1 6 Septenber 2003 -1 AROVATI C POLYCARBONATE RESI N COVPCSI TI ON Thi s
invention relates to resin conpositions of a stabilized, g4 b&r 2003

pol ycarbonate (sonetinmes referred to below as PC) containin ydr oxyl
groups. Conventional nethods of nmanufacturing aromatic pol ycarbonates are
5 wel | known. For exanple, the specifications of Japanese Publication of
Unexam ned Patent Application (Kokai) Hei 2-175723, ‘Japanese Publication
of Unexam ned Pat ent Application (Kokai) i 2--124934, U.S. Patent No,
4,001, 184, U.S. Patent No. 4,238,569, U. S*"Patent No. 4,238,597 and U.S.
Patent No. 4, 474,999 describe well-known nethods for synthesizing

pol ycarbonates 10 by ester interchange or transesterification of a dihydric
phenol and carbonate diester in the nolten state, or nethods, i
particularly, t hat _react phosgene with dihydric
phenol in a s‘é%@ﬂaﬁbﬁgﬁ Igg E@Rféllﬂﬁ?é&? obt ai ned usi ng
phosgene nethods, the 15 anmount of . residual chlorlne i n pol ycarbonat es
derived frommelt polynerization nmet hods is extrenely snall because

nei t her phosgene n chlorlne based sol vents are used. However, because
melt et hods poI i iipvention gelates, fq, gesyy FRMPERIEREH §é anttebibiged, M@@laﬁc
endcapping r n, r | ar
rati o of the ra gﬁ%?%%?a §H%§ ge?%%@%*ééﬂ%%%?’6ggﬁa %%oxg#ﬁ%r erived

fromthe rawgretipsi al are present |n the conposition. In contrast in the

phosgene net’hod (interfaci od hydr oxyl groups ‘derived frontthe raw
material are preséfﬂn"ﬁggg dh® g s of maRiiatuEg arema ip PRy carbanated argt i ng

agents. PgycREPanfhee FoAlBAYfe, A" PadhdiBHP 2 fapaRdsd TRIRR A5 ot 2! €
Unexamined Patent Application (Kokai) Hei 2-175723, Japanese Publication
of Unexamined Patent Application (Kokai) Hei 2-124934, U.S. Patent No.
4,001,184, U.S. Patent No. 4,238,569, U.S. Patent No. 4,238,597 and U.S. Patent
No. 4, 474,999 describe well-known methods for synthesizing polycarbonates
10 by ester interchange or transesterification of a dihydzric phenol and carbonate
diester in the molten state, or methods, particula.rly, interfacial.methode, that
react phosgene with dihydric phenol i ina solvent solution.
Compared to polycarbonates obtamed using phosgene methods, the
amount of .residual chlorine in polycarbonates derived from melt
15 polymerization methods is extremely small because neither phosgene nor
chlorine-based solvents are used. However, because melt methods

polymerize by utilizing ester exchange methods, the endcapping method is



and of fer no probl ens whatsoever with respect to heat of short duration
such as in'nmold form ng, but they do have potential prqhgl hiertdgs these
hydr oxyl groups may react with, for exanple, inpuritiesin the polycarbonate
to and/or netals, etc. originating from nolding machi nes during nol di ng
that becone interm xed with the pol ycarbonate. The hi gher the processing
tenperature, the greater the possibi Iity'%'f such reactions occurring. Thus,
there is a possibility that such reactions nay | ead to probl ens of
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utar, inrecent years, processing tenperatures
when nol d foq.lgm | apRITRIs @ePioky C &oBoONidiee $aWwo mdterisle sranprespt dal thd sks
have exceeded”-300C "w t'h the objective of achieving surface s oc'%gness and
reduci ng r esicdmpositiony dnncontrassain j thal phosgergpaeRiogy @teé%éﬁd{rﬁngh 0C have

becone co npl ace in the cas f _opti j . , i

t enper at ur es fgr‘?’ﬁ’ﬁ QQPP%HEFV'ESHE? o%ieir%gvll ncgﬁts % %@?%g%%%%ﬁ?@s 68?3 I'n
such -hi ghs tggpﬁf@hpé@@%@& tekgnadinghiger®. t hat demand the greatest
attention are I scol oratio

n and reduction in product strength re% lting .
froma drop in nibbeattanatesi thhat havediydorgd Groepaee eRd STAYPHIAEH SH geh

thermal stability.are therefore requir.ed I 25 In

pol ycar bonat gad Wﬁf‘&(ﬂrﬂggg’sb‘yﬁ?tﬁ%ev%éﬁlﬁb]fef)sgggsu?y'? %ted%@f:} cp’frg{ei{@gl&nl})uri ties

to occur in gﬁnpﬁcﬂ&%&;ﬁtge, Bt ﬁ{elfylh doi @i pblentxk probiemauise thdtetheset al | i ¢
e

ion content-often is derived fromfhe raw material s and al s? fromthe
material s usdydroxyl ghoipnney reat viths foretxample impsriiesin; the pelycarRanets nat e

. them entirely., Japanese Publi.cati op of Unexam : j Lpn

(Kokai) H8i PEAERpESHE SIIELS Ef?g‘iﬁgl‘gfégar%‘ﬁgﬁg’g&%a% é?r”é{ia P s
and some anmoyRboRk SRkikEE WithSthel Polyd@ibonpleoc dimetlighet ythar poratstrsg  and
i nproves the resistance to hydrolysis b increasing the purity Qf the

pol ycar bonat ¢emMNexaguteh dhe sweateu the gossibitifiy #f yuch r8RAOEF RFCUTFEIE| WS
metallic | OM3hére s gepés&%ﬁﬁ? %ﬁgtdsu%ﬂrrggcgiogglrga)f @Emtg%roblems of unexpected
discoloration and/or a reduction of molecular weight of the polycarbonate.

15 In particular, in recent years, processing temperatures when mold forming
aromatic polycarbonates for lenses and optical disks have exceeded 300°C
with the objective of achieving surface smoothness and reducing residual
strain. In particular, temperatures exceeding 320°C have become
commonplace in the case of optical disks. Further, processing temperatures

20 for extremely thin optical disks are approaching 350°C. In such high-
temperature molding, the problems that demand the greatest attention are
discoloration and reduction in product strength resulting from a drop in
molecular weight, and polycarbonate resins with high thermal stability are
therefore required to prevent such problems.

