogen- corrd rthegcoaseatcofirachl afnghe Souphbspirments dist Rireifegabdyi c

conmpoungei n A LAty 10 to 1,000 p chem cal equivalents based on 1-
nol of EBA grmnd %%sat | east one conpound (maybe abbrevi ated as AMC
hereinaf ter) sel®hd edidcosdtnestabipitypnéwhichgwhblilabeali&filinedet al
compound - ang Al 2 Kfer) Sk hathi1e S8 Bol Taer " 02" tAE donat e 00 1O
polycarbonate of the present invention is 0.5 % or less. When
this value is larger than 0.5 %, the hydrolysis deterioration
20 of the aromatic polycarbonate is promoted. To ensure actual
hydrolysis resistant stability, the value should Be set to
0.5%orless. To this'end, itispreferredthat amelt viscosity
stabilizer which will be described hereinafter should be used
especially after polymerization to stabilize the melt
25 viscosity of the aromatic polycarbonate of the present
invention. 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°C under a nitrogen stream
for 30 minutes and expressed as a change rate per minute.
30 The aromatic polycarbonate of the present invention
maybe produced by any conventlonally known method such as
melt polymerization or interfacial polymerization. It is
preferably produced by melt polycondensing an aromatic

dihydroxy compound and a carbonic acid diester from the



9 "5 p chenical equival ents based on 1 nol of BPA as the aromatic

pol ycar bonat e production nethod of the present invention. |In the nmethod of
the present invention, BPA group and DPC group having an Na netal el enent
content of preferably 52 5 ppb or less, nore preferably 35 ppb or |ess,
particularly preferably 6 ppb or less aBd a content of each el enent of

the first elenment group of preferably 40 ppb or less, nore preferably 23
ppb or | ess,ViswRentsaf, cgrSéfSeP-asllydénspbrweSSe@rsdaraav mederifds amdunt (p

chemi cal Sy/ PA ) QL. NCBA be.nat nore than
(20 x Fe* +L%‘8%‘Fé%ase%g1ﬁ+=r£z?%’q?§ Soalsk) s’g‘FthB o ﬁp‘%ﬁﬁiﬁ’ﬁ? 3’ and BPA
group : pphydidwaxioon doesafotaeledofo thecused@mtl aheirenirsi ous BBfipghadp and
BPA group is_ preferably 10 pgb or | ess. The content of each of the third
ol oot ' K A8 Bhokaanephosfonnt ieed douPaniged Hh GAIPON GAG Lehe
content s0f &ACdyr Ofordmind Obhpoch&MENtS in DPC group and BPA group is
preferably 1 ppm According to the present invention, an aromatic 20

pol ycar bonat e havilhe meitingme tihoadabs caryiedrouwebyistdindag &y aromag iche
apeci tic va i Brore ooty (HaY PP pEbLR1aHeRORR BEAGFORR n o
specific va S erra a Pin a
specific ratﬂél'éﬂléf‘é‘er):@ii@atcﬁbéﬁfé‘ achiiaeestent ﬁn&} Héeaﬂloc?.e'v'iated

conventionally 25 known raw materials are in the order” of ppm whereas the
contents ofasBP&Igroup henetmaditieal )swhpbe ihfeatiing/unfier maymail pressarieon
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making it possible to produce an aromati c pol ycarbonate having
excel I ent dukhsbilllikey ofstthei produetidisrgenerabhyyl eto i350°C usnse'émméer a
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to 280°C to obtain 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 thedistillation 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 mmHg) or less.
In the present invention, there is provided a method
of producing an aromatic polycarbonate by melting an aromatic
25 dihydroxy compound (BPA group) and a carbonic acid diester
"(DPC group) by heating and polycond:ensing them 1n the presence
of 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 equivalents based on 1 mol of BPA group and
b) at least one compound (may be abbreviated as AMC hereinafter)
selected from the group consisting of an alkali metal compound

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



5 i nproved by using a specific anmount of the NCBA catal yst based on an
iron inpurity at the tine of a heat resistance test. Wen bisphenol A (may
be abbreviated as BPA hereinafter) is used as BPA group used as a raw
material in the present invention, an aromatic pol ycarbonate which is nore
e€xcellent 10 in color tone can be produBed by specifying the total content
of organic inpurities._That is, BPA having a ratio of the total of the

absor ption p%é’kc%ﬁ’éégaéfe‘ﬁug‘f%i@%ﬂ‘ Rasgsoands modt of FPA ascthearomaddc
Lo gt b Bl oI5 g

absorption peak area o 0 3 or preferably x 10-3
or | ess whenlnrtthe smetlaedrefi bhespeesént hngkntpead BPAuigdoalpr amd ®PCaphy

(using a 0.1 %lg)h sphoric_acj.d ag eous_solution as an elute A and
acetoni (11 <TERUR PAYIRE B8 ¥a; BhaloBIeMent FOnERRTi oF PoeEezabiY &2
flow ratg ofpphecel 1égs A lﬁ@ﬁetBEeEEHESl?t 2:5 §E3009 Tekdl, Nphen e akut e

Alelute Bratiois 1:1 for 5 mnutes a start of neasurenment with a
hi gh- speed |pxeferakhy ofrePpYraphlesspandi agcantehtmofheachg elememteof

di aneter of_4.6 nd a length of 250 filled wth an gdsorbent

(I nertosil dﬁf%@r‘%ﬁﬂe ? ﬁ°‘§&i%€c%rr%ﬁfaq_llﬁﬁ.4)o ;Pr‘ll,}péﬁre €58 HYBEndi ng
15 % (anountppé£€pabip)2dfpp crctadecybagt 081501 yapReSErablyt ¢ & cal
silica gel having a pore diameter of 100 A and maintained at 40 Ct0.1 C

and then gr atPERATHHEESR- ofhesapgppitelin sthemicabRIwikents Ak makiofy t he
amount 1 6f tﬁ'ﬁ\%ﬁ@p? é‘ftﬁng g4t 3%_ &5:@2]:1@?8 thaht é%foa]s?tai'%‘*r ‘3—”‘5’30330 SO

that the elute e elute econes m nut e er the stdrt of
measur ement béséd dnhBe#oftotdl comtaret b€ Fé ibneDPCtgrouplantdeBBRAgrotip :a
detector for L%,fraVi olet light having a wavelength of 254 nm is used.

More prefera®®Y) - BPA having a ratio of the total of the 11 absorption peak
areas of a group thé?%%‘%‘é'ﬁq.soffté’a&?.orfef:ﬁérseéhorﬁ]&’e %ﬁé%@?ﬂ%@%‘i’g@gg" of

hereinafter) eluting for 22 to 24 mnutes to the absorption pea
BPA of 5 x 1&nd BBA gppup bs beeferpbidfed@bppbaoratlessof the total of the

300 ¢l ulitng or 2215 PR YATe S5 RE- EDSCHBETOrb [EaRe Brish DRSy SESRRor 2
10-5 (20 ppnandrBPRsgrotipnist prafseablyed ppb blre1abevandpehiel iconftiegit speed
l'iquid chronatogra hgfi;cshusgd.rl\/gchlrr!ll?lrre1 prgLeergbl y,r BPA gaviBrll, a content
% of 1-naphth?ﬁ ac e fourth elements C group and group
is preferably 1 ppm.
According to the present invention, an aromatic
20 polycarbonate having_ excellent durability 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 isused in a specific

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

making it possible to produce an aromatic polycarbonate having



10 represented by the following formula (2): OH (2) 15 wherein R3 and R4
are each independently nethyl, ethyl, n-propyl, isopropyl or isopropenyl,
of 2 x 10-4 part or less by weight, preferably 1 x 10"4 part or |ess by
wei ght based on 1 part by weight of BPAis used. 1In the above fornula (2),
R3 and R4 can be bonded to the 2 20 to &0Oposition other than the 1-position

(substituted by a ydro% %-H'-OU p) of a naphthal ene ring separately.
Furt her nor &Xseds ]@r“aﬂ)pﬁlr pA 1y f§ahiddiveand fransprrencrnwhendifpdand

represent _ed é ?xd ?‘lygolwa?&yfééwlcaox{@tlor?%h?é %n%%tmgrg Hc&v&@ R7

are each i ndependent an a group havin carbon a
RO are each iimndshee i vartn £dkyd l@igupiheying 1 to 4 carbon atons, and p
and q are each independently an integer of 0 to 4, 12 of 5 x 10-5 part or

| ess by wei ght badddi$na Sb"&'rptritﬂf'-%l t Hrappmpagt Lokt BARCOri8 codi ner
derivatiye TigRiRARI 8 dgangf H%ﬁé&if’% BfobAt O ne/NEBR &%ﬁ%ﬁgﬂ&é@an Rio

to R12 are each i ndependently an al kyl group having 1 to carbon at ons,
R13 and R14 o @nedaien dmpuaidanaity the aumﬂ ofgaohpahaveagstanoe4teatbon

atonms, and s and end an_Jd f X

10' 5 part or Iess%ﬁfﬁeﬁﬁggd&bw e&ﬁi} %\Lb‘?‘g B%ffs %{"eﬁ“—’é\fggrgsed.
Further nor a ifed sl BPABBRoUDY uBBAAaBOR! AW Mhtariall OHEERe gﬁégéﬂé
represented by the following formula (5): 20 R17 (5) wherein 5to R17 are

each i ndeperdsrantiaom ankgromgable pedwiaarbonate whighpbs merenexc@lgent an
al kyl gy gup ir}%b.rl].grltér?e %a%aﬁgoﬂ}oﬁc&i %'?Spgggf%.na ﬁpe t%tt%g. coni:e0 to 4,

of organic impurities. That is, BPA having a ratio of the
total of the absorption peak areas of a group of compounds
(to be referred to as "compound group A" hereinafter) eluting
for 15.5 to 24 minutes to the absorption peak area of BPA
15 of 2.0 x 10™? or less, preferably 1.0 x 1072 or less when it
1s measured 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. , Ltd.) prepared
25 Dby bonding 15 % (amount of carbon) of an octadecyl group to
a high-purity sphérical silica gel having a pore dliameter
of 100 A and maintained at 40°C+0.1°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



of 1 x 10"5 part or |less by weight based on 1 part by weight of BPA and a
content of a xanthene represented by the following formula (6): 30 (R22)
R21)b (6) 20 "R19 wherein R19 and R20 are each independently an al kyl group
having 1 to 4 carbon atons, R21 and R22 are each independently an al kyl
group having 1 to 4 carbon atonms, and bldnd ¢ are each 13 I ndependently an

I nt f to 4 10-5 art b
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2, 6-di met hyl -1 - hydr oxynapht hal ene, 2, 7-di met hy |-|HV§SrOX ynapht hal ene,
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2-(4- hydsoxmam)alr)ea% éfidcompohblgl BAV2A8Na molecular weight of 307 to
2- (3- et hyl - 4- hydr oxyphenyl ) -2, 4, 4-tri nmet hyl chr oman, 5

2- (3, 5-di net3fa eMy‘@Boﬁ?ﬁh%%yqq 24 minutesnte Hihe lebsemption peak area

2-(3,5-di net I ly [ \/ oppn _
(3- net hyl - roxyp enyhf %°2Pémf %a%%%% +ﬁgéo%gnisa@§asufgg BY t he
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4- hydroxyphenyl 2 4 tr| |.chroma
3- et hyl - 4- hyd aiﬂtyr H?V&ngo‘?rﬁﬂntent of 1-naphthol

3, 5- ﬂprretﬂaﬁrébémd)wh@wlﬁoﬁ@wﬂngrfaﬁayacbwmn

3, 5-di net hyl - 4- hydroxyphenyl) 2,2,4-trimethyl chroman 25 and

3- et hyl - 4- hydr oxyphenyl )-2. 4, 4, 8-tetranet hyl chroman. Exanpl es of the
onene conpound represente }5y the above formula (5) include
4-trimet hyl chroman- (3):e

R, R3 (2)

h

2-
codi
4-(
4-(
4-(
4-(
4- (
chr
2,2,

15 whereinR;andR,are eachindependentlymethyl, ethyl, n-propyl,
isopropyl or isopropenyl,
of 2 x 107* part or less by weight, preferably 1 x 1074 part
or less by weight based on 1 part by welght of BPA is used.
In the above formula (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 prefei‘ably, BPA having a content of a

paraflavan compound represented by the following formula (3):

25 OH
Rs)p

Re (3)

(Rg 9R7 Re
30
" wherein Rs tb R; are each independently an alkyl group having
1 to 4 carbon atoms, Rs and Ry 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,



2, 2-di met hyl - 4- et hyl chroman- (3) -ene, 30

2, 2-di met hyl - 4- et hyl chroman-(3)-ene, 2,2,6-trinmethylchroman-(3)-ene,

2, 2-di met hyl - 6- et hyl chroman-(3)-ene, 2,2,4,6-tetranethyl chronman-(3)-ene
and 2,2,4-trinmethyl-7-butylchroman-(3)-ene. 14 Exanples of the xanthene

r‘epresented by the above f ornula (6) i nd ude 9, 9-di net hyl xant hene,
2-butyl -9, 9-di l.xant hene, .3-nethyl -9, 9-di et hyl xant hen

o ool et hyl ShihEna® & B, A3aT Renee 2R €S ST BRRE hyi vateRtne.