25 In pblycafbonates manufactured by the melt-process, the most likely
impui'ities to occur in the PC resin are metallic ions. However, because the
metallic ion content-often is derived from the raw materials and also from the
materials used to fabricate reactors, etc., it is difficult to eliminate them

entirely. Japanese Publication of Unexamined Patent Application (Kokai) Hei



5 from for exanple, extruder barrel walls, screws, etc. Consequently,
there are limtations to this nethod, and nmethods that jgrpdengeaser
stabilization are highly desirable in order to stabilize nelt-processed
pol ycar bonat es havi ng hydroxyl groups The objective of this invention is
to provide an aromatic carbonate 10 resim.conposition having hydroxyl
groups as end or termnal groups which is thermally stable and has

excel l ent resistance to hﬁdrol ysis. The result of diligent study of the

st abi | i zat i on2d¥5fRZdestablishenthabinmdtallic ipnd yuch stror amesuriiyoftdidorinawast @r s has
led to the con%ﬁp rOt hatdit wo%ld pe %gsi rable to predict the interaction
of hydroxyl gPd pé FERd pelySAEPIrgtefsand, imprayes the Frsistanico e dydrelysiebyon of
t he met al st QirpRFRMRIM tHal ol ' ti raingly, th

i nventors di scovered t ha?ya?c]i@fng{e ?égygéig%o tg'ctgrgg%rﬁﬁ?g&’égh?l glrgn“’;eﬁ%n&;ﬁ%r oxyl
groups and a pescassing onetalsout metallic ivsutan behtretuesd elurfipospid Fowsingci d or
from about5 1 to about 1}@0 nol es ofg,g 'ﬁhi oet her compound or from about 1
to about 1 00GHLFESGHBIe SbUdaT barrshwalls serewst gfic. eantedusndy.dheraral or a

ni t rogen- cont @it BENPEORY S1e8HD i j . g ctivating
agent in an armun‘fEi of fronflgbouf inwoﬁ%ect)ﬂ@%%}gﬁt 5%63’6&%3#5%%%@#?&%? Hei ght of
t he aromati c lighlycdeditable & oudesas statdlizeanmeitapriocessad oy daghsiae\RyYiAg Such
hydr oxyl groups,to beconme exceptionally stable and arrived at this

i nventi on. ngyﬁf%y'g?\%ﬁfi on provides-a pol ycarbonate resin conposition

conprising (A an[}érggggﬁ@ POMs r 'vjﬂg_g talnin roxyl
groups in the proportion of Iekgsstlﬁ‘g%ffgﬁaﬁsgﬁoa en gﬁo‘%ﬁg{a&%f%g%%é
Jinpurity nd re8n empetiomhadhg hydeaot igraapngs agbot taaliash @dubsermitie group
consi sting of.

100 nol es per® E%Q%%wgiﬁ%’gsa%bgg éhﬁgﬁ%tge%gtgﬂ&n&]ﬁ%@ﬁg Smcglrolfgit nédt ionabOUt
component (A), a tiHegesebs agERRLRtdy W ehelBbliDEHATBH Ry dbckylFONLARRY 1 to
about 1,000 nol es per nole of “netal
polycarbonates by the inventors has led to the concept that it would be
desirable to predict the interaction of hydroxyl groups with metals in
15 advance and deactivate the action of the metals to prevent problems of
discoloration. Accordingly, the inventors discovered that adding- to a
polycarbonate containing hydroxyl groups and a metal from about 1 to about
100 moles of phosphorous acid or from about 1 to about 1,000 moles of a
thicether compound or from about 1 to about 1,000 moles of a phosphite
20 diester for each mole of metal or a nitrogen-containing organic compound
which is a heavy metal deactivating agent in an amount of from about 10 to
about 500 ppm per part by weight of the aromatic polycarbonate causes the
aromatic polycarbonate having such hydroxyl groups to become
exceptionally stable and arrived at this invention. '
25 This invention provides a polycarbonate resin composition comprising
(A) an aromatic polycarbonate resin containing hydroxyl groups in the
proportion of least 5% of total end groups and a metal impurity and (B) an

amount of a deactivating agent selected from the group consisting of

phosphorous acid wherein the amount is from about 1 to about 100 moles per



inmpurity contained in conmponent (A), a phosphite diester wherein the

amount is from about 1 to about 1,000 noles per nole ofignBdpémbdAzdpBtY S
contai ned in conponent (A) or a nitrogen-containing organi c conpound which
is a heavy netal deactivating agent in an anmount of from about 10 to about
500 ppm per part by weight of the aromati4g- pol ycarbonate. One enbodi nent of
this invention provides a polycarbonate resin conposition characterized in
. that it incorporates (A) an aromatic pol ycarbonate resin containing
hydroxyl gr otfdeidh TRefal Brepabt reptabrd) iacomBmest (fAdtathiesitteycompouand ( B)

hosphor ous [ da: S us,acid contained therein
Ps i Ir[: the pr g‘g{é’? ?ng%goé ? @ﬁ??‘%‘é%iﬁéﬁ ﬁ%?ggu%ggé%oéeso?ern‘é‘to% 0% mstlity '
cont ai ned i nimpnsity taerdindd)inAcsaponshte Ry di @ﬁsfﬁftetcﬂiie&eif " RBLe; QRN OVi des

a polycarbonate 15 resin_conmposition containing(A) an aromatic
pol ycar bonat 8MOEsE As ér abathd tosshasrt kb msieshper moje ofrroeipd imiptdrityespect

to the total _end. B t hi oet.h d, in which th t
of (B (e Frnaiber e 3oBRRAER (B & heleRer EPRATLNG wigRalcopomRetES per
mol e of met alvhidioird heRs @B AeAGating HOAPRNEN hrrlofht o?%d%%'%ﬁfh@"i‘@o.c“ ment

of this inventionggrovides a polycarbonate resin conposition contal ning
(A) an ar onedtreut 56V pear perpereby weight obtiedraimagic pdymarbarmte of hydr oxyl

roups with res t tothe total, gnd.qroups and.(B) a hosphite diester,
ign wﬁ ich the arrgﬁﬁfle oermlfﬁqeﬁ% 9 h@‘ésp ﬁ’%f%‘%?eg{ogﬂé%ﬁp%?}g’aar%gﬂﬁ‘teaF%'@&i

therein is lcdrapdsiQOR ehh@stered MRI 8hel HEiRdorbHRYE 1iSS HONLA in 25
conponent (A Iﬂ% fourth enbodi nent of thils in\%gti on p¢ vi%gsggdrﬂggc