Bi sphenol A df RPN @mEcd 8yntehydoata b@itkr Fedar&EtiGe Feprantad Bycess
phenol in the presence of an acid catalyst such as a uniformacid
exenpl i fi ed Bye feikbewing i fommubaof4)a solid acid exenplified by an ion
exchange resin. The 10 bi sphenol A obtained by the above production nethod
is easily acquired as a co cially avail able product and generally

cont ai ns5conmpounds (I npuriti °represented by the above fornmulas (2) to
(6). A conventionally k g oxy conpound can be 15 advantageously
used as BPA group in th KRvontion. |l ustd#4)ive exanples of the
di hydr oxy conpound i n@&iyye s(4- hydr oxyphenyl ) propane (that is, BPA)
bi s(2- hydr oxyphenyl ) met har®2 bi - hydr oxyphenyl ) net hane,

1, 1- bi s(4- hydroxyphenyl ) et hane, 1- bi s(4- hydr oxyphenyl ) pr opane,

2, 2- bi s(2- hydr oxyphenyl ) pr opane,

2, 2- bi s(4- hydr oxy- 3, 5-di met hyl phenyl ) pr opane,

2, 2- bi sqé- hywehierets RY; Hobi QR @Rkh) Ph@EFERdently an alkyl group having

2, 2- bi s(4- hydr oxy- 3- net hyl phenyl ) propane, 25 .

2, 2- bi s(4- hyditexd gaeahen atomanRi: apdRy are eacdy brjependenpiytamelkyl

1, 1- bi s(4- hy, cyclohex bi - hy XYp yl)sul fide
bis(4-hydroﬁ%%ﬁg%9g?£%+%o%ekgaﬁdéggﬁggu%géégbtg#ﬁeé E§Bsﬁb§#FtSPFﬁg an
aromati c ri nthdépé&fidéetery annpntederbgfan abkyl, group or aryl group. Qut of
t hese, BPA iségarticylar“g preferred froman econom cal point of view

They may be Uset ¥allne RATY RTcdRESnBYi BRightihRsed oRrk Pany byt wedoht
exanpl egs0f HepfiPG T Qu@ai ncl ude di phenyl

Further more preferably, BPA having a content of a

2

chromene compound represented by the following formula (5):

Ris

Ri6
20 (5)

(Ris)a
Riy
wherein R;s to R;; are each independently an alkyl group having
1l to 4 carbon atoms, R;3 1s an alkyl groﬁp having 1 to 4 carbon
25 atoms, and a is an integer of 0 to 4,
of 1 x 10°° part or less by weight based on 1 part by weight
of BPA and a content of a xanthene represented by the follbwing

formula (6):

30 (RZZ)szl)b (6)
R20 "Ry

wherein R;5 and Ry are each independently an alkyl group having
1 to 4 carbon atoms, R2; and R;; are each independently an alkyl

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



carbonate (may be abbrevi ated as DPC hereinafter), 15

bi s(di phenyl ) carbonate, dinethyl carbonate, diethyl carbonate and di butyl
carbonate. Qut of these, DPCis preferred froman econom cal point of
view. An aromatic pol ycarbonate which has | ow contents of 5 specific neta
€l enents contained as inpurities as desdd bed above and is excellent in

durability, color tone and transparency can be obtained by purifying BPA
and DPC use&n'?P?%é%%%f%r?%linB?gﬁﬁ %§r9f§?né'an aromati c pol ycar bonat e

BPA group ange QP& Q00URdiRedralebahyBiei Rt So&88dn 1YY bl Gd1BKta
known purification nmethod such as distillation, extraction,
recrystal | i 2 iBRA oks suge@bi nati on thereof. Besides the above net hods, the

raw materials are Q ref erabl urifi.ed, by sublinption at.a t erature
as low as possi bERTIRLEE 1O RS TR ngRR LAY creptsrented iy, taf; 8ROYE of
subl i mat 5on gdyemary f?)? Dhcibfe 2POyCaPHELhy 221 LAYaPFBLYAEPRthAIBAEONT eNt S Of

the above inpurity elenments can be reduced fromthe evel of ppmto the
| evel of ppk?asiridkmethyli/l-gpdroxyhaphtbalene.above | evel by these nethods.

In additio i ts_ nic inpurities which 20 have
not had att?%ﬁ%gguﬁuc at?eﬁ{?%§§¥§%8%ghgégﬁ8ed to predeterm ned val ues.

The aromat i c3 pir dims ttoyht B-hpdrdrypaphthatllehg,such a nethod as the water
washi ng or reprecipitation of a solutign. As for the water washing

ol yrmer
of a pol ymer?-3sRP 391@%"2@5%‘2{1? thaleper@pdbly fully dehydrated after
washi ngjoAs ¢S opledpyéiipil PonydrbifRhPRPhaYehB @ silica gel or filtration

with a fine porous filter Is used.” The reprecipitation of a polyner is
carried out by add@xepplemof the panaflavan pompoand sepihesentbed gntheor

acetonitrile,to a pol [ ution Ln 30 a solvent such as nethyl ene
chloride or?ﬁ?ﬁﬁréh¥%£%§rfg}i%?ﬁgﬂée(nay be abbreviated as NVP
her ei naft er )2- (4-19fdEoxFPnERY ) D2 24 POL Y Fhe BAYLBArBhER , PUrity, it is

preferred that the poor solvent be gradually added over a long tinme. i 16
That is, in %rdermethpbt4ihvdroxyphenyl) pdl $cdrbsimeshydehngmemal | contents

of inpupity fﬂfg?gu&&mé{h§f—P£ﬁ§3£5§9phenyl)-2,4,4-trimethy1chroman,
2-(3,5-dimethyl-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-hydroxyphenyl)-2,2,4-trimethylchroman,
4-(3-methyl-4-hydroxyphenyl)-2,2,4-trimethylchroman,
4-(3,5-dimefhy1-4-hydroxyphenyl)-2,2,4;trimethy1chroman,
4-(3,5-dimethyl-4-hydroxyphenyl)-2,2,4-trimethylchroman

25 and
4-(3-methyl-4-hydroxyphenyl)-2,4,4,8-tetramethylchroman.

Examples of the chromene compound represented by the
above formula (5) include 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-butylchroman-(3)-ene.



théﬁ the raw materials purified by any one of the above nethods be used to
produce ‘a pol yner and the obtained polynmer be further 5 purified by any
one of the above nethods. To obtain the aromatic pol ycarbonate having snal |
contents of Inpurity elenents of the present Invention, a high-purity

sol vent having extrenely snmall contentslaf inpurity elements is preferably
used for the purification 10 of the raw materials and polyner. To this end,
a solvent f or @t Fxagsipdesohibeixanidiene nepresentedbylthe dkwoype Eeemula

i*nventi on, ecl ficsc Y, hat | | east one catal yst sel ected
froma) at Ia(eszygt %cnié"? ea?l'i4 ‘i%%%%ﬁ%"?ﬁfﬁ%%sel ected fromthe group
consi sting (ﬁ-m@;m;gmwlﬂjaﬂtngnbasi c conpound and a
phosphor us- cont ai ni ng basi ¢ conpound and b% at | east one conpound (AMO)

sel ected fromReidYk ol digthylxanbhenn, op kArdiekbydxapshpsend and an

al kali egrthyy ﬁ%m= [ ref grgbly er exchange

mel t pol ;S/lmeﬁ ﬁ@% 0 e ar%nngt?bg'gob pgfgggg%gﬁg?ggnﬁpgﬁétr ative

exanpl es of the c@&isptsindiCRAisrprogduead teldehydretinligandf cohdensinggen-
cont ai ni ng basic conpqund include ammoni um hydroxi des havi.ng an al kyl,

aryl or al kyAcgtne g’?‘éu%"%ﬁ%ﬁ phenel F&n‘é’ﬁ‘ﬁﬁ%ﬁﬂﬁ%ﬁfh@’&l@&i‘i catRey , 25
tetrabutyl argiRiN WB dEPHHP e aldin 106 o by! hiyliRbghamTenLuayr OXi de
(~-CH2( Me) 3NOH) and hexadecyftrinethy annoniun?%ygroxide; basi ¢ anmoni um
salts havi gy solil ladid exemplifiléd| byyangionpesabinge resin. The

tetramet hyl gnponi um acetate, tetraethyl amoniu enoxi de, .30

tetrabu 0 aoiR °J§ r%‘hﬂ;"g&h}’ gé?t%ﬁovﬁ)gﬁ?@fﬁ&i 'H?F%?r%ﬂ Eﬁff.‘yéﬁ’zoi c
acid salts ashuivsddrd tomRiraalanp Rvid adleoprddudte bhdag¥nafhiey such
as triethylam ne, dinethylbenzyl am ne and hexadecyl di net hyl am ne; and
basi ¢ sal t s @rtriRs Gompeunse{ HPPurkbiesh FepPEAanted bPweiRBHapove
tetrabutylaqgggi e n borate (Bu4NBPh4) and tetranethyl amoni um
t et raphenyl (ﬂé&%?%hgéﬂggﬁ4§%)Exanples of the phosphorus-containing basic
conmpound 5 i ncl ude qumeginional hy diwownl edihpdr oly acompsyhd eaml ber

al kylaryl group such as tetrabutyl phosphoni um h¥droxi de g:Bu4P ,
benzyl trylFmgt %W%W ABPA group in the present invention.

Illustrative 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) proﬁane .
2,2-bis(4-hydroxy-3,5-dibromophenyl )propane,
2,2-bis(4-hydroxy-3-methylphenyl) propé.ne '

25 2,2-bis(4-hydroxyphenyl)pentane,
3,3-bis(4-hydroxyphenyl)pentane,
1,1-bis(4-hydroxyphenyl)cyclohexane,
bis(4-hydroxyphenyl)sulfide, bis(4-hydroxyphenyl)sulfone
and compounds obtained by substituting an aromatic ring of

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

Illustrative examples of the DPC group include diphenyl

carbonate (may be abbreviated as DPC hereinafter),



(~- CH2(Me) 3POH) and hexadecyl tri met hyl phosphoni um hydr oxi de; and basic
salts such as tetrabutyl phosphonium 10 borohydri de (Bu4PBH4),

tetrabutyi phosphoni um tetraphenyl borate (Bu4PBPh4) and

t et ramet hyl phosphoni um t etraphenyl borate (Me4PBPh4) . The above NCBA is
preferably used in an anobunt of 10 to 15000 p chem cal equivalents in
ternms of basic nitrogen 15 atons or basicﬁfhosphorus atons based on 1 nol

of BPA groupis(@ipheRild qaxtianalisn ¢y dieethyl .farborate of ddethyls500 p

chem cal equi SleS rd4 rl bl I'EA& 1 cal

equi val ents&%g:‘sé?g on t%rgaas&aiﬁ@ggan%%&dﬁﬁéha?%ggf |scoé3’ere tjﬁsgt use of
NCBA i n an pmefeirred) foform@n raxcaendnnitcal 2fointesf +vLEP) p chem cal

equi val ents based_ on the total wei ght (Fe*, of iyon contained in the
e Ve onn an BRARRRGRatls RalyddkRonate wibieh, Mhe oY Sortoats | of

[ roving t leQr ' I ' I fﬁi%t( nt is
pglr) ticul grl %%S%g%rca@F§523ﬂ%ﬁo€%f%e%§% >?'C agg. éei + )%spd%-ﬁg%fgg

equi val ent s abévieh@rgh ihexasisEnt an tdasabslity, nedkor| eane ahdi s
presuned th

t the interaction between iyon contained in_the_  DPC and_BPA
o mat er | 2l S ARTPARIIE G ot aPioimnd B BRT1EaNB, PEA,End, BRG: fEed
pol ycar bonatag. rh#w hAtérsaNscor ivy purddE ARy ahr 8dometiedysLyélenéRatent s of
impurity elenments as nmuch as possible. Further, in the present invention,
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pol ycondensais possdddie dor a deng thaen wbrevRyeferablyoa, combinatiomtion
W thout Loty PG LR PR aREAEd StcoRe a5 Fhe i PRs 1AaSAIon BrEBatR.
nmol ecul e and the maet c¥ntehtdolof AHE NSO NLNpAcitPrelements 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 polyc_arbohate can be pufif:l.ed by such a
method as the water washing or reprecipitation of a polymer
solution. As for the water washing of a polymer, the polymer

25 solutilon is preferably fully dehydrated after washing. As
for dehydration, a treatment with a silica gel or filtration
with a fine porous filter is used. The reprecipitation of
a polymer is carried out by adding a poor solvent for a polymer
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). Inordertoobtainapolymerhavinghighpurity,
it is preferred that the poor solvent be gradually added over

a long time.



Quiside the above range, the alkali metal conpound exerts a bad influence
upon the physical properties of the obtained 15 aromatic pol ycarbonate, an
ester exchange reaction hardly proceeds to the full, and an aromatic

pol ycarbonate having a high nol ecul ar weight is hardly obtained

di sadvant ageously. The catal yst AMC i s16éf or exanple, a hydroxide,

bi carbonate, carbonate, acetate, nitrate, nitrite, sulfite, 20 cyanate,
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sodiumtet raéo enyl bor at e, SOdI um benzoate, dj sodi um hﬁdro enghosphat e,
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salts, sodi qmgqplﬁﬁqwné@i&én@nﬂa@pﬂg%&amém? tarsakbacehedl sghenol A

and sodi um salts and Iithiumsalts of phenol he al kali mnetal conpound
may be (a) tﬂmu@mmﬁ#mtal kalprerée:aabsnl used fhe theupuxi¥ichtdont of

t he peri dic Ie or net al he oxq _acid of the
group X ?w%t%%jﬁq%%lag%l[ €T e "E;? %(FV él%ﬁ@ﬁt veny £p
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conmpound as a pol ycondensation reaction catalyst, a polycondensation

reaction can procd@dthemrggent }nématé@ﬁlpl@ts@lefi&”s“-wééta vat. dhatedisin
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pol ycondensaiompbumhc(mcmm oseléctedefrbm ’d‘het gaoapenurmﬂ.stedgl oflld A
7-26809 be used as 15 the ate-conpl ex alkali netal salt of the
gr oup XIJ[\5/ ’&Fﬁﬂgerb'fccf %%%*?%d‘i’%s%‘éb?gmpggngxeﬁﬂl Bfied by NaGe (ONe).9,

NaGe (OPh). $hodgHaddosn tABSHmPMBasicNaSnpolRASanadp)age( PRASR one
compound (AMC) selected from the group consisting of an alkali
metal compound and an alkali earthmetal compound is preferably
usedfortheesterexchangemeltpolymerizationofthearomatic

20 polycarbonate.

Illustrative examples of the catalyst NCBA are given
below. Examples of the nitrogen-containing basic compound
include ammonium hydroxides having an alkyl, aryl or alkylaryl
group such as tetramethylammonium hydroxide (Me,NOH),

25 tetrabutylammonium hydroxide (Bu,NOH),
benzyltrimethylammonium hydroxide (¢-CH,(Me);NOH) and
hexadecyltrimethylammonium hydroxide; basic ammonium salts
having an alkyl, aryl or alkylaryl group such as
tetramethylammonium acetate, tetraethylammonium phenoxide,

. 30 tetrabutylammonium carbonic acid salts,
benzyltrimethylammonium benzoic acid salts and
hexadecyltrimethylammonium ethoxide; tertiary amines such
as triethylamine, dimethylbenzylamine and

hexadecyldimethylamine; and basic salts such as



(b) The alkali netal salt of the oxo acid of the group XV elenent of the
periodic table is preferably the alkali 20 netal salt of silicic acid,
stannic acid, germanic (lI1) acid or germanic (1V) acid. Illustrative
exanpl es of the above alkali netal salt include disodiumorthosilicate,
tetrasodiumorthosilicate, disodl umnoiagstannate, nonosodi um ger nmanate
(11) (NaHGe02), 25 disodium orthogermanate (1V) and di sodi um di ger manat e
(1V)  (Na2Gazd3)ame tht Tesnmri Lwo rblenehydobde etiMe iNBHQf, t he present
i*nventi on, ne conmpound sel ected. from heﬁglrlo ?*béonSi sting of oxo
t [
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co-catal yst together wth the above cat st. By using the co-catalyst in
a specific anounExampdes eédtpreRBRERBOFUSHCABtaipiagchradc eemponnd whi ch
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capping reaction and the rate of a pol ycondensation reaction can be 5
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br eseeq, ; Yy ’ . . ! 5o
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oxi des of t per'ln
di oxi de, ti mylmkids; gardtvashe dsaktslesuciOasi tetoabteylphospkodaumsi | i con

t et raphenpoxide, .tejraeth | n, tetraphengxy tin, tetranethox er mani um
t et rabu?@xy b%% Mﬁpﬁénoiﬁkﬁggﬁgﬂggﬁ°§ﬁgmmm eof . The
co- cat al yst uosca&reef@"\ﬁbhaxbnu;_ednanta%eamgtagqa%fsw@»nimattetﬂﬁﬁm of the
group XIV elenent of the periodic table 15 becones 50 nol ar atons or |ess

based on 1 aratent@REBPia)al kali metal el enent contained in the

pol ycondensati on eacti on | yst . n e co-catalyst is used_in.such a
proportion that tﬁé’eaﬂ%’l?ﬁ’te Wé«_swf\%@%éﬁa@ﬁé’nfmﬁ C&He . gpQunt,of 28 nol ar
atons, the p@ UCoERSghedl dalaeiquavalledts dawvternd OESBEY¥aBt AgepUgeH. The

co-catalyst is nore preferably used in such a A)roportion t hat the anount
of the b Oupat)qn\;s @Fregéﬁg.coyh?ﬁghorus atoms based on 1 mol of BPA group.

It is more preferably used in an amount of 20 to 500 p chemical

equlvalents, 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 not more than (20 x Fe* + 200) p chemical equivalents based
on the total weight (Fe*, ppb) of iron contained in the DPC
group and BPA group raw materials is particularly effective
in improving .the color of the obtained aromatic polycarbonate.
The amount is particularly preferably not more than (20 x
25 Fe* + 150) n chemical equivalents.
Although the reason for this 1s not made clear, it is
presumed that the interaction between iron contained in the
DPC and BPA raw materials and NCBA detei‘iorates the color
tone of the aromatic polycarbonate. In this sense, it is
30 preferred to reduce the contents of impurity elements as much
as possible.
Further, in the present invention, to r.eflect the effect
of reducing impurities contained in the raw materials upon

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



periodic table becones 0.1 to 30 nolar atons based on 1 nolar atomof the
al kali nmetal elenent contained in the 25 pol ycondensati on reaction
catalyst. Since a sodi um conpound has a snmaller influence upon the
durability of the produced aromatic pol Xcar bonate than alkali netal and
dl kali earth netal conpounds other than 8odi um conpounds, the sodium

conpound is pref erably. a ,catal yst ai n. an.anqnatic
pol ycar bonatcg’nﬁ?é\?%ﬁé)%éégﬁﬁg%ﬁdurpaﬁpmp%éynpnégﬂég[i)ggé i Fﬁ\?‘@&% on! a%en
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amount of 0.05 to 5 p chem cal equivalepts, nore,preferably 0.07 to 3 p
cheni cal eqdisvasedtin agsameent0f p 210 prtex 85810y ghepicalreguiviakens|

equi val ent s ,ha p Lum C nd i sed as
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under st ood that_ the sodi um conpound catal yst must be used in such an

anount t hat RARF&THed beGALSR: 1 bican SBRPHRFAHLIavVerahle Phenomanagurh t he
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In the present invention,” to obtain an aromatic ~ pol ycarbonate™which hardly
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pol ycarbonate is pronoted. "To secure actual hydrolysis resistant
stability, tifmninglycapting creactianafl eash) elecwle and the rate efid, a

melt viscosigt ol%}&tﬁ&%gﬂ%gn plg%%g{fgﬁy used. after polynerization to 20
Y. e ne

stabilize ndl £ VIscoY viscosity stability is evaluated by the
absol ute val ue of cmtdialegehe abowkirangec,oshé glkatdnetal cdémposhdskektse of 1
rad. /sec and_3Q0 C under a nitrogen  streamfor 30 m nutes and expressed

as a change & 888 PRfluepcedPahdNrPhyFisadsProPerhhesich the obfaiprdsent
inventi 9§ Zditid'%d F50h&fe JCAG 1 ¥ PELNExERANGE! r8htt2bn! REratY Vi ly
of a polynerization catalyst used for the production of an aronmatic
pol ycar bonateroceeds to the full, and an aromatic polycarbonate having
ahighmolecular weight is hardly obtained disadvantageously.
The catalyst AMC 1s, for example, a.hydrox:l.de,
bicarbonate,. carbonate, acetate, nitrate, nitrite, sulfite,
20 cyanate., thiocyanate, stearate, borohydride, benzoate,
hydrogenphosphate, or bisphenol or phenol salt of an alkali
metal or alkali earth metal.
Examples of the AMC include sodium hydroxide, 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, cesium thiocyanate, sbdium
30 stearate, lithium stearate, cesium stearate, sodium
borohydride, 1lithiumborohydride, sodium tetraphenyl borate,
sodium benzoate, disodium hydrogenphosphate, dipotassium
hydrogenphosphate, disodium salts, dilithium salts,

monosodium salts, sodium potassium salts and sodium l1ithium



The nelt viscosity stabilizer may be added while a polynmer is nolten after
pol yrmerization or renolten and added 30 after a pol ycarbonate is
pelletized. In the forner case, the nelt viscosity stabilizer nay be added
whil e a polycarbonate which is a reaction product in a reactor or extruder
i's nolten, or may be added and kneadedl®hile the obtained polycarbonate
after polynerlzatlon passi ng_through an_extruder froma 22 reactor
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conpounds syglandy Organic sulfonic acid salts, organic sulfonic acid
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aromatic po resen nventTon and er| ora fonin the

col or of thalkaldmaidital atompenod adan oéoﬁbeomraﬁenhdesuaal secohdangl es of
t he. heat stabilizer include phosphorous acid, phosphoric acid, phosphonous
aci d, phospfEAEIRD Sushiasse hEanghirgreastion which proceeds during

'Itslrlsg(ZZ 4dlj;Ettq{e% t@géﬁﬁwné%ﬁﬂ%gﬁén%gibﬁy{o % ﬁgﬁ%’gﬁ% di phosphinic acid
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part by wei %iGe(rBuI%P)serre nr(e()fl.\'leer)a;,I XlaSn(OMe)s and NaSn(OPh)s.

(b) The alkalli metal salt of the oxo acid of the group
XIV element of the periodic table is preferably the alkali

20 metal salt of silicic acid, stannic acid, germanic (II) acid
or germanic (IV) acid. i

Illustrative examples of the above alkali metal salt
include disodium orthosilicate, tetrasodium orthosilicate,
disodium monostannate, monosodium germanate (II) (NaHGeO,),

25 disodium orthogermanate (IV) and disodium digermanate (IV)
(Na.Ge0s5) .

In the polycondensation reaction of the present
invention, at least one compound selected from the group
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 optionally used as a co-catalyst together
with the above catalyst. By using the co-catalyst in a

specific amount, undesired phenomena such as a branching

reaction which readily occurs during a polycondensation



0.°001 to 0. 1 part by weight based on 100 parts by weight of the aromatic
pol ycarbonate. 23 To further inprove releasability froma nmetal nold at
the tinme of nelt nolding, a rel ease agent may be mxed with the aromatic
pol ycarbonate of the present invention in limts that do not inpair the
obj ect of the present invention. 5 Exanm®Oes of the rel ease agent include

ol efi n-based wax, ol efin-basedwax containing a carboxyl group and/or

carboxyl i ¢ TeRSHAHe ymadp chiaincsleayiage segatdod .y heokanmatiioghef

fratty acid S Of ng.p%hy i dric o S in_wax and
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by wei ght basdd owinditdrdwt impadeigly tdfe tdateniodmat terpahwntachppang. Cut
of the higher fatty acid esters, a partial ester or whole ester of a
nmonohydri ¢ d?eﬁﬁﬂ’sﬁ/fy@ﬂdc thecoRte ph\2 RP1vcondensation Feackiom fany be

saturated or dgbs‘aé t L ¢, having 10 to 30 carbon atons is
preferreg. I§r err%gdéagg%én%%%f%‘fstﬁ%ﬂfértial ester or whole ester of a
nonohydri ¢ or polThe/dxbcacidsiod thedgrospiiiVaeddmentensittireapedibdticy
acid include glycerol no arate, .qlycerol ,tristearafe and

pent aer vt hr (HARLS dPFReiE Aatd e aeafln At eriprRetd Al Ge3engenacie-
preferably 0.01 tane R¥ildedbMNEN griduT XI9 e1@Bentd b RheVBegibadl t he

aromati c pol ycarbonate. An inorganic or organic filler may be mxed with
the aronat itahls inelvdesidisondiopidectiinidinxideorgermaniymdioxige.do
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fillers suchias, ttaltrapletoxy @iass th tirake the:as gelbhadiumg! cetirabatbayat e
and titaniumoxide; fibrous fillers such as glass fiber, glass mlled
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alkali metal element contained in the polycondensation
reaction catalyst. When the co-catalyst 1s used in such a
proportion that the amount of the metal element becomes more
than 50 molar atoms, the polycondensation reaction slows down

20 disadvantageously.

The co-catalyst 1s 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 alkall metal element contained in the

25 polycondensation reaction catalyst.