- pol ycar btfhat Rolyeasbanateansio spriadming dydaoxil ggops) indhe propmttion gfdesst srbonat e
esiT cont e AP R SR RUBS L eseeet e 1 Tg Lot
(B) the nit rglgepheanisaidid ﬂﬁn@@ﬂ&@lﬂl@&eﬂrﬁissﬁ’pﬂ%npﬁfpo%ggxs 6ffrom 1 to 100
moles per mole of metal impurity contained in constituent (A).
A second embodiment of this invention provides a polycarbonate
15 resin cs)mposition containing (A} an aromatic polycarbonate resin containing
- 5% or more of hydroxyl groupé with re‘speﬁt to the ‘total end gréﬁps and (B') ia
thicether compouﬁd, in which the amount of (B) the thioether compound
contained therein is 1 to 1,000 moles per mole of metal impurities contained
in component (A).
20 A third embodiment of this invention provides a polycarbonate resin
composition containing (A) an aromatic polycarbonate resin containing 5% or
more of hydroxyl groups with respect to the total end groups and (B) a
phosphite diester, in which the amount of (B) the phosphite diester compound
contained therein is 1 to 1,000 moles' per mole of metal impurities contained in
25 component (A).
A fourth embodiment of this invention provides a polycarbonate resin
composition contamning (A) an aromatic polycarbonate resin containing 5% or
more of hydroxyl groul;s with respect to the total end groups and (B) 2 nitrogen-

containing compound in which the amount of (B) the nirogen-containing compourd



contained therein is a nitrogen-containing organic conpound which is a
heavy netal deactivating agent in an anount of from abq@tsérgerhge,aﬁ%t 500.
pprn per part by weight of the aromatic polycarbonate. It i's preferable
that the aforenentioned -aromatic pol ycarbonate resin 5 be manufactured by
a nelt polynerization reaction of a carbqpate diester wth an aromatic
di.hydr.oxyl conpound. During the nelt polynerization, it 1is preferable to
use from1l x 10-8 to | x 10-4 nole of an alkali metal conpound or al kaline
earth netal conpduedithezeid if anithegep-contaimihgorgfi6cdmpdundwhichlis atlegvef a
basi ¢ conpound L mple.of aromatic di hydroxyl conmpound, to as catalysts in
the -nelt pollg}?fgﬁi%? W%%ﬁff&?‘bﬁ‘?%u Egngk&h’énggfoﬁh‘émaﬁogrmm’ﬁ oned
met al i nmpuri tysp ] LS preferable to base the_|evel
of deacti vat iﬁgg?ggﬁt%ggﬁpﬁﬁﬁg;?gég? bg‘f}caflb:oght%fn t he aromati c pol ycarbonate
resin. In this inVeistpreferablhehar ihwetforenEoitipoad bommttc pedjcariematataing 15 -
t .| east 5% of total end groups (A) is

hydr oxyl grouyps in the ortiqn of a )
an aronmatic o‘?%n‘b%ng‘ﬁ E’S’n%tf%éiﬁd’(’l)ﬁﬂ%%%&r KRR o615 sarhematsydipgart i ng a

carbonate pr (T ’ t j r LtiQn, the.
aromatic pol 3@?}? Egr?gq%sﬁ%?/m er%ﬁ%@ﬂu%cﬁé%?gﬁgg%ﬁ%?%%gr gg?\%é’gg. can
be obt ai ned hy prefactbledo auseofrpfruiick i 10R8I toat od 0+ melapefuan alkilh metal0
aromati c di hydrox (o] d and _a carbonate precursqr to make a branched

t her nopl ast i Eoﬁﬁpgﬁeﬁeg‘p%g%%?aﬁgh%@l C‘_?mPHéng %ﬁ{q@esaﬁr?w aP-Gtorf t ati ons
on the ol ecylyaly WRIEBE Bsid Boinp@h B! HoROMALBIDAR S L6R) M bilozgponent

but froma practical standpoint, 1t Is prefera 1av mting
. Vi scosi t yo[ 72} cahlystsdmtbe Seltpdlymerigaticibreaethsiur ed i n et hyl ene chlori de at
20" C using a Ubbeb_ghde Vi sconet The net hog of manufacturin

r.
pol ycar bonat es deStFIBeHSI b} cloremsntiongd mtal wmpurdyds iafqogmqtyl,d t hey
can be manuf %Ph%h?ﬂ,i?}ﬁ‘;rgéfa'ﬁﬂé f&b&?qgé %ev%ﬂo?ﬁ&f&ivﬁﬁﬁ%%g&?tf SR te%u]&f a

i hy n or e,

carbonate diester with an aromatic roxy comnpo exanp
di hydri c phemoh)inithe adomatielpoly@rbondteyestan be

In this invention, the aromatic polycarbonate resin containing

15 - hydroxyl groups in the proportion of at least 5% of total end groups (A) is an
aromatic homo-polycarbonate or co-polycarbonate obtained by reacting a
carbonate precursor with an aromatic dihydroxy compound. In addition, the.
aromatic polycarbonate may be branched. Such branched polycarbonates can
be obtained by reacting a polyfunctional aromatic compound with an

20 aromatic dihydroxy compound and a carbonate precursor to make a
branched thermoplastic branched pblycarbonate.

~ There are no particular limitations on the molecular weight of the
aromatic polycarbonate resin (A) component, but from a practical standpoint,
it is preferable that it have an limiting viscosity [7] of from 0.3 to 0.7 as

25  measured in ethylene chloride at 20°C using a Ubbelohde viscometer.

The method of manufacturing polycarbonates described is public
knowledge per se. Specifically, they can be manufactured by bringing about
an ester exchange reaction of a carbonate diester with an aromatic dihydroxy

compound (for example, dihydric phenol) in the melt. Or, they can be



16 Sept enber 2003 -6 manufactured by nethods (particularly, interfacial

met hods) that react phosgene with an aromatic di hydr oxyeQzppanting 20091
exanpl e, dihydric phenol) in a liquid solution. Polycarbonate fabrication
met hods are described in the specifications of Japanese Publication of
Unexam ned Patent s Application (Kokai) HgL 2-175723, Japanese Publication
of Unexam ned Patent Application (Kokai) Hei 2-124934, U.S. Patent No.
4,001, 184, U.S. Patent No. 4,238,569, U S. Patent No. 4,238,597 and U.S.
Patent No. 4,#anu@etired The methodse(partcilarigednteifacidl imetteida) [thielrex¢t There

are no particular limtations on.t afomati c hydroxyl to conpound and a
variety of wdf OSQ%W%%Gma%Qﬁ}Yé{rﬁﬁéWBF}R?unﬁyﬁPbWW%L@b}’éaﬁ be

used. Such c , . Rﬂ-g:lne r 15.1ln the

above- nenti og[ed fggﬁlﬁ lgc?ﬁ%géan %?H?%%Sggﬁég%}&é‘? hergg{%%g% %léér_,ﬁ)e'sé:f:lge&_

sel ect ed fronnarthegspedifidatigas, of ofapanesep | Rublicktiar i ¢fe, Ukéemh iﬂ@ddfl’laﬁpcl .n%

i odi I I f 1 to 8 carbons atons, and, en Ra or

Rb are il dr al APPGHHBe AR 21gB 2y, Jaqpaste nPubliation 4ok HanGENed 2 (o 4.