Since a sodium compound has a smaller influence upon
the durability of the produced aromatic polycarbonate than
alkalimetal andalkali earthmetal compounds other than sodium
compounds, the sodiumcompound is preferablyusedas acatalyst

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

When AMC 1s used as a polymerization catalyst, it is
preferablyusedinanamount of 0.05 to5pchemical equivalents,

more preferably 0.07 to 3 pchemical equivalents, particularly



may be surface treated with a silane coupling agent or the |Ilike. A good
result such as the suppression of the 5 deconposition of the aromatic
polycarbonate is obtained by this surface treatnent. Another resin may be
m xed with the aromatic polycarbonate of the present invention in limts
t'hat do not inpair the object of the pRdsent invention. 10 Exanples of the
another resin include polyimde resin, polyimde resin, polyether imde
resin, polyRredemadleH 07 1wl phehpmdigsalecemaiviedents paisgghenylemel

sul fide resiJp Bﬁ()'g}ﬁ:so"qﬂy one resin, polyolefin resin such as pol yet hyl ene
and pol ypropylene, ‘ester resins such as polyethylene 15 terephthal ate

and pol ybutyl ene Wiedplat Balddiutn cofpoRhdids Relkeyinacyhatathtgsh, BeByamyrene
resin, acrylonitrijl e/st}glrene cogol émer (AS resin),
acryl oni t ri [Gemestitaesy $her eatadyssl {rerdded e &ipPlymezoipnadditionat e

resin. phendld Gdaiiin UKL AIRYrfiStl @OrdbeabOMBMEroebyLar bonALe of the

present Invention 1s excellent ect of retaining durabilTty,
especi al | y uhdeatstiadd/ thatertbeveodigenpenpound acatahvstdmtytcbedusedns

for a long tjnme. Therefore, ,sybstrates for _high-densit opt.i.cal di sks
ypi T ed by ARG o SRt Rt thav oRBLRCO5s S ) 2 aBALERoBELa
di sks (M), eliehidrl c¥RtaRhbboLAIkRESDO IR FENbuDHRIM EReeeB\DsHudi @1 cDVD- R
DVD-RAM etc.) obtained fromthis pol'yner can have high reliability for a

| ongti me. | tvalaepdin ithe presemefimveéntiongh- density optical disks such as
digital ;yersatile_disks. 30 Sheets obtajned fromjihe aromatic | ycar bonat e
of the 1E‘)resent i %\I/Ieﬁ:tlﬁleorPra?see% ciZ‘f‘f%’h‘ii‘f’h' a%%e%?%ﬁf%nanpﬂ:ﬂ’f'gggﬁ ty.
Therefore, mmRKiytanttsehate tWiglich Charaly eeéxpétrLentapeht ireductibay iare wdely
used in electric parts, construction parts, auto parts and the |ike,

speci fi cal | PHSHIRF FRIBr 3R cEL 95 NG or 2HFBBRARAL 461 RAA FRafthies,
gl azing par b U BRI S (kY beCEEE Fhe 4¥/68r) P eDRb cdames

qlrjéféi
and vehicles (construction machi nes, autonobiles, buses, ansen,
trai ns, etc.polwiaieand thplwleso§ihynsttabisl iy neigt demeedusedopo 10.ghiss,

orcades 17 GO 1 Uil Sl v, A gRdskee RO ELer s 1o
phot o cover et HErH AV OF the aromatic polycarbonate is promoted. To
secure actual hydrolysls resistant stability, this wvalue
shouldbereducedto0.5%orless. Tothisend, ameltviscosity
stablilizer 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 shearrateof lrad./secand 300° Cunder anitrogen
stream for 30 minutes and expressed 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 catalyst used for the production of an
aromatic polycarbonate.
The melt viscosity stabilizer may be added while a
polymer is molten after polymerization or remolten and added
30 after a polycarbonate is pelletized. In the former case, the
melt viscosity stabilizer may be added while a polycarbonate
which is a reaction product in a reactor or extruder ismolten,
or may be added and kneaded while the obtained polycarbonate

after polymerization passing through an extruder from a



resin |aninated boards for water tanks, front panels for projection TVs
and pl asma di spl ays, Fresnel |enses, and 10 optical products such as
optical cards, optical disks, liquid crystal cells produced by conbining
pol ari zation plates, and phase difference conpensators. The thickness of
the aromatic pol ycarbonate sheet is notzzparticularly limted but generally
0.1 to 10 mm preferably 0.2 to 8 mm particularly preferably 15 0.2 to 3
mm ProcessiTgpetamtberpellstutheds | am nation for inproving

veat herability, scuffin si,stance i nproyi treatjent for Lovi,ng
surface hardness,%s%’uor a@?fﬁgvv%‘ﬁcn“af‘etyn'ﬁn??g%(‘:"%Tg‘gﬁsénrayeﬁ%&f’ﬁ g Fﬁf?ﬁignd
treatnents fagidldcnipdui@s suchaas! b£6ah16 Usd BESh @ OB t3Ur bagahikor
provi di ng new 20 functions to the aromati c pol ycarbonate sheet may be made.
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formed into a sheet by nelt extrusion directly or after it is pelletized

by a melt edIRIBFOLIFEFEARACINSG 1GeTRAYS ERe IRTIDPELLF LA 1BPERVANGY can
be obt ai ned {KOBHHA HLPHJ o5 YR FL 1 JC RIS 2l 1.53Rnlcay 8R! ON bY
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durability and stability.
release agent and the like may be added according toapplication
purpose to form moldings from the polymer.
A heat stabilizer may be used to prevent a reduction

20 1in the molecular weight of the aromatic polycarbonate of the
present invention and deterioration in the color of the
aromatic polycarbonate of the present invention. Examples
of the heat stabilizer include phosphorous acid, phosphoric
acld, phosphonous acid, phosphonic acid and esters thereof.

25 Bis(2,4-di-tert-butylphenyl)pentaerythrityl diphosphite,
tris(2,4-di-tert-butylphenyl)phosphite, 4,4'-biphenylene
diphosphinic acid tetrakis(2,4-di-tert-butylphenyl),
trimethylphosphate and dimethyl benzene phosphonate are
preferably used. These heat stabilizers may be used alone

30 or in combination of two or more. The amoﬁnt 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.



Exanpl es 15 The foll owi ng exanpl es are provided for the purpose of further
illustrating the present invention but are in no way to be taken as
limting. Methods for testing aromatic pol ycarbonates produced in the
exanples are as follows. 1) viscosity average nol ecul ar weight (My): This
i's 20 obtained froman intrinsic viscosi2By ([q]) neasured in nmethylene
chloride at 20C by an Ubbel ohde's vi sconeter according to the follow ng
expression. [ill TolfARtketOiMpbbwelBePpadabilitpafran dnetml mold at netal
ismpurities 2 The contents of netals contained in a polyner are determ ned
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Shi madzu_Cor poration. detector; detector f or ultraviolet | |g;1_t fhaV| ng a
mavelenb?h acid having 10 to 30 carbon atoms is preferred. eferred
examples of the partial ester or whole ester of a monohydric
or polyhydric alcohol and a saturated or unsaturated fatty
acid include glycerol monoétearate, glycerol tristearate and
pentaerythritol tetrastearate. The amount of the release
20 agent is preferably 0.01 to 5 parts by weight based on 100
parts by weight of the aromatic polycarbonate.

An inorganic or organic fillér may be mixed with the
aromatic polycarbonate of the present invention in limits
that do not impair the object of the present invention to

25 improve rigidity. Examples of the inorganic filler include
lamellar or granular inorganic fillers such as talc, mica,
glass flake, glass bead, calciumcarbonate 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



of 254 ran 20 a) analysis of compound group A; The ratio of the total of

t he' absorption peak areas of conpounds eluting for 15.5 to .24 mnutes to
the absorption peak area of BPA when 2 g of BPA is dissolved in 3 ml of
acetonitrile and anal yzed is neasured. Wen BPA having a value of 2.0 x
10-3 or less as the above 25 ratio is ugsad, a polycarbonate having an
excellent level of color can be produced. b) analysis of conmpound group B;
The rati o ofpallywaunkcalatd. the absorption peak areas of compounds el uting

frfor 22 to 24 mnytes,to_the absqrption peak area of BPA whepn 2 f BPA 30
i's dissolved in 3"1‘%;‘43 3POX8EIAG %3111& raHﬁagigl 3?eg¥liesp_ﬁﬁﬁ§ﬁ?:eg‘.“’eg\ﬁgﬂnBPA
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RAA fl ui dit wrarplstasFacd tFeormént cs Co., Ltd. for 30 minutes to obtain a
change rate per mnute. Wien the aromatic pol ycarbonate has excellent
stability for a | dm@themmresin mam he thxthedapomatdch)
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and 15 the fpalyigddid reBasyr gERYLEhareLiBde rdy 18V ApbalRrathaneoueth, based
on nmean values. 5-1) deterioration in color: The color of a polyner chip is

measur ed by RgBherouawe ther grésin enpelyphenybenai ppdfildpenesdu Co. ,
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are 1.0 or less, it is evaluated that the polyner chip retains desired
15 terephthalate and polybutylene terephthalate, amorphous

polyacrylate resin, polystyrene resin,
acrylonitrile/styrene copolymer (AS resin),
acrylonitrile/butadiene/styrene copolymer (ABS resin),
polymethacrylate resin, phenolic resin and epoxy resin.

20 The aromatic polycarbonate of the present invention is
excellent in the effect of retaining durability, especially
durability under severe temperature and humidity cbnditions
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



col or stability even when it is used under severe tenperature 25 and
humidity conditions for a long time. 5-2) transparency: A plate measuring
50 x 50 x 5 mmis nolded by the Neomat N150/75 injection nolding machi ne
of Sumtonmo Heavy Industries, Ltd. at a cylinder tenperature of 2800C and
a nolding cycle of 3. 5 seconds and nea2dred for its total 30 |ight
transmttance by the NDH 7,80 of N ppon Denshoku Co. Ltd. The hi gher the
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improving weatherability, scuffing resistance improving
treatment for improving surface hardness, surfacing with a
matt £inish or embossing finish and treatments for obtaining
a translucent surface and opaque surface) 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 addii:ives by any means such as a tumbler,
V-shaped blender, super mixef, "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 having 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 electronic and communication

equipment, OA equipment, optical parts such as lenses, prisms,



t et ramet hyl ammoni um hydroxi de are charged, and the nelt hazen 30 col or
nunber of the resulting mixture in a nolten state in the atnosphere at 175
C and the nelt hazen color nunber after the resulting m xture is

mai ntai ned at 175 C for 2 hours are neasured. neasurenent nethod: 54 g of
di phenyl carbonate and 2 ng of 30 tetr&éethyl anmoni um hydroxi de are
charged, and the nelt hazen col or nunber of the resulting mxture in a
nmol t en st at ®ptiiralhdisknsypisdrates apdcoatdcalefibershaedactoboicnaner

after the resul t.i mxture js intained at, 250 C f 2 hour re
measur ed. V\ﬁéﬁ"o‘i%&%ﬁer&ﬁ% gg ?m?\a?Je?lcEﬁf' ramﬁgﬁ?cﬁf'zgigg?:gflgss at
175 C and a m@dber¥zaid M HFy NRedetrDé MémPérs eséaralheeribrkSanai nt ai ned
at 175 C for 2 hours, it can be used _as a raw naterial for_a
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pol ycar bonatprotagt forc matemriafl sr,asponterdardd $eisSuBesgbheds) san@RAgoadd
di phenyl carbonate ((DPC |fied, as fo]lpws were used,as raw naterial s
For an” ar oS T MALAYALA 90Ags poreRtalheEnabe BeariRg. BALGBLALEY on
purificati orgidh GRTER S| HdamdYRi maPe L1804 Y¥RE E0RpI8TtENhAt8rdhasSos

sublimation purifi'er to carry out sublimation. purification slowy under a
ni trogen at midErrresiing anéserganbé 98 PaorgadnicToakpriadsa tenperature of

140C for .5 hours I n (o] e r btain purified BPA .Qublimation
25 puri ?‘ Pcat I on vval'%ler gﬁéﬁ‘?gggzp?%yigﬁﬁégt%sor‘raggﬁi?Ié%ls?%gd'lpé'ﬁélrt O'bEIPi fied
sanpl es. As gartideladlwipresle erdbly eds&PALn aan aopt £calbt alsrdshpsteateyi ng
out sublimation purification once_was designated as Aa*l, a sanple

obt ai ned by 448 ri? kit Hrxceblenht doraBBLHLY| pREaBEBRLILIEYe was desi gnated
as Aa*2, and sanples obtained by carrying out sublimation purification 3
times, 4 tinmes and n tinmes were designated as Aa*3, Aa*4, ... , Aa*n.

1) - 2 washi nExampXesati on

15 The following examples are provided for the purpose of
further i1llustrating the present invention 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 wviscosity ([m]) measured in
methylene chloride at 20°C by an Ubbelohde's viscometer
according to the following exp‘reséion.

[n] = 1.23 x 107 Mw"®
2) determination of contents of metal impurities

25 The contents of metals contained in a polymer are
determined by drawing a calibration curve for a solution 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 an octadecyl group toahigh-purity sphericalsilica



Subl i mation purified BPA Aa*1 was rinsed with acetone 31 or methanol and
dri'ed. The sanples were designated as A-Rac and A-Rme. 1)-3
recrystallization purification Comrercially avail able BPA was
recrystallized from 5 acetone and dried under vacuum A sanpl e obtai ned by
carrying out recrystallization once wa27desi gnated as Ab*l and a sanple
obt ai ned by carrying out recrystallization tw ce was desi gnated as Ab*2.
Separ at el y BednrhaNdsg azpeueidiamebes N0 &nﬂseuﬁag*endmai«mapne@ar ed
by recrystal Iti ﬁio% 51“”2‘,' imation purified Aa*l as a raw material once and
further purlafyi ng 1"t by sublimation again and then recrystallization. 1)-4

crystal | i zalelleit 1y idon@ait ioh ORI & | ¢. BVRi prdd ph&FYe a6 di sgebyed in a
five-fold 15 _anount of phenol to obtain adduct crystals of bisphenol and
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by steany st He%@dl%n%tntlsig?’cgfﬁi{.ééoo%ra{ a?Bftal8Piof Md lo RReATPYPL Of
Sanpl es I C % | eg by
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;
al. , pp. 45- 46. rawnateria : DPC is obtained by purifying
produced i coaddautnsly dindreasing cthie Amgunta of 1gsd 16lyBayBrafPrby a

ed i woddaammly wn o ByRratrhy a
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purifying DéQuveodudedthe ealteoBBecbmkkyoataihabbemghdatésyarearbenate in
the presence of Ti_ (OBu) 4 as a catalyst in accordance with Exanple 1 of
JP-B  7-09184@nk 1of meafueamest shike dthe ke tabebhev aFatexafi fd¥ediapanese

ot o, e 3, o Rnbopiptly CRSE flaohld'sbteCon, GRokifiahilabie gho.e
col or nunbedISospegind grpdei of dslginer s dijlutgddwith distilled water

15 for high-speed liquid chromatography to 0.1+0.0001 %, elute
B: acetonitrile for high-speed 11quid chromatography is used.
chromatograph: LC-10A of Shimadzu Corporation.
detector; detector for ultraviolet 1light having a wavelength
of 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 ab.sorpt:l.on peak area of BPA when 2 g of
BPAisdissolvedin3mlof acetonitrileandanalyzedismeasured.
When BPA having a value of 2.0 x 10™® or less as the above

25 ratio is used, a polycarbonate having an excellent level of
color can be prdduced.
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 when 2 g of BPA

30 1s dissolved in 3 ml of acetonitrile and analyzed is measured.
When BPA having a value of 50 ppm or less as the above ratio
is used, a polycarbonate having an excellent level of color
can be produced.
4) melt viscosity stability



difficult to be used. 5 3) purification of DPC 3)-1 sublimation
purification The sane apparatus as used for the sublimtion purif ication
of BPA was used f or DPC to carry out sublimation purification under a
nitrogen atnosphere at a pressure of 10 30 Pa (0. 3 Torr) and a tenperature
of 770 C for 4 hours n nunber of tinmes28o obtain purified DPC. A sanple-
obt ai ned by carrying out sublimation purification once was designated as
Da*1, a sanpl e obThemeeltmiscositiymgtabildty ¢ﬁ'rﬂtl°@1cm%|¥‘ s avaluahedw ce

was designa *2 and_sanmples obtain A Vil out subl .mati on
purificati o%ﬁf ?gﬁggu Wﬁgg (fn%hﬁﬂﬁﬁeig&?&& Sr)é' AT ey gg ﬁﬁﬁ'tuéﬁdas
Da*3, Da*4, under Enitrdher’ strsdamoat na Vetiedr trattstof| atraa. ;fseubhntmt i on
purification 20 Se arateIfo romthese, raw naterial DPC was vvashed i.n  hot

water (500 GOX 5 BY theeRAAFluldity dnalyies L RREOMEIIIGH CPn - akEBr dance
with a ngt h%zdga%mﬁe'egnt %@@51& %hshgal ra{:src%éﬁ tihhtd0! gﬁ@hbfeﬂat eff

written by Toshi hi sa Tat ekawa kan Kogyo S un Co. ,
to coll ect arfomaddid (polzﬁcatbdﬁte dla_@w@:ahl;leﬂt Oﬁﬂakj?hi(:xtSfam—lg) lmhgch vvas

further purlf i ed by subJimtion as_descri bove to obtain purif ied
di phenyl carddifx F3. V%u% AtE AhafRee 8 8f§cgt| on The raw material DPC

was di SSO' ved 1N g ehipferdatlth &Hﬁ&iﬁh&nid@.@y‘ﬁe@&ﬂ&ﬂ&tf&ﬁtb@% @ééoﬁﬁ{:?t‘gh a

cation and anion m xed I on ange collumm, the solvent was distilled off
under vacuumolmndmwc was purified by sublimation to obtain purified

and 33 8Pphenyl  caebdnae W o i trah B vl Lk ettt ek aRe the
resul ts ar e HilyhMt dnip et e hAnldh Bglhehamid By condi4A4iD49 M1 940maeld
Er-dr-lr-dr _plor]._ylc:radirbodfnrah!.er,_ 11:rl;e1 aromatic polycarbonate is maintained at
a temperature of 90°C and a relative humidity of 90 % for
1,000 hours. 10 samples are prepared for each polymer and
15 the following measurements are made to evaluate each polymer
based on mean values.
5-1) deteriloration 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 polymer chip becomes and the smaller the b value the less
the polymer chip yellows. When a reduction in L value and
an increase in b value (Ab value in the table) are 1.0 or
less, it is evaluated that the polymer chip retains desired
color stability even when it 1s used under severe temperature
25 and humidity conditions for a long time.
5-2) transparency: A plate measurin’g 50 x 50 x 5 mm is molded
by the Neomat N150/75 injection molding'machine of Sumitomo
Heavy Industries, Ltd. at a cylinder temperature of 280°C
and a molding cycle of 3.5 seconds and measured for its total
30 1light transmittance by the NDH-Y80 of Nippon Denshoku Co.,
Ltd. The higher the total 1light transmittance the higher the
transparency becomes. When the plate has a total light
transmittance 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
and humidity conditions for a long time.

5-3) moist heat stability of impact resistance: This is
evaluated based on ASTMD-256 I1zod impact strength (notched).
After the polymer is dried at 120°C under high vacuum for
12 hours, ametal mold is used to forma 3.2 mm thick injection
moldedplate. TheIzodimpactstrengthretentionof thisplate
before and after a moist heat treatment is obtained. When
the plate has a retention of 90 % or more, it is judged that

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
heavy chloroform to measure the concentration of OH terminals
using 1H-NMR (BEX-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.
total number of terminals = 56.54/[n]* 43
7) melt hazen color number (APHA) -

“Pyrex” cbloi' comparison tube with a £lat bottom having
a diameter of 23 mm and a thickness of 1.5 mm is used to compare
its melt hazen color number with that of a hazen standard
color comparison liquid at a 1igquid 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 bisphenol A and 2 mg of
tetramethylammonium hydroxide are charged, and the melt hazen
color number of the i‘esulting mixture in a molten state in
the atmosphere at 175° C and the melt hazen color number after
the resulting mixture is maintained at 175°C for 2 hours are
measured.

measurement method: 54 g of diphenyl carbonate and 2 mg of

~k It
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tetramethylammonium hydroxide are charged, and the melt
hazen colbr number of the resulting mixture in a molten state
in the atmosphere at 250°C and the melt hazen color number
after the resulting mixture is maintained at 250° C for 2 hours
are measured.

When bisphenol A has a melt hazen color number of 20
or less at 175°C and 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 polycarbonate. '

When 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 it is maintained at 250°C for 2 hours, it can
be used as a raw material for a polycarbonate.
purification of raw materials

Bisphenol A (BPA) and diphenyl carbonate (DPC) purified
as follows were used as raw materials for an aromatic
polycarbonate.

1) purification of BPA
1)-1 sublimation purification

Commercially available BPA was charged into a glass
sublimation purifier to carry out sublimation purification
slowly under a nitrogen atmosphere at a pressure of 13 Pa
(0.1 Torr) and a temperature of 140°C for 5 hours using a
decompressor to obtain purified BPA. Sublimation
purification was repeated 2 to 4 times as required to prepare
purified samples.

As for the obtained purified BPA, a sample obtained by
carrying out sublimation purification once was designated
as Aa*l, a sample obtained by carrying out sublimation
purification twice was designated as Aa*2, and samples
obtained by carrying out sublimation purification 3 times,
4 times and n times were designated as Aa*3, Aa*4, ..., Aa*n.
1)-2 washing purification

Sublimation purified BPA Aa*1 was rinsed with acetone

M
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or methanol and dried. The samples were designated as A-Rac
and A-Rme.
1)-3 recrystallization purification

Commerclally available BPA was recrystallized from
acetone and dried under vacuum. A sample obtainedby carrying
out recrystallization once was designated as Ab*1 and a sample
obtained by carrying out recrystallization twice was
designated as Ab#*2.

Separately fromthese, apurifiedbisphenol sample Aab#*2
was prepared by recrystallizing sublimation purified Aa*1l
as arawmaterial once and further purifying it by sublimation
again and then recrystallization.

1)-4 crystallization purification

Commercially avallable BPA was dissolved in a five-fold
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 purified by crystallization were designated
as Ac*1l and Ac*2 according to the number of times of
crystallization.

2)  production of DPC

raw material 1 (Dg): DPC is produced 1in accordance with a
method described in “"Plastic Material Lecture 17,
Polycarbonate” written by Shoichi Sakajiri et al., pp. 45-46.
raw material 2: DPC is obtained by purifying DPC produced
in accordance with Example 1 of JP-A 7-188116 (Bayer AG) by
a method described in "Plastic Material Lecture 17,
Polycarbonate” written by Shoichi Sakajiri et al., pp. 45-46.
raw material 3: DPC is obtained by purifying DPC produced
fromcommerciallyavailabledimethyl carbonate in the presence
of T1(OBu), as a catalyst in accordance with Example 1 of JP-B
7-091230 (the term "JP-B" as used herein means an "examined

Japanese patent publication") (Asahi Chemical Industry Co.,

4)
r-|
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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.

5 3) purification of DPC
3)-1 sublimation purificatioﬂ

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

10 30Pa (0.3 Torr) 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

15 as Da*2, and samples obtained by carrying 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

20 _ Separately from these, raw material DPC was washed in
hot water (50°C) three times, dried and distilled under vacuum
in accordance with a method described in "Plastic Material
Lecture 17, Polycarbonate” written by Toshihisa Tatekawa
(Nikkan Kogyo Shimbun Co., Ltd.), pp. 45 to collect a fraction

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

| purified by sublimation as described above to obtain purified
diphenyl carbonate D-c.
3)-3 ion exchange purification

The raw material DPC was dissolved in a ten-fold amount

30 of acetone and let pass through a cation and anion mixed ion
exchange column, the solvent was distilled off under vacuum,
and the DPC was purified by sublimation to obtain purified
diphenyl carbonate D-d.

Impurities contained in the purified bisphenol A and
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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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Comparative Example 1
» An aromatic polycarbonate was produced as follows.

137 parts by weight of commercially available BPA (Ag) and
135 parts by weight of purified DPC (Da*l) as raw materials,

5 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 reactor
equipped with a stirrer, fractionating column and

10 decompréssor and molten at 180° C under a nitrogen atmosphere.

The inside pressure of the reactor was reduced 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

15 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
20 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
25 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
30 phenoxy terminal group concentration of 154 eq/ton-
polycarbonate) and a melt viscosity stability of O.
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
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of tetrabutylphosphonium hydroxide (to be abbreviated as
TBPH hereinafter) was used in place of TMAH. The finally
obtained aromatic polycarbonate had a viscosity average
molecular weight of 15,300, a terminal hydroxyl group
concentration of 87, a phenoxy terminal group concentration
of 152 (eq/ton-polycarbonate) and a melt viscosity stability
of 0.
Example 1

The aromatic polycarbonate obtained in Comparative
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 electronic industry was added to separate
the precipitated polymer by filtration, and the polymer was
dried at 13.3 Pa (0.1 mmHg) and 100°C for 24 hours. The
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 (eq/ton-polycarbonate) and a melt viscosity stability
of 0.
Example 2

2-methoxycarbonylphenylphenyl carbonate (to be
abbreviated as SAM hereinafter) was added in an amount of
8.0 x 10°° part by weight based on 1 part by weight of a polymer
when the viscosity average molecular weight of a
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 10 minutes.

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 separate the precipitated polymer by
filtration, and the polymer was dried at 13.3 Pa (0.1 mmHg)

-H
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di sodi um sal anaf1®ospFObe Ho@hs. 5. The ob@ad nRd hr8dat@cId1Ptarbonate
t et ramet hyl anmoni um hydroxi de (to be abbreviated as TMAH herei nafter) as
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concentration of 179 (eqg/ton-polycarbonate) and a melt
5 viscosity stability of 0.
Example 3
The procedure of Example 2 was repeated except that SAM
was used in an amount of 17.6 x 10° part by weight based on
1 part by weight of the polymer. The obtained aromatic
10 polycarbonate had a viscosity average molecular weight of
15,300, a terminal hydroxyl group concentration of 30, a
phenoxy terminal group concentration of 209 (eq/ton-
polycarbonate) and a melt viscosity stability of 0.
Example 4
15 Melt polymerization was carried out in the same manner
as in Comparative Example 1 except that purified BPA (Ac*1)
and purified DPC (Da*1) 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 terminal 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 10° parts by weight of NMP
for the electronic industry and treated with activated carbon,
and 1.1 x 10* parts by weight of methanol for the electronic
industry was added dropwise under agitation at a rate of 1
30 x 102 parts by weight/min to separate the precipitated polymer
by filtration. This reprecipitation operation was repeated
twice and the obtained polymer was dried at 13.3 Pa (0.1 mmHg)
and 100°C for 24 hours. The obtained polycarbonate had a

viscosity average molecular weight of 15,300, a terminal



The inside pressure of the reactor was reduced to 13.33 kPa (100 mHg) to
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was used in place of The finally obtained aromatic po ar onate had
a viscodidy webghyeofnbbed0Par andegininail hﬁrd’i@ﬁsyla dmoup rcadndqmrmlyioxgroup

5 concentratign_f 87 hengxy t.erm nal grou cent atl 152
(eqg/ ton- pol y%g na?e?hgﬂgxg ?n?% 1pade §&9 ﬁé’tﬁqr} SPt Pé(‘g%pl e 1 The
aromatic pol ysqybeﬁabelybh@baaﬁtler) eaaP2 ity & 1sEd stgBabi1vay dessol ved
in 1.5 x 103 parts by weight of NMP for the electronic industry, 1.1 X