it is 20 acc i - R b i i (AP [ t; n

and m bei ng g%tt@xi{)clnt?‘ggggatg%% Kgélrﬁ }g‘;f\ldiﬁ?&%%é’sg%%t ?\g/%ﬁb?@‘g'ngogﬂ%ée%’ﬁg%;el ected

from among a Paséntdile 4238569a0.5aPkteheNe. 4088)507had Ug. Paent Ndl 9, £74%3pbon

atons, an al kylidene group havipg from2 tq 8 carbon atons, a

cycl oal kyl ene gr oﬂﬁ\enﬁ F/Wéhcfcf'é escribedrin defaibblew. a cycl oal kyl i dene havi ng

[Tom e (019, oo banekd, Akorly Al Frua® or B anoffic: nydionhpnd: o
10 compound and a variety of well known compounds having phenolic

hydroxyl groups can be used. Such cofnpou‘nds, for example, have the

general formula

®RY, R

In the above-mentioned formula, Ra and Rb, independent of each other, are
selected from among a halogen, for example, chlorine, bromine, fluorine,
iodine and an alkyl group having from 1 to 8 carbons atoms, and, when Ra or

Rb are plural in number, that is to say, whenn=2to4 and/orm=2to 4, it is

20 acceptable for either Ra or Rb to be identical or different; n and m being an
integer between 0 and 4, respectively; and X being selected from among a
single bond, an alkylene group. having from 1 to 8 carbon atoms, an
alkylidene group having from 2 to 8 carbon atoms, a cycloalkylene group
having from 5 to 15 carbons, a cycloalkylidene having from 5 to 15 carbon

25 atoms, and an -5, -50-,

-502-, -CO-~, -O- bond, and a bond represented by the following formula:



16 Septenber 2003 -7 H3 CH3 CH3 Preferred aromatic di hydroxy conpounds

i nclude di hydroxy aryl al kanes 5 such as bis-(4-hydroxypbesaptampgtdpane,

1, 1- bi s- (4- hydr oxyphenyl ) - et hane, 1, 2-bi s-(4-hydroxyphenyl) - et hane,

bi s- (4- hydroxyphenyl ) - di phenyl - net hane, 10

bi s- (4- hydr oxyphenyl ) - di phenyl - met hane, .2, 2-bi s-(4-hydroxyphenyl)-propane,
2, 2-bi s- (4- hydroxyphenyl) -butane, 1, 1-bis-(4-hydroxyphenyl)-cycl ohexane,
bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) -nethane, 15 1,1

- bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - et hane,

1, 2- bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - et han
2,2-bis-(3;5-dinethyl-4>hydroxyphe§§?) %gﬁ
2, 2-bi s- (3, 5-di met hyl - 4- hydr oxyphe@y
bis-(3,5-dinethyl-4-hydroxypheny|)é§h ne, 20
bi s- (3, 5-di met hyl - 4- hydr oxyphenyl ) ¥di phenyl - nét*hane,

bi s- (3,.5-di chl or o- 4- hydr oxyphenyl ) - net hane,

2, 2-bi s- (3, 5:-di chl oro-4- hydr oxyphenyl ) - met hane,

bi s- (3, 5- di bPeaferrad rardrativ phibsrdioxymeeignends include dihydroxy arylalkanes
2, 2-bi s- (3, 5-di,br ono- 4- hydr oxyphenyl ) - propane, etc,; 25 dihydroxy
arylsulfo esagﬁb as bis-(4-hydroxyphenyl)-sul f one,
bis-(3,5-dinethyIb@qh&?ﬂgﬁ@@h@ﬁym%mﬁﬂgggne,_16 Sept ember 2003

1,1-bis-(4-hydroxyphenyl)-ethane,
1,2-bis-(4-hydroxyphenyl)-ethane,

Bis-(4-hydroxyphenyl)—diphenyl-methane,

10 bis-(4-hydroxyphenyl)-diphenyl-methane,
2,2-bis-(4-hydroxyphenyl)-proparne,
2,2-bis-(4-hydroxyphenyl)-butane,
1,1-bis-(4-hydroxyphenyl)-cyclohexane,

~ bis~(3,5-dimethyl-4-hydroxyphenyl)-methane,

LS 1,1-bis~(3,5-dimethyl-4-hydroxyphenyl)-ethane,
1,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-ethane,
2,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-propane,
2,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-butane,
bis-(3,5-dimethyl-4-hydroxyphenyl)-phenyl-methane,

20 bis-(3,5-dimethyl-4-hydroxyphenyl)-diphenyl-methane,
bis-(3,5-dichloro-4-hydroxyphenyl)-methane,
2,2-bis-(3,5-dichloro-4-hydroxyphenyl)-methane,
bis-(3,5-dibromo-4-hydroxyphenyl)-methane,
2,2-bis-(3,5-dibromo-4-hydroxyphenyl)-propane, etc,;

25 dihydroxy arylsulfones such as
bis-(4-hydro‘xy1;>heny1)-sulfone,
bis-(3,5-dimethyl-4-hydroxyphenyl)-sulfone,



-8 bis-(3,5-di brono-4-hydroxyphenyl)-sulfone, etc.; dihydroxy arylethers
such as bi s-(4-hydroxyphenyl) - et her, 16 September 2003

bi s- (3, 5-di et hyl - 4- hydr oxyphenyl )-ether, 5 _

bi s- (3, 5-di brono- 4- hydr oxyphenyl ) -ether, etc.; dihydroxy aryl sul fides such
as bis-(4-hydroxyphenyl)-sul fide, -8-

bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - sul fi de,

bi s- (3, 5-di br ono- 4. hydr / ulfide. etec. . 10 dihydroxy aryl ketones
such as 4,4'-di héﬁ@%@ﬁ%@%iﬁﬁ%’% enyéhff"f%hég"such as _
bi s- (4-hydro )arﬁuﬁ{eeg(m.as Anong t hese,

en

%
2,2-bis-(4- hydroxgp ylczr-propane (commonly known as 15 bi sphenol A or
BPA) is nore pref 8ia§thydroxyplifaiyl)-esher o t he above- nmentioned substances,

conpounds represent ed y. 1 | l.ow n gral formula (OH)2 20 here, Rf

-i's a hydrocarboen g’?so éb%%?ﬁgl%?%ﬁ{ofy?ge’%a%%ﬁon atons or its hal ogenide,

or a hal ogen atonbisp(ajsaﬂiﬁgorﬁBALﬁstcﬁﬁﬁﬁpﬁér@?&hhgefl;t; for exanple, resorcin
as " 3-

as well as substituted resorcins suc met hyl -resorcinol,
3- et hyl - r esoddiyspxy apdsdfidesgdhasesor ci nol , 3-butyl -resorci nol ,