10-4 parts b§XaBP4Rt 7of net hanol for the el ectronic industry vvas added to
Zregogaa;te 1g.hg E’;e%ﬂ%tpm‘r% and Bﬁéogregeg$%dt%% al ne aronatic
pol ycar AGnat wabarsexd ¥nssopambynavef & x 10 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 (eq/ton-polycarbonate) and a melt viscosity stability
20 of 0.
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 exchange resin column, and 1.1 x 10* parts by weight of
methanol for the electronic industry was added dropwise under
agitation at a rate of 1 x 10 parts by weight/min to separate
the precipitated polymer by filtration. This
reprecipitation operation was repeated twice and the
30 obtained poiymer was dried at 13.3 Pa (0.1 mmHg) and 100°C
for 24 hours. The finally 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 (eq/ton-polycarbonate) and a melt
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t he productigéigg&?ﬁg gg%ﬁé‘%\gﬁh’g%gt cebf'i n Conparative Exanple 1 and stirred

at 260 C anExafpglad Pa (1 mHg) for 10 m nutes. Thereafter, 2.3 x 10-6
part by weight of DBSP was added and stirred at 260C and. 66.7 Pa (0.5
mHg) for 10 nmi nut®elt Rehmenizatiey wasRarrdefoPYEakhdhe EaRgNARRB| ved

in 1. 5x 1 I [ f leG 4N t 1 x
104 parts by aelpoppr i Exdng i) St MACHUITCT B (apnd) "
separ at e & heapdguimif e MdPOO( PrA) bere fudeid.at Adherapdliyherpehyien, vsaMdri ed

at 13.3 Pa (0. .1 41 and 100Q C_for 24 hour The ohtained aromatic
pol ycar bonat 3ndh8ggg‘gg7?§80§??§ &ferdy ngl&:}ar eg%l"@ﬁ%,%(ﬂme?d
term nal hydfemahiar?um}rea%%tart@ iHa & AGcosRRENDXYrd §& MEBecEi QEP
concentration of 179 (eqg/ton-polycarbonate) and a nelt 5 viscosity

stability ofweighkxafpls.300he apteradmad &iydDoxyd @roWmSTIngRnteat bomept
that SAM was.uggd Ln unt _of 17.6 0-3 rt wei gh ed on |
part by wei gﬁf gﬁ'thepggﬁ%%r Qefﬁ'é'n(])agt eﬂxilée é’rogpr?g%r}tclb%ﬁl%rbl%a?@%nate had a

vi scosi to aveegQgtonlpellyearvongite 0fandla At ariisHdBIG) W4l DXvEy g6 OUP

concentration of 30, a phenoxy term nal group concentration of 209
(eq/ton- pol Yearbonate) and a nelt viscosity stability of 0. Exanple 4 15

Mel t pol yner} ' ' t in the same manner as in Conparative
Example 1 exgéﬁhgﬁgtw@%urﬁ?{%kgngx (Ac*1) and purif ied DPC (Da*l) were

ysed. Af ter pol yrrEa\:wzat:ierm,aJSO.!\/andrﬁi msm'_&paetmwaighttlmf aainsmnmr. as
b Exampl e SyaTheoe b{Bhdn SR %R TP BACRPONLR o] fuklog™ 1Y
15 polymerization 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 1nside pressure of the reactor was reduced to 13.33
20 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
25 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 280°C and 66.7 Pa (0.5
30 mmHg) until the viscosity 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



concentration of 30, a phenoxy terninal group concentration of 209 (eq/

ton -pol'ycarbonate) and a nelt viscosity stability of 0. Exanple 5 25 The
aromati c pol ycarbonate obtained in Conparative Exanple 1 was dissolved in
1.5 x 103 parts by weight of NP f or thg electronic industry and treated
with activated carbon, and 1.1 x 104 parts by weight of nethanol f or the

el ectronic potysarponaseatdad adiaRWosd tyndhierdlid aid Mt wlar wedfhOfof 30 X
102 parts by vveight/m' n to separate the precipitated polyner by

filtration. ¥hr30PepretPpmiasloRydForatli GFaMs JAnantention cef a®dl. tae
obt ai ned pol %% gﬁgstgihiﬁa tg%%u% R nden ted T ofi%ﬁéqg od OF 24 hours.

The obt ai ne rbonat e ha Vi scosity average ecul'ar wei ght of
15, 300, a tepolyebrbdnahbgdandyla gedip vdswattyatstabiofiBd,ofs @henoxy

term nal gro concentration_of 154 (eq/ton-pol ycarbonate) and a nelt
vi scosi t stgg‘????#g?’eogxéﬂ'gﬂ'ﬁl & dMy [pi%2 'p"cﬂo({/)rreri zation was carried out

in the same mnnerThg%%ngg@ibﬁeo@%'@rém%ﬁ(f@pﬁoiig%rl%ﬁégéﬁjagm‘

(Ab*2) and purified were used. After polyreri I on, and
DBSP wer e usfdrtherncériénphedsinTitomparativefxampke hrooedbtain a
pol ycar bonat egiad a . viscosjty average nol ecul ar 10 wei ght of_ 15,300, a

term nal hydP8kyFagPengtecha¥ingad §iscosidy ayshngf lrieswt akl veidub

concentrati opg 032 2880 (£8/ th&Nend PO DHAINALEId HYbrfa tEE tpdi P dYate
stability of 0. Exanple 7 The procedure of Exanple 6 was répeated except

that TMAQ 1Bad@asvigedsinyAvenagmmodpcylanwelgpt 94r22 K0 e agtrrmihal {

inally obta ' i i ul ar
weight of 10°500° P2 B S RENCHANILS o373, 4 RSO SERTHE, SBOERL Oy
term nal grocpncenteatiahi off 70f e)%omePoliywarimiattardaiodad epetid a nel t
viscosity stabilit 20 of 0. Exanple 8 The aromatic pol ycarbonate obtai ned
i n Conpar atiVéscEﬁiﬁ%I gtabijddygiods@-ved in 1. 5 x 103 parts by wei ght of
NVP  for th%ﬁéﬁgiégnhﬁ ?8 ughry and treated with a mxed ion 25 exchange
resin colum, and 1.1 Xx parts by wei ght of

15 The aromatic polycarbonate obtained in Comparative

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. |
Comparative Example 5
502.89 (2.21 mols) of raw material bisphenol A, 2.21
liters (4.19 mols of sodium hydroxide) of a 7.2 % sodium
25 hydroxide aqueous solution and 0.98 g (0.0056 mol) of
hydrosulfite sodium were charged into a 5-1liter reactor
equipped with a phosgene blowing tube, thermometer and
stirrer‘énd.dissolved, 1.27 liters of methylene chloride and
80.70 g (0.98 mol of sodium hydroxide) of a 48.5 % sodium
30 hydroxide aqueous solution were added under agitation, and
250.80 g (0.253 mol) of phosgene was added at 25°C over 180
minutes to carry out a phosgenation reaction.
After the end of the phosgenation reaction, 17.51 g
(0.117 mol) of p-tert-butylphenol, 80.40 g (0.97 mol) of a



met hanol f or the electronic industry was added dropw se under agitation
at arate of 1 X 102 parts by weight/mn to separate the precipitated
polymer by filtration. This reprecipitation operation was repeated tw ce
and the 30 obtained polynmer was dried at 13. 3 Pa (0. 1 nmrHg) and 1000 C
for 24 hours. The finally obtained ar omat?c pol ycarbonate had a viscosity

aver age nol egyl ar ight of 15 30 a termnal,  hydroxyl .gLou

concentrati O%y(’)s %\éé,%éal‘" P 21 od;ryd’fle(%ﬁaf%eodlrsoﬁﬁlug&?&ﬁf‘ a?i‘gg 'ﬁ?’ (1%ﬂ°13
(‘eq/ t on- pol yeaLposat €i &ty BafiRhe 48 i S£OSiFyt Shébélddde®f mhintxan®de 9
Mel't polymerization was carried out in the sane manner as in Conparative
Exanpl e 1 ex8Ep83t RalnBuptirsgdBERL( Aaromrs 305 PmRke e dheoREaer 9 ver e
used. After ' [ a Sed e e
Finai 1y obt o mdPELLEAe, O onfll SRl el i bRtedirin STttt o

wei ght ofs 15mERed goletionawhiiyHr wagl tBeAUpuELPLEA BRIWAShiRg BR wat&henoxy
term nal group concentration of 209 10 (eq./ton-polycarbonate) and a nelt
viscosity stabtimeg &9 obtaimnmpelycerierabe cresipvhaviegialvlseesity 2 x

b velalt oya¥BLAnE ii1dbdl SOWlBnOGE 1 s dY SR N1 da PR AR R dHodp P!

by wei ght of TMA nmeri~zati1on catalysts were charge
reactor equi ppedentratdontofrks, o tecminadt phgnoryugnoap commemipaessnr and

nol ten at 180 nder,.a ni trogen at nospher as_in Conparative Exanple 1.
The: tnsi de pPBsCH B T BUDEEOr COBR TS AL 2UREL ¢ 151 S905 bBY |5 R b DB Frrig)
to carrygutof peaction under agitation for 20 mnutes while the f orned

phenol was distilled of f . Af ter the tenperature was raised to 2000C,
t he pressurcEXampdeaddal |y reduced to carry out the reaction at 4.000 kPa

(30 mmHg) for 20 g nu il e,.phenol s distilled off. T 25 reaction
was f urther cont i%%dégéeggﬁﬁﬁﬁﬁwti ﬁé\rmg s ERGMRLE ﬁer’ﬁ?&r é‘l#ee I PRoc for
20 minutes, péQlPhetrosf Ubnpartbve A 5C f PLna0 1§, naltRs]l wurb heat &y

reducing the pressure to 2.666 kPa (20 mrHg) at 2600C for 10 m nutes,
1.333 kPa (% sﬁﬁ%"’f‘bq BVESRAEdS YapneFrgaMLegutgpyed atdofel S B3, (0. 5

30 mmHg) sunt il £EPR1 KA CRFUESxF1C R up U AT MBI H o LT terminal
phenoxy group 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 in Table 4 below.



15, 300. Thereafter, 1. 3 x 10-3 part by wei ght of DBSP was added and
stirred-at 2800C and 66.7 Pa (0.5 mmHg) for 10 minutes to obtain an
aromati c pol ycarbonate. The obtained aromatic 44 pol ycarbonate had a

vi scosity average nol ecul ar wei ght of 1g 300, a term nal hydroxyl group
concentration of 85, a phenoxy term nal "group concentration of 154 eq/ton-
pol ycarbonate and a nelt viscosity stability of 0. 5 Conparative Exanple 4
(Mv = 22,500) The polynerization of the aromatic pol ycarbonate was further
continued in Conparative Exanple 1 to obtain a polycarbonate having a

viscosity average [njlgcyl ar Twer ghf Toff FZTS5Q0TT M Th The obt ai ned
aromati ¢ pol ycar bgng 10|had|a|vijs¢osi iy [ayefage I r wei ght of 22,
500, a termnal hydrgxyl [gqoyp|congentdati onjoff T3, heénoxy term nal
group concentratiorq;ng”:eg rOR{pOkyEar bonale gng ikl Vi scosity
stability of 0. Efdanples 10 and [T1 15 | The |21 omal T ¢ olty bonat e obt ai ned
I n Conparative EXan e4vmstmmuﬁinthe£%m nme s in Exanple 1
and Exanple 8. The t i med polly¢ajbonat ¢s{hadjajviis¢osity average
nmol ecul ar wei ght CE;Z‘LPSU’ e an yaroxyr Tanroup <43 centration of 73,
a phenoxy ter ni nal|&r dep-¢anagat Bqsi| o028 |0 =74 |8gdi on=pall ycar bonat e and a
melt viscosity staﬁlm’w- off —T1CympanafTye T Exarpire 51562789 (2. 21 nols) of
raw materi al bispkegfﬁ A |2.|215 | KilRerg (=49~ Ié)ﬂﬂq,ﬁdﬁﬁum hydr oxi de) of a
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48.5 % sodi um hydr oxi de aqueous solution and 1.81 nml (0.013 nol) of
triethyl amne as a catal yst were added, maintained at 330C and stirred for
2 hours to conplete the reaction. A nethylene chloride |ayer was separated
fromthe reaction 5 m xed sol ution whichgwas then purified by washing in
water 5 tines to obtain a polycarbonate resin having a viscosity average
nol ecul ar wei ght of 15,300, a term nal hydroxyl group concentration of 15
a term nal phenoxy group concentration of 224 eq. /ton-pol ycarbonate and a
melt viscosity stability 10 of 0.1. Exanple 12 The sane treatnent as in
Exanple 1 was made on the polyner of Conparative Exanple 5. Finally, a

pol ycarbonate resin having a viscosity average nol ecul ar wei ght of 15, 300,
15 a term nal hydroxyl group concentration of 15, a terminal phenoxy group
concentration of 224 eq. /ton-polycarbonate and a nelt viscosity stability
of 0 was obtained. The contents of inpurities (unit: ppm ppb) in the
aromati ¢ pol ycarbonates obtained in Exanples 1 to 12 and Conparative
Exanples 1 to 20 5 are shown in Table 4 bel ow. 46
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pol ycarbonates obtained in Exanples 1 to 12 and Conparative Exanples 1 to
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4-) 0.01 wt¥% of tris(2,4-di-t-butylphenyl)phosphite and
0.08 wt¥ of glycerol monostearate 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°C while it was degassed to
obtain pellets. The pellets were used to carry out a
temperature and humidity deterioration test for DVD
10 (DVD-Video) disk substrates.