3- t_' butyl - resorci Bx%'-(@h%%rc?%?ﬁh%rﬁ? [suﬁ(l)c?e:,)’ -9
bis-(3,5-dimethyl-4-hydroxyphenyl)-sulfide,
bis-(3,5-dibromo-4-hydroxyphenyl)-sulfide, etc.;

10 dihydroxy arylketones such as
4,4'-dihydroxybenzophenone; or
sulfoxones such as
bis-(4-hydroxyphenyl)-sulfoxone.
Among these, 2,2-bis-(4-hydroxyphlenyl)-propane (commonly known as
15 bisphenol A or BPA) is more preferable.
'In addition to the above-mentioned substances, compounds represented by

the following general formula

(RDp

—(OH)2

20 here, Rf is a hydrocarbon group having from 1 to 10 carbon atoms or its
halogenide, or a halogen atom, p being an integer from 0 to 4, for example,
resorcin as well as substituted resorcins such as

3-methyl-resorcinol,
3-ethyl-resorcinol,

25 3-propyl-resorcinol,

3-butyl-resorcinol,

3-t-butyl-resorcinol,



3- phenyl -resorcinol, 3-cunyl-resorcinol, 2,3,4,6-tetrafluoro-resorcinol,
2,3,4,6-tetrabronmo-resorcinol, etc.; 5 catechol; hydroqgisipsmes 2088l as
substituted hydroqui nones such as 3-nethyl - hydr oqui none,

3- et hyl - hydr oqui none, 3-propyl - hydroqui none, to 3-butyl-hydroqui none,
3-t-butyl - hydroqui none, . 3- phenyl - hydr oquPnone;  3-cunyl - hydr oqui none,
2,3,5,6-tetranet hyl - hydroqui none, 15 2,3,5,6-tetra-t-butyl -hydroqui none,

2,3,5, 6-tetrafl uogo-ln%ldio ui none, 2, 3,5, 6-tetrabrono-hydroqui none, etc.;
as wel | "p YI-IéS0rcinoi,

as...232,2',2'-tegﬁﬁmﬁg&@g§t§m§',3‘-tetranethy|-1,1'-spirobis-(lk#indehe)-
7,7 -diol, etc., represented by the formula H CH3 , HO OH 20 CH3 ' CH3
and a substi t ut ed2iddéatrdflepbeessircinohipound as taught in US Patent Nunber
5,703, 197, expr esEIISY‘Lé_?e(é)a{bgggn%t_r%gorggo ’iertlc.;by reference, at colum 6, '
5  catechol;
hydroquinone as well as substituted hydroquinones such as
3-methyl-hydroquinone,
3-ethyl-hydroquinone,
3-propyl-hydroquinone,
10 | 3-butyl-hydroquinone,
3-t-butyl-hydroquinone,
3-phenyl-hydroquinone,
3-cumyl-hydroquinone,
2,3,5,6-tetramethyl-hydroquinone,
i5 2,3,5,6-tetra-t-butyl-hydroquinone,
2,3,5,6-tetrafluoro-hydroquinone,
2,3,5,6-tet-raBromo—hydroquinone, etc.;
as well as...2,2,2' 2-tetrahydro-3,3,3',3'-tetramethyl-1,1'-spirobis-(1H-indene)-

7,7'-diol, etc., represented by the formula

2 o

QfQ,

20 CH; CH;

H

and a substituted indane bisphenol compound as taught in US Patent
Number 5,703,197, expressly incorporated herein by reference, at column 6,
lines 10 to 24, the .most preferred species of which is 5-hydroxy-3-(4-
hydroxyphenyl)-1,1,3-trimethylindane which gives a structure as set forth in

25 the formula below



lines 10 to 24, the .nost preferred species of which is 5-hydroxy-3-(4-
hydroxyphenyl)-1, 1, 3-trinethylindane which gives a strugbEptaapes&pogorth
in 25 the fornula below 16 Septenber 2003 -10 when incorporated into the
pol ycar bonat e copol yner. can be used as the aromatic di hydroxy conpound.

It is acceptable to use these aromatic hyfil-oxy conpounds alone, or it 5 is
acceptable to use two or nore conpounds in conbination. There are no
particular restrictions on the carbonate diester, and diphenyl- carbonate,
ditolyl carbonate, bis-(chlorophenyl) carheta e,(pwcresyl car bonat e,

di napt hyl carbonate, bis-(diphenyl) ca die carbonate, dinethyl
carbonate, dibutyl carbonate;Vdi gyc at/bonat etc., can be 10 cited
as exanples, but it is not rest these. It is preferable to use

di phenyl carbonate. It is also & ! e to use these carbonate esters
either alone or in conbinations of tw nore. In addition to these, it
is also acceptable that it contain a dicarboxylic 15 acid or a

di carboxyl i ¢ RRERin@paFdted GRIFPEREPIS cardoRRR! tdpoliBaF. RAKYbd Giségiad degnpounds
such- as terephthalic acid, isophthalic acid, “diphenyl terephthalate, 20
di phenyl i soprohwitistdihydrosy comipophdt i ¢ di car boxyl i c acid conpounds such as
succinic acid, ol Lﬂ %rallc%ep %’bﬂa’ to %%It 239% s%%lnga’tic hzy%rgkyngcl)ﬁ%og&lig alone, or it

5 is accepfable to use two or more compounds in combination.
There are no particular restrictions on the carbonate diester, and
| diphenyl carbonate, ditolyl carbonate, bis-(chlorophenyl) carbonate, m-cresyl
carbonate, dinapthyl carbonate, bis-(diphenyl) carbonate, diethyl carbonate,
di_methyl carbonate, dibutyl carbonate, dicyclohexyl carbonate, etc., can be
10 cited as examples, but it is not restricted to these. It is preferable to use
diphenyl carbonate.
It is also acceptable to use these carbonate esters either alone or in
combinations of two or more.
' In addition to these, it is also acceptable that it contain a dicarboxylic
15  acid or a dicarboxylic ester as acid components. ‘
Aromatic dicarboxylic acid compounds such as
terephthalic acid,
isophthalic acid,
diphenyl terephthalate,
20 diphenyl isophthalate, etc.;
- aliphatic dicarboxylic acid compoﬁnds such as
succinic acid,
glutaric acid,
adipic acid, -

25 pimelic acid,



16 Septenber 2003 -11 suberic acid, azelaic acid, sebacic acid, -
decanedi oi c acid, 5 dodecanedioic acid, diphenyl sebacaét&eptciitRineoys
decanedi oat e, di phenyl dodecanedi oate, etc.; and alicyclic dicarboxylic
aci d conmpounds such ‘as 10 cycl opropane-di carboxylic acid, 1,2-cycl obutane
di carboxylic acid, 1,3-cyclobutane dicarhoxylic acid, 1,2-cyclopentane
di carboxylic acid, 1, 3-cyclopentane dicarboxylic acid, 151, 2-cycl ohexene
di carboxylic acid, 1,3-cyclohexene dicarboxylic acid, 1, 4-cyclohexene

di carboxyl i ¢ aci dsubetiqaeidhyl cycl opr opanedi car boxyl ate, Bi phenyl

1, 2- cycl obut anedi car,boxyl] ate, 20 di phenyl 1, 3-cycl obut anedi car boxyl at e,

di phenyl 1,2-cyc|8ﬂ§ﬂf§ﬁ di car boxyl ate, di phenyl

1, 3-cycl opent anedis&aakResd, ate, -di phenyl 1, 2-cycl ohexenedi carboxyl ate,

di phenyl 1, 3-cycl ohexenedi car boxyl ate, 25 di phenyl

1, 4- cycl ohexenedi desdmedidiaacid, etc., can be cited as exanpl es of

di carboxylic acid r digarbox lic esters. It is also acceptable to use

t hese di carboxyl i @03‘&&85 B Yt ar boxyl i c '

diphenyl sebacate,

diphenyl decanedioate,

diphenyl dodecanedioate, etc.; and
alicyclic dicarboxylic: acid compounds such as

10 cyclopropane-dicarboxylic acid,

| 1,2-cyclobutane dicarboxylic acid,
1,3cyclobutane dicarboxylic acid,
1,2cyclopentane dicarboxylic acid,
1,3-cyclopentane dicarboxylic acid,

15 1,2-cyclohexene dicarboxylic acid,
1,3-cyc10hexené dicarboxylic acid,
1,4-cyciohexene dicarboxylic acid,
diphenyl cyclopropanedicarboxylate,
diphenyl 1,2-cyclobutanedicarboxylate,

20 diphenyl 1,3-cyclobutanedicarboxylate,
diphenyl 1,2-cyclopentanedicarboxylate,
diphenyl 1,3-cyclopentanedicarboxylate,
diphenyl 1,2-cyclohexenedicarboxylate,
diphenyl 1,3-cyclohexenedicarboxylate,

25 diphenyl 1,4-cyclohexenedicarboxylate, etc.,

can be cited as examples of dicarboxylic acids or dicarboxylic esters.
It is also acceptable to use these dicarboxylic acids or dicarboxylic

esters either alone or in combinations of two or more.



esters either alone or in conbinations of two or nore. 16 Septenber 2003
-12 1t is preferable that the anpunt of dicarboxylic aciigd Suptdthsardpesy!ic
ester contained in the above-nentioned carbonate diester be | ess than 50
nol e percent, and even nore preferable that it be I ess than 30 nole
percent. Wien manufacturing an aronatic pglLycarbonate, a polyfunctional 5
conmpound having at |east three functional groups in the nolecule can be
used together with an aromati c di hydroxyl conpound and a carbonate

diester. It. is pieiepriférablehtitat the atnopalt \of ulicirboervic sQgrauaRarRyRe
conmpound havi ng a phenolic hydroxyl group or_a carboxyl. In particular,
conpounds  c&AtERi SAnRINed v dheabeyeine dxsarbepase siestero badess trasf 8¢ red. 10
As specific f f S

11 1-tris-( Zf_{ﬁlgmegéeyg,hagtlni{}%@_ﬁe (F]xg r{:)g'?fe?aﬂ)lg a{gg%%qe% thgn 30 mole percent.

2,2, 2"-tris- (4- hydhexyphefyttiride- &% QRbRRYL beslyedibonate, a polyfunctional
a-methyl-a,a',a"-tris-(4-hydroxyphenyl)-1, 4-diethyl benzene, " -

a,a',a"-tri s PRANERIHIRS R I1§ast thres_ funrtional ;grepps e rthe maolecde can be

fl ouroglycin 8- Vel el s “trl=(4r. - henyl ) -;hept ane-

1,3,5-tr-( 4%?@#@%%%5 n‘%’lﬁ-%‘e%%%r;r}ét}é %1@&1{09§Y%081ﬁ6u)nd agcti a calgbonate

2, 2-bi s- (4, 4'djebtet. Ity grefesablethat Yease lpobyeisyittorR @pRPBundé bk BRIJmhpdunaaci d, 20

1, 3,5 benzenff;éd_i carboxylic acid, pyronellitic acid, etc., can be cited.

Further, it Mavigeh phspelipRedroxybseoumar ararboxslr insparticulagr oxypoiendd ) -

cLRene, o FEN N BRIy e SRR DT, 5

be 10 As specific examples of these preferred compounds, |
1,1,1-tris-(ti-hydroxyphenyl)-ethane,
2,2!,2"-tris-(4-hydroxyphenyl)-di-isopropylbenzene,
a-methyl-a,a'a"-tris-(4-hydroxyphenyl)-1,4-diethylbenzene,

a,a' ,a"-tris-(4-hydroxyphenyl)-1,3,5-tri-isopropylbenzene,

15 flouroglycine,
| 4,6-methyl-2,4,6-tri-(4-hydroxyphenyl)-heptane-2,
1,3,5-tri-(4-hydroxyphenyl)-benzene, |
2,2-bis-(4,4'(44"-hydroxyphenyl)cyclohexyl)-propane,
trimellitic acid,
20 1,3,5-benzene-tricarboxylic acid,

pyromellitic acid, etc.,
can be cited.

Further, it is even more preferable that 1,1,1-tris-(4-hydroxyphenyl)-
ethane, aa' a"-tris-(4-hydroxyphenyl)-1,3,5-tri-isopropylbenzene, etc., be

25 used.

It is preferable that the amount of polyfunctional compound used be
less than 0.03 mole per mole of aromatic dihydroxyl compound, more
preferable that it be from 0.002 to 0.02 mole, and especially preferable that it
be from 0.01 to 0.02 mole.