A melt mold special for DVDs was attached to the DISK3
MIII injection molding machine of Sumitomo Heavy Industries,
Ltd., a nickel DVD stamper having information including an
address signal was set in this metal mold, 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 was 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 pmm 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 white
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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respectively.
. 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 pump 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 light curable plastic adhesive (BENEFIX PC
of Ardel Co., Ltd.) was applied to one side of the obtained
aromatic polycarbonate sheet (thickness of 2 mm) to form an
adhesive layer on the sheet while the sheet was extruded in

15 one direction such that air bubbles were not contained in
the sheet and exposed to 1ight 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 in 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
(isophorone/cyclohexane/isobutanol = 40/40/20 (wt%)) was

25 printed on a 0.2 mm thick aromatic polycarbonate sheet by
a silk screen printer and dried at 100°C for 60 minutes. The
ink printed surface was satisfactory without 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 polycondensation between 1,1-
bis(4-hydroxyphenyl)cyclohexane and phosgene, 15 parts of
Plast Red 8370 (of Arimoto Kagaku Kogyo Co., Ltd.) as a dye
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and kneaded

(Panlite L-1225 of Teijin Chemicals, Ltd.) were insert molded
at 310°C. The pattern of the printed portion of the molded

5 product after insert molding had no abnormalities such as
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 trisnonylphenyl phosphite and 0.05 wt% of

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

15 pelletized by a 30 mm-diameter vented double-screw extruder
(KTX-30 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, and the obtalned pellets were dried at 120°C for
5 hours and molded into a measurement piece by an injedtion

20 molding machine (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; Mitsuli Chemicals, Inc.
(1)-2 AS: styrene-acrylonitrile copolymer; Stylax-AS 767
R27; Asahi Chemical Industry, Co., Ltd.
(1)-3 PET: polyethylene terephthalate; TR-8580; Teijin
Limited, intrinsic wviscosity of 0.8

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

(2)-2 E-1: butadiene-alkyl acrylate-alkyl methacrylate



by a vented doubl e-screw extruder (KTX-46 of Kobe Steel, Ltd. ) at a
cyllnder tenperature of 240 C while it was degassed to obtain pellets. The
pellets were used to carry out a tenperature and hum dity deterioration
test for DVD 10 (DVD- Video) disk substrates. A nelt nold special for DVDs
was attached to the DI SK3 M 'l injection molding machi ne of Sumitono

reavy | NdUSt£4653 bl po.f 1 £k B YR o4 RBELL D31k 4 Y SpALI Y. | og! udi ng

an address si mas se 1S me ove pe
i'nj ect ed |ntbtdhe hopper of a nmol di ng machi ne automatlcal I y, and a DVD d| sk

substrate ha ameter of 120 .mm and a.thi ckness of 0.6 mm was nol ded
at a cyli nde&;| %%pgzll"aﬁ?r“gmcﬁl%%ﬁ' ber GRPRFifdPY ?éfﬁ?éé"d‘f?ﬁ’?%’fl‘i’i%n?: an

i nj ection speefipOheRL0afll §€HoARA1XYITRIYH LR BSEI fubber 20opdrenkPa (35
kgf/cnmR). To test the long-termreliability of an optical disk ~under

severe t %pevhwhef@m anungerpeastdatiiognetworkas bracturpol Nebaboene e
opti cal dISk ) I,n ed tenperature of 80 C and a
relative hum d?? b?ﬁgggggf'gﬁizégf%’o&%du&étcgnd t hen eval uated by the
following Weasvrgnenttaluurrhsr-mf gf;0mERA M tiad¥i NES: , Thea opt gakagbsk
substrate after the tenperature and hami dity deterioration test was
observed t hrpaghialpofiameteroh measuvredpeytbasenndiffivachiiobemebhodos ned
white pointsso 20, r gore in size. This 30 was made on 25 optical disk
substrates (dianttef of I20 nm) to obtain a nean val ue which was taken as

t he nuner o(3w=1'2te ghasks fikerg odwpped tdtrandiEcs-odTvhile Roppba oOf
Exanpl es 1 arative Exanple 6 were 0.2, 0.1 and 3.5, 51

d 4 d Co
respecti vel yE Eﬁﬁﬁﬁ?‘g}' -ar LEfle - &t gpe ﬁ&%"&)*ﬁﬁ?ét%nﬁxaﬁﬁp%’flo

was nolten, digmyggrsggphgegmto the T die of a nolding machine 5 by a gear
punp quantltatlvel y. 0. 003 wt % of trisnonyl phenyl phosphite was added
before the gbd)-3dlhp WQS@I&*MMSK&M Yoerdzo femo e Kogel €Coextktded |nto

e o o, BubEE e AR Rt MERERS- Y o FERSE i SuFEEARG ARSI 1o
and a mis oragusieeerof miétosespacted. §npANcadtfge fiber length = 17
pm, aspect ratio L/D = 20
(4) WAX: olefin-based wax obtained by copolymerizing a-
olefin and maleic anhydride; Diacalna-P30; Mitsubishi Kasei
Corporation (content of maleic anhydride = 10 wt%)
20 (A) flexural modulus
This was measured in accordance with ASTM D790.
'(B) notched impact wvalue
This 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 Archimedes type spiral flow
(thickness of 2 mm, width of 8 mm) at a cylinder temperature
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



A VISIb|e | i ght curable plastic adhesive (BENEFI X PC of Ardel Co., Ltd.)
was applied to one side of the obtained aromatic polycarbonate sheet
(thickness of 2 nm to forman adhesive |layer on the sheet while the sheet
was extruded in 15 one direction such th air bubbl es were not contained
ih the sheet and exposed to |ight having an energy of 5, 000 M/CVM2 by an
optical curi dg u b gh nY hal i de
lanp to obta?%sa g%?ﬁgaekgw%g#@% égﬁﬂﬁigﬂrehb )%§é€31f%i?§§%ed

Iam nat e wascakteslaedd Zeomnthec@hmmuw1ngtdxphé%é&&ﬁﬁﬁ!(conpreSS|on shear
adhesive stren th test nethod), it was 10.4 MPa (106 Kgf/ CM2). A uniform
mi xed sol uti PREGREIAR 6ﬁﬁt§ud§t?@nggﬁtﬁf Wﬁﬂ%ﬁed]E&WP%%ﬁ%EEe%ﬁHhaogolvent
(|sophorone/ﬁﬂgfgggéang 93RYt &qlgg= 46/40/20 (Wt %) was 25 printed on a
0.2 mmthick aromatic ycarbonate sheet by a silk screen printer and
dried at 1000 C for 60 m nutes. The ink printed surface was satisfactory
wthout a transfer failure. Separately, a sheet (thickness of 0. 2 mm)
printed with 30 printing ink prepared by m xing 30 parts of a

pol ycarbonate resin (specific viscosity of 0.895, Tg of 1750C) obtai ned
fromgeneral interfacial polycondensation 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 52 and 130 parts of di oxane
as a solvent was placed in an injection nolding nmetal 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

nol ded 5 product after insert nolding had no abnornmalities such as

bl ot ches and blurry spots and an insert nolded product whose printed
portion had a good appearance was obtai ned. Exanples 16 to 22 0.003 wt % of
trisnonyl phenyl phosphite and 0.05 wt% of 10 trinmethyl phosphate were
added to the aromatic pol ycarbonate of Exanple 10 and uniformy mxed to
obtain aromati c pol ycarbonate powders. The powders and conmponents (shown by
the follow ng synbols) in Tables 6 and 7 were uniformy m xed together
using a tunbler, the resulting mxture 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
ebtained pellets were dried at 120C for 5 hours and nolded into a

measur enent piece by an injection 20 nol di ng machi ne (SGL50U of Sumitono
Meavy Industries, Ltd.) at a cylinder t5§rrper ature of 270C and a netal nold
tenperature of 80 Cto carry out the follow ng evaluations. The results

are shown in Tabl gs+6—and 1)} styrene- but adi ene-acrylonitrile
copol yner; 25 Sumtac Uf- (Sl; tsyi qtem (,al s/ Inc. (1)-2 AS:
styrene-acrylonitiolle copol yner} $tyl ax{14% }6 R27; Asahi Chem cal

| ndustry, Co., Ltd™ gl)- 3 Si: Spol yét, hyl 8ne | béer epht haI ate; TR-8580; Teijin
Linited, intrinsi¢¥scos|Py of|T/8|30 (L)74BBT: pol ybutyl ene terepht hal ate;
TRB-H, Teijin Limited, i ntifi msic viis¢osi{y|of 1.07 (2)-1 MBS: nethyl

(et h)acryl ate- buffadi engé- $tvrene |copol ymer aneace B-56; Kaneka
Corporation (2)-2|E{1: bufadi ¢ne-al kyll acrylate-al kyl nmethacrylate 53
copol yner; Paral oiﬁLd, EXL12602; |Klir ehq Chegical |1 ndustry, Co., Ltd. (2)-3
E-2: conposite ru

pol yal kyl (et h) acH 25 [t e [Flbhed~ omrigng |9 ich forman interpenetrating
network structure] \etabrene $ 2001] M {Sbishi Rayon Co., Ltd. M1 T:
talc; HS-TO 8; Hayashi Kaseil Colf, [L{d|, [ayetage particle dianeter L
measured by |aser [difffracir¢n hod [5]Pm |C/D =8 10 (3)-2 G gl ass

fi ber; chopped str aTd ECS{03T{511] N ppoén| El éctric A ass Co., Ltd. ,
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This was neasured in accordance with ASTM D790. (B) notched inpact val ue
This was neasured by striking a weight against a 3.2 mmthick test piece
tromthe notch side in accordance with 25 ASTM D256. (C) fluidity This was
measured by an Archi nedes type spiral flgw (thickness of 2 mm w dth of 8
m) at a cylinder tenperature of 2500 C" a netal nold tenperature of 800 C
and an injection 30 pressure of 98.1 MPa. (D) chem cal resistance A1 %
distortion was added to a tensile test piece used in ASTM D638 and
i‘mersed in 300 C Esso regular gasoline for 3 mnutes and then the tensile
strength of the test piece 54 was neasured to calculate retention. The
retention was calculated fromthe foll ow ng expression. retention (% =
(strength of treated sanple/strength of wuntreated sanple) x 100 t 55 ONO
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- 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 of the polymer are retained by
suppressing the contents of specific impurities in the
aromatic polycarbonate to specific values or less as in the
present invention.
An aromatic polycarbonate resin having excellent
10 stability can 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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Nrp 0(1310 444) 41 4J9-4 41 4. 57 Effect of the Invention The
durability, especially |ong-term durabi Iggy under severe tenperature and
Humi dity conditions of a polynmer is

CLAIMS

1. An aromatic polycarbonate which comprises a main

recurring unit represented by the following formula (1):

5
—o—@x—@o—ﬁ— (1)
o
(Rl)n (Rz)m

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

10 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
1s a single bond, oxygen atom, carbonyl group, alkylene group

15 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 qarbon atoms,
arylene group having 6 to 20 carbon atoms or alkylene-
arylene-alkylene group having 6 to 20 carbon atoms,

20 and terminals groups consisting essentially of aryloxy
groups (A) and phenolic hydroxyl groups (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,

25 Ni, Pb, Cr, Mn and Fe of 70 ppb or less.

2. The aromatic polycarbonate of claim 1, wherein the

content of each of the first elements is 40 ppb or less.
30 3. The aromatic polycarbonate of claim 1, wherein the
content of sodium metal element is 70 ppb or less and the

content of each of the first elements is 20 ppb or less.

4. The aromatic polycarbonate of claim 1, wherein the



greatly inproved and the excellent color, transparency and 5 nechani cal
strength of the polyner are retained by suppressing the contents of
gpecific inmpurities in the aromatic polycarbonate to specific values or
|l ess as in the present invention. An ar gatic pol ycar bonat e resin havi ng
ekcellent 10 stability can be produced 5§ pol ymeri zi ng DPC and BPA whose

contents of ific .el e I ci.ficval yes or es S,,[ aw
mat eri al s. 5%@1‘2{%1}%0{%%%1%10%? %@ %&?&%ﬁ%b&ﬁaéﬁ é) %{ﬁ%c hoxgoln%sl'rsi saZ%&lathn%i n
recurring uncentept esEneadhbyft hbef dlilrew edementd a g 1)0 fpy Ry nLé$R) m ( 1

) wherein RL and R2 are each independently al kyl group having 1 to 20
carbon atons, al koxy group having 1 to 20 carbon atons, 10 cycl oal kyl group

having 6 to 20 carfi atemEtier ¥blgeav¥Bonhaki BE ©16Am2A Cay B Wi
cycl oal koxy group having 6 to 0 carbon atons or aryloxy group having 6 to

20 carbof® at®edatienshpipnbatweenchiengopseadmaltyiom (i e(rg. bfom-to 4, and
X is a single,bon [0)74 n_at carhonyl. aroup, _al kyl ene oup, 15 havi ng
I to 20 car BRnReerRoBatRy phc Ra it Rearda s arurs e el tatal
cycloal kyl engogEonp [19¥ii 2@ t6 eh@meh 33" RYbb A IAF Ben & Y- Ky ggQup
having 6 to 20 car boggatoms, © %rm% é:%? gﬁabup) havi ngé6ﬂt']g%0¥j6%@§§ﬁsa %ms or
al kyl ene- ary¢pnesenkgfieby (HOUE Hafingt celem@dtsar bon atons, 20 and

term nal s groups consisting essentially of aryloxy groups (A) and phenolic
hydroxyl groups (B) , the (A) / (B) molar ratio being 95/5 to 40/ 60, and

whi ch ha® a érelt Vitsecsrématistapoliytaurbbn@te Yfoklladsas,l a windiain niiel
el enent conteni? ff 10%)pgb or less and a content of, each of first
t %sh

el ements, 2%° : ﬁ/ﬁwﬁﬁ_ﬂ EDeorcoRgeniFradion. &) Z(eqh/et%?bnati c
pol ycar bonatﬁowc&@bﬁaée)\Aeggeg&m%«al ﬁ%&%&tﬂogﬂfﬂb %nd Nend 1 £5tal

el ements is 40 ppb or |ess. The aromati ¢ pol ycarbonate of claim1,
wher ei n t he contertt (REisedi elbhemeints el (@ph)t dfs tie phirot ékemennd the

content of each of the_fjrst el nts is 20 b or |ess.
represented by (H? gmo.s X (ffi]ggt elements).

15
7. The aromatic polycarbonate of claim 1, wherein the
content of each of second elements Cu, Zn, Pd, In, Si and
Al, is 20 ppb or less.

20 8. The aromatic polycarbonate of claim 1, wherein the
content of a third element Ti is 1 ppb or less and the content
of each of fourth elements P, N, S, Cl and Br is 1 ppm or

less.

25 9. A molded product of the aromatic polycarbonate of any

one of claims 1, 7 and 8.

10. The molded product of claim 9 which is an optical disk
substrate.

30
11. 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) at

least one basic compound selected from the group consisting



4. The aromatic pol ycarbonate of claim11, wherein the 31 59 content of
sodium netal elenent is 20 ppb or less and the content of each of the
first elements is 10 ppb or less. 5. The aromatic pol ycarbonate of claim1,
wherein the 5 relationship between the € ncentration (H (eq./ton

p6l ycar bonate) of term nal hydroxyl groups and the total content (first

el enent s) (ps@) aoﬁltte%gfehr%roneclaq@mtgﬁ dasid ¥ Y 4H) 5 first

el enent s. 6. The aromatic pol ycarbonate of claim 1 mhereln t he
rel ati OnShI ppbesm/t;emush@omltnwmngafolmq Hpmpegn/d dm- apohmoantion&it 2p ©d

i | hyd h | f | f
theticse ot bogkh o GERERE eyl Enre el giion | i BrciBRuaterlRs o
The aromat i Cdﬂﬁbﬁﬁékgﬂéﬁfﬁl:%o&rx% qnail BY lat \1’@%%: ané f&m;rdiﬂ{@ BEl@fct‘aeﬁCf'r

second el enents” Cu , or |ess. .
aromat i ¢ ol yherdmoup eonfs isitadng df amelleahlmt&atalconmprmndfamdtalm aIikalErrent
Ti is 1 ppb orﬁ%gs%e%gg t he conte of each of ouré% elements P, N, .S C

and Br is 1 PP coppogndy L 3 AR - Ar bt Fremical

pol ycar bonat eqafivangntensagdd ehal #e1lof Thantkdmat{e dihgarekgesompodngl of
claim9 which is an optical disk substrate. 30 11. A nethod for producing a

pol ycar bonat Bh@EBAR conpri ses pol ycondensi ng an aromatic di hydr oxy

Containing a) ot Teae-oRetbe HENEaLs SOBPURTERT ik FalBbAskihosa

_consi stily edf@stefr hanﬁhgogenacsoﬂaumlmgthmsememenpouodtand af 52 ppb
phosphor us- cont [ hasi c con}l)ound in an anmount of 10_to 000

I ni N
chem cal equ?GaiEﬁFsgBQs% Bncnhppt ?ftﬁ%cﬁrﬁﬁaﬁ'EStd?%?‘a?B'i? E%np%’c'md and
b) at |east gRe NQNRRENPL SEF ofF by rdi:rnl%stshﬁzﬂr agadcoaﬁaS§bn9hefaﬁaua£ka"
metal compound and an alkali earth netal conpound in an anmount of 0.05 to
5 p cheni cal of the basic compound based on 1 mol of the aromatic dihydroxy
compound is not more than 20 x (Fe*) + 200 based on the total
15 welght Fe* (ppb) of Fe contained in the aromatic dihydroxy

compound and Fe contained in the carbonic acid diester.

12. The method of claim 11, wherein the aromatic dihydroxy
compound and the carbonic acid diester each have 1) a sodium

20 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.

13. The method of claim 11, wherein the aromatic dihydroxy

25 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.

30 14. The method of claim 11, wherein the aromatic dihydroxy
compound and the carbonic acid diester each have a content
of each of second elements Cu, Zn, In, Pd, Si and Al of 10

ppb or less by weight.



eqﬁivalents based on 1 nol of the aromatic di hydroxy conmpound, wherein the
aromati ¢ di hydroxy conpound and the carbonic acid 10 diester having 1) a
sodi um netal element content of 52 ppb or less and 2) a content of each of
first elenments Fe, C, WM, N and Pb of 40 ppb or less are used, and 3)
the amount of the basic conpound based 8% 1 nol of the aromatic di hydroxy

conpound is t no t Fe* 200 based .on the total .1 | ght Fe*
(ppb) of Fe 335t ai LB 'F%Q‘E‘ﬁ‘g % g’%%t’i)‘“ciéi' h@‘d‘?%%“ t@‘&nﬁ&ﬁﬁ‘ %éﬁdd#gyﬁ’%ﬂggi ned
i‘n the carbociompatind dndsthe. ch2bohie aetldodiettelraedchlhavdeactsnthat

aromatic dihydrgé¥ conpound and the carbonic acid diester each have 1) a

sodi um 20 mePil R e legirent 107t dsPpPLebrl 9% EYpye heh grandiddeoptant
content of eaeheflon! b IlerPl BN Ofp 23 PP, U611 258 BY ofelOfby 43 The

met hod of claim 11, wherein the aromatic di hydroxy compoun

car boni ¢ &ci dedisebyewedatit .have 1) a sodium netal el ement content of 6 ppb
or less by weight and 2) a content of each of the first elenents of 6 ppb
or less by weight. 30 14. The method of claim 11, wherein the aromatic

di hydroxy cQqgRoungnhangeth i ) | ¢ of
each of second el enents ijgd%?f %Iq%,iﬁng? %’ﬁ%’ﬁ‘?ﬂi’&”ﬁﬁ%’m\égﬁa ggﬂggggkgy
wei ght. e 61compounde igettiisbhenal 2Am 11, wherein the aromatic di hydroxy
conmpound and the carbonic acid diester each have a content of a third
element Ti of 1 ppb or less by weight and a content of each of fourth

el enentsi®’, N7.S, CheamdtBodobflcpAAmMON6,5wheseihywhehObhe BSsphB8oTeRhod
of claim1l, wherein the aromatic di hydrox conpound i s bisphenol A 10

17. The net hd§ ¥Patyzedbrrigheseeaddianidehseuakheasrphy (usingpyd el $by

hi gh-speed | i,gyi h%&&%n% qﬂﬁy' i % _ bhosp. | cLd ;aqueous

solution as an gﬁhte a%%ggce<ﬁ#¢$i{%9§£?é¥:% d%% %?ﬁtﬁig %ggsurenent S

carri ed out agetantidirdllef hBswana¢bubé B hetlelsimeasuamthdrie ial cherBedf oQt9 15
or 5_m nutes aftero%hg %tart

D e B peh i SALTLM 2ae B! B etidel & aRa "Y' 1,811 B

15 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
prepared by bonding 15 % (amount of carbon) of an octadecyl

20 group to a high-purity spherical silica gel having a pore
diameter of 100 A and maintained at 40°C20.1°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

25 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

30 peak area of bisphenol A is 2.0 x 10 or less.

18. The method of claim 17, wherein the ratio of the total
of the absorption peak areas of the eluting compounds to the

absorption peak area of bisphenol A is 1.0 x 10° or less.



chf omat ograph conprising a colum having an inner diameter of 4.6 nmand a
| erigth of 250 mm filled with an adsorbent prepared by bonding 15 %
¢amount of carbon) of an octadecyl 20 group to a high-purity spherical
silica gel having a pore dianeter of 100 A and mai ntained at 40 0. 1C, and
then gradient operation is carried out continuously increasing the
anount of the elute B after 5 mnutes fromthe start of neasurenent so
Hhat the ratio of the elute Ato the elute 25 B becones 0:1 in 55 mnutes
after the stb9t ofTheasetko@ndf vhalim Lhe wheakihl elemitdsphdnoed i®

anal yze BPAwth a detector for ultraviolet |ight having a wavel ength of
254 " nn), tHRRRLYZEAPY ihohptpeedsligeid ichromatogdranhyarthe mtie opounds

eluting for i, AUt a pL. | eak area af bisphenol
Ais 200 x 1008 et bd e ShebtprinaBRREREREs oF ColiaRel dyetnd o
the totals ofotlE2 zlbspdpiimnteealc aheasbdérptitor/pddmareanydwidepHendhe
absorption peak area of _.bi sphenol Ais 1.0 x 10-3 or less. 62 ¢ 19. The

met hod of cl&ihF17, X*wh@rePk WM8SF -bi sphenol A is analyzed by hi gh-speed

i quid chromat ography, the ratio of the total of the absorption peak areas
of conpounds eluting 5 for 22 to 24 mnutes to the absorption peak area of
bi sphenol A29s 5 Tha(m&thed| efscladm THe wbehlednofwhenaibhsphendierkiis when

bi sphenol A js_.analyzed by high-speed |iLquid chronatograp the ratio of
10" Fhe tot al “Ep1 P8R hidh ChPERA RESTald WhEof It SORRRRET DN FeF0 %6°, O
24 mnutles atie heytdD o Mhlecablseirptiohpeak 80éasObs %r@?&ﬂ‘i’dé”%ﬁiﬂ ss to
t he absorption peak area of bisphenol Ais 2 x 10-5 or less. 15 21. The

met hod of cl®P¥ 37, tandfeminpiteghandl haviag a medgculamiwaiahyi of nipht hol s
represented gy bl BhhoshaToLORTNL? co Bhe SHALIAIMILA L FD, ogp 1 are
ent y[', “ethyl " n , ropy

each indepen y et e - propy I'SO or | sOpropenyl, of 2
X 10"4 part bispeesobyAwksght xbaeel con llegzart by weight 25 of bi sphenol A

15 21, The method of claim 17, wherein bisphenol A has a total
content of 1-naphthols represented by the following formula
(2):

R
20 R4‘®* ) (2)

wherein R, and R, are each independently methyl, ethyl,

n-propyl, isopropyl or isopropenyl,

of 2 x 10™* 'part or less by weight based on 1 part by weight
25 of bisphenol A.

22, The method of claim 21, wherein the total content of
l-napthols is 1 x 10™* part or less by weight based on 1 part
by weight of bisphenol A.

30
23. The method of claim 17, wherein bisphenol A contains

a paraflavan compound represented by the following formula

(3):



22. The method of claim21, wherein the total content of 1-napthols is 1 x
10"4 part or less by weight based on 1 part by weight of bisphenol A 30
23. The nmethod of claim 17, wherein bisphenol A contains a paraflavan
conpound represented by the follow ng foggula (3): 63 5 wherein R to R7
are each independently an al kyl group having 1 to 4 carbon atons, R8 and
RO are each independently an aghykyl group having 1 to 4 carbon atons, and p
and g are each 10 independentlly an integer of O to 4, in an amount of 5 X
10"5 part or | ess by weight Iﬁg 1 part by weight of bisphenol A, and
a codi nmer derivative represalts yPthe follow ng general fornmula (4): 15
wherein RLO to R12 are eg pendently an al kyl. group having 20 1 to 4
carbon atons, R13 and RIA Eh independently(éﬁ al kyl group having 1 to
4 carbon atons, and s am e each independently an integer of 0 to 4,
in an amBunt of 5 x 1®Bqpart~gr |ess by weight based on 1 part by weight
of bisphenol A 25 OH (3) (4) 24. The nethod of claim 17, wherein bisphenol
A contains a chromene conpound represented by the following forrmula (5):
30 16 (5) whaieroiRKy t6 Bldréreadmdndapbnasifant an amkﬂkyfo@%wﬂ?gi ng
1 to 4 carbon atons, R18 is a hydrogen atom or al kyl group L. 64 having 1
to 4 carbon htténd, carbon atoms, RatanR,F@re eaghyindependeatdynanclkyk 10-5
part or |ess j ased o t i ght, of bisphenol A .and a
conpound rep?%%%%bigg ?hgofgl ?’S\ﬂgﬁé F%%r?\éﬁa% P and'g'dre éacn

10 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):

15
11
(Ris)e (4)
(RH)s

wherein R,, to R,, are each independently an alkyl group having
20 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 ah 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.

25
24. The method of claim 17, wherein bisphenol A contains
a chromene compound represented by the following formula (5):
R15
30 B (5)

(Rla)a

17

wherein R;; to R, are each independently an alkyl group having

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



5 (R21)b (6) wherein R19 and R20 are each independently an al kyl group
having 10 1 to 4 carbon atonms, R21 and R22 are each independently an al kyl
group having 1 to 4 carbon atons, and b and c¢c are each independently an
integer of 0 to 4, in an anount of 1 x 1§45 part or less by weight based on
i part by weight of bisphenol A 15 25. Use of the aromatic polycarbonate
of claiml asawingwl tatercarbénratbmspranacai 08 an tnt®geedopr odueta, 26.
Use of claim25, wherein the nolde@ product is an_ 20 optical disk
Substrate. 1R an amount of 1 x part or less by weight based on 1

part by weight of bisphenol A, and a compound represented

by the following formula (6):

(Ry2)c (Ry1) (6)

RZD R19

wherein R, and R,, are each independently an alkyl group having
10 1 to 4 carbon atoms, R,, and R,, are each independently an alkyl
group having 1 to 4 carbon atoms, and b and ¢ are each
independently an integer of 0 to 4,
in an amount of 1 x 10”° part or less by weight based on 1
part by weight of bisphenol A.
15
25. Use of the aromatic polycarbonate of claim 1 as a raw

material for the production of a molded product.

26. Use of claim 25, wherein the molded product is an

20 optical disk substrate.