‘ .03 nol e er nol e of aromatic di hydroxyl conpound, nore
L?Z?eﬁggreothat it be Fron10.002 to 0.02 nole, and espeqs@etmﬁm#@gogb}e
that it be from0.01 to 0.02 nole. 16 Septenber 2003 -13 The anDuntho
term nal hydroxyl groups in the aromatic polycarbonate depends on the ds
nol ar ratio of the raw materials, i.e., the. aromatic di hydroxyl - conpﬁun
.and the diester carbonates. For. exanple, when using bisphenol A as the
aromati ¢ di hydroxyl conmpound and di phenyl 5 carbonate as the carbonate

i d argpunth e op o kerodnddo naydrowil | s( lih AAENQrbfafESi dual
gigﬁggrae$P$eetj é&fﬁp; henol APangh(lué pheny Héig%bs_der[ved_?r8n1the
di phenyl car bgjnéfe. (Ik))lil‘a Eh‘gepﬁBFlﬁrOW G SGRT BREY IRE S ralw matenﬂlze?%edgenéhe
[ ' i olyj.Citermn ro _
nan- phenol ¢ ?*é‘?%ﬁﬁﬁ‘é?%‘ﬁ%é’"{?’[“ﬁ?ﬁd? ARl cafbona HET etarbale wi 1 |

i ncrease.  \Vhervhas wyng hisphene! Ares tivslawinatrrdifpdiots] ﬂﬂnﬁ@&ﬂ&éﬂ&’ai}ﬂ{eﬁzlr aIt |h§

' | I ¢ di hyd conpound) is -‘gen

farge, " and>t nS BRI Sothe frkfiate diierqfta g gioupRet dhopabtartpobiscatibonal o

t ai i : . . 15.1n additjon,
000t al ned whelapphatolonsiaatnbubl aella i aiRNRP A baa fyadditon.
anegl EZ i et groupsgrrived fromatheadiphenydasatborts. at thecRBRE YA, %@@js?h@ﬁ?' c
conmpound are nornal | used, as a.c alyst. Specifically, organi ¢ salts,
i norgani ¢ sal ts,° 65‘(‘7%%‘?, ’ gb?ire&klf‘@z%‘?ceh‘jﬂ%oi gedDodl) of dtﬁz)(lg)hmcslmpferghggl Ib i ng

’ [ : . G0 n ca ecjte

or et er abl o asehg ket et R e R i BIAREE ) 3R die eIy srcbaate dhpound.
Speci fi call?y, fosmiduwilhipdreasé.de, pot assi um hydroxi de, lithium hydroxi de,

' ' l'ithium
odi um hydr ogencargnat e,. assi.um hydr ogencar bonat e, _
ﬁydr ogen)éar bgnat e, 's6Ui ngﬁﬁé’ﬁﬁf &ne ﬁﬁlégsfﬂawfé%ub@ﬁap@lycarbDMth the

- molar ratio of bisphenol A (an aromatic dihydroxy compound) is generally
large, and the amount of phenolic end groups in the aromatic polycarbonate
so obtained will be at least 5% of the total end groups. _

15 In addition, when manufacturing polycarbonates using the melt
method in such a manner, an alkali metal compound or alkaline earth metal
compound and a basic compound are normally used as a catalyst.
Specifically, organic salts, inorganic salts, oxides, hydroxides, hydrides or
alcholates of alkali metal compounds or alkaline earth metal compounds can

20 be cited as being preferable as the alkali metal compound or alkaline earth
metal compound.

Specifically, sodium hydroxide, potassium hydroxide, lithium
hydroxide, sodium hydrogencarbonate, potassium hydrogencarbonate,
lithium hydrogencarbonate, sodium carbonate, potassium carbonate, lithium

25  carbonate, sodium acetate, potassium acetate, lithium acetate, sodium
stearate, potassium stearate, lithium stearate, sodium bromohydride, lithium
bromohydride, phenylbromo-sodium, sodium benzoate, potassium benzoate,
lithium benzoate, disodium hydrogenphospate, dipotassium

hydrogenphosphate, dilithium hydrogenphospate, the sodium salt of



25 carbonate, sodium acetate, potassium acetate, |ithium acetate, sodium
stearate, potassiumstearate, lithiumstearate, sodi um bisGagiEbérdDo3
lithium bronohydride, phenyl brono-sodi um sodi um benzoate, potassium
benzoate, |ithium benzoate, disodium hydrogenphospate, dipotassium

hydr ogenphosphat e, dilithium hydrogenphospate, the sodiumsalt of 16

Sept enber 2003 -14 bi sphenol A, dipotassiumsalts, dilithiumsalts, the
sodi um salts of phenols, potassiumsalts, lithiumsalts, etc., can be
cited as al keiisphembhlA, citprasshais. saBpedilithiasd balts, a@d sdditirhydised sinoRar i um
hydr oxi de, magnesi um hy%&qxide strontium hydroxi de, cal cium

hydr ogencar bd#P4Rss1uIR glts, MhEILSAlts Rfenean brovitadeas alklhmetal gompounds.

hydr ogencar bonat e N2 j u o] .ponat e, cal ci.um carbonat.e, barium
car bonat e, mgnesisggnéﬁlg%b}bo%?%l?ﬁsg ?gﬁ |1€ér)h %ﬁlgg}labgf{mé(éﬁ? i TR R e,
bari um acet athydrozidaessttontivan ehgtieoxidé,r aaldwin d5ehdgenhcaffrakdl MbatR@L at e,
bari um st ear g}Yi%ﬁ magnesi um stearate, strontiumstearate, etc., can be

cited as alk RELRREIPIARY al  MABNEEIPB UNnd Yy dregensprhonataret alstrostipounds or

t he al kal i-ne 0 Wely ve n_al so be used in
conbi nat i ons h??%%oﬂgglﬁb%#g%é @Zﬁﬁﬂﬂgdﬁ%&r\t,& Sl?ﬁfg‘]qﬁ ﬁeafb%nageo P EE Hhd
al kal i ne ear tchrbeigd, stronfionnesbereie haldisfchdemte Babiuda biatte, A ghesiual kal i

metal conpounds or the al kaline earth nmetal conpounds such as these, it is
preferabl e t G¢fate fStipmbinny arefate, t plausn stparatepberipay siepradeofnagnhsium

above-nentio 0 I i yl..co upd, .mare_preferable,fro 1 x

10-7 to 2 x %%%fﬂﬁbggr,ﬁhaﬁ%f Fge%égs%'e&tcg'l {Egg/‘qpfr’]%f%{rggb%% R T
8 x 10- nonokempdénds catal ysts, if alkali netal conpounds or the al kaline
earth nmetal conpounds are used in the ampunt of from1l x 10-8 to 1 x 10-4

mol e per nole of 1B gl metl kpamspds snibe alialinoeartie metol edmpoegids

pol ymeri zati 9funtioned above can also be used in combinations of two or more. In
addition, alkali metal compounds and alkaline earth metal compounds can be
used in combination.

15 For alkali metal compounds or the alkaline earth metal compounds
such as these, it is preferablé to use from 1 x 10-8 to 1 x 10-4 mole per mole of
the above-mentioned aromatic dihydroxyl compdund, more preferable from
1x10-7 to 2 x 10-6 mole, and is especially preferable to use from 1 x 10-7 to 8
x 10-7 mole.

20 As catalysts, if alkali metal compounds or the alkaline earth metal
compounds are used in the amount of from 1 x 10-8 to 1 x 10-4 mole per
mole of aromatic dihydroxyl compound, polymers with high polymerization
activity cah be manufactured. | |

In addition, basic compounds are used together with the alkali metal

25 compounds or the alkaline earth metal compounds, It is desirable that these
basic compounds exhibit, for example, ready decoﬁposition at high
temperatures. The following compounds can be specifically cited; to wit,

ammonjum hydroxide compounds that have alkyl, aryl, aralkyl , etc.,

groups such as tetramethyl ammonium hydroxide (MesNOH), tetraethyl



activity can be manufactured. In addition, basic conpounds are used
together with the alkali nmetal 25 conpounds or the a|kqu@Em§ﬂﬁﬁh05§ta|
conpounds. It is desirable that these basic conpounds exhi

exanpl e, ready deconposi.tion at high tenperatures. The foll ow ng conpounds
‘can be specifically cited; to wit, anmoniign hydroxi de conpounds that have

al kyl, aryl, aralkyl, etc., groups such as tetranethyl ammoni um hydroxi de
(Me4NOH), tetraet hyI 16 Sept enber 2003 -15 anmoni um hydr oxi de ( Et 4NCH) ,
tetra butyl Vrdvakide (EBMNONY) tetrd | Eﬁbﬂyla&&ﬂamurﬁmﬂyﬂkbﬁme

hydr oxi de (( | ary am nes such as-_trinethyl am ne,

CH t
triethyl am n&BWéb%ﬂﬂ‘F‘%@ﬁ%ﬂngﬁ Womﬁm&?éﬁ%lﬁﬁ{(ﬁé:H@fMeh Hbcondar y

am nes represente N th r Ia R i 1Y etc. .
an al kyl , phenol , q‘foi yi , |j[n(lh,ssug I-gsmr?%et hy lmez}f% étc Sg aﬁﬁ?%? g am nes
repr esent ed bﬂnmrjabémymrhmet a[pnan?larﬁnlesetc$ynonyrrous to that described
above), imdazoles such as 2-nethylim dazol e, 2-phenylim dazole, etc., to

basi ¢ sal s such égc%ﬁ@ﬁhﬁ@mﬁe{%ﬁ?ﬁéﬂm bléﬂﬁzNH (im the Fotipdie; Beis an\esyhBH4) |

bor o LR AR DBLANYRed e U, <0 SR o BTBRL Db ne oy o)
etc., and, phosph mmyccam@u@dﬁe eeAtad %ﬁtkmt o @RkosphaniaUMR 19

hydroxi de, tetraet hyI hosphoni um_hydr oxi t et raphenyl phosphoni um
hydr oxi de, etSYNOAYHHAYS m@@édescrlbﬁé é@\éﬁ)er able to use tetraal kyl ammoni um

pycox) e CoMPou S ke ) ALIARLo AGEPRRHBBISERE, O compoun
basi ¢ congounds sbakicaslt hsﬁﬁ:ﬁ geseirhbeid, @élﬂatﬁethyt alEmonium borohydride
(MeqNBHg), tetrabutyl ammonium borohydride (BusNBH), tetrabutyl
ammonium tetraphenyl borate (BudNB(Ph)s), tetramethyl ammonium
tetraphenyl borate (MesNB(P’h)4), etc., and,
phosphonium compounds such as tetramethyl phosphonium
15 hydroxide, tetraethyl phosphonium hydroxide, tetraphenyl phosphonium
hydi‘oxide, etc.
Among these, it is preferable to use tetraalkyl ammonium hydroxide
compounds, part-iculéu'ly, tetraalkyl ammonium hydroxide compounds for
" electronic use that contain few metallic impurities.
20 As for the basic compounds such as those described above, it is
preferably to use from 1 x 10-6 to 1 x 10-1 mole for each mole of aromatic
dihydroxyl compound, and more preferable to use from 1 x 10-5 to 1 x 10-2
mole.
If both alkali metal compounds or alkaline earth metal compounds
25 and basic compounds are used in combination in the amounts described
above, the polycondensation reaction can proceed with sufficient speed and
is preferable to be able to form high-molecular-weight polymers with high

polymerization activity.



preferably to use from1 x 10-6 to 1 x 10-1 nole for each nole of aromatic
di hydroxyl conpound, and nore preferable to use from 1 Xé6X2pteniiser208310-2

mole. If both alkali netal conpounds or al kaline earth nmetal conpounds 25
and basic conmpounds are used in conbination in the anounts descri bed above,

the pol ycondensation reaction can proceedsqith sufficient speed and is
preferable to be able to form hi gh-nol ecu}ar-wei ght polyners with high
pol ymeri zation activity. 16 Septenber 2003 -16 Wen using catal ysts such as

those described abidtheni néing hetalpbts suphl yerehosgateanibadt lsshe it the MeRf er abl e
to neutralize or weaken the reaction_ product-by adding acidic conpounds.
Sul foni ¢ aci deolymesization gretheditiis praferabledioneusialige 98 véaalsen dhe ceagtion, et c.

sul foni c aci : . ul fonat e, et hyl .
- benzenesul f‘o%@?&ggﬁ 3?%‘&%%&‘%%&%8@2@%%?@ flachgesﬁlzcgr?gi’ﬁ#%}?é‘tﬂé?mﬁhenyI
benzenesul f onadid, prwligtespifdrit usdigs Wid onalfenicetbidl esterd WudRnNes UnbaRat e,
butyl p-tol uenesul fonate, octyl p-toluenesul fonate, phenyl

p- t ol uenesl fRAgeRSsudfopate, cathyh bepsenesulionaien bagyldivenasnsstléonsde. ortylt he
ol 8 et nod bRkl AR AR O, IISRERE AL IGE |

essentially not carrie I'sS prefera

reduced presspcluahdsatfonstdf r Bityli notolilencealfahats! - octiller p-téhenéulfdRkid cul ar
limtations on the processing equi pment when doing such reduced pressure
processi ng, tRhenyl pitelugnesilionatay eighican be ugedas sushacisiesulstanspad with a
depressuri zation S r e an. extr. ¢ ui p wi.th a
depressuri zati on Z%/{s%lgmnhe&h%ltﬁahoﬁ g Es}llﬁecﬁ{dr:d:aigc (fnon%s‘(/og‘gesdeI"E?tgﬁetpli'l%gggﬁ%ept abl e

. use eithen a methbiddakssentialiofdtzantied ot iths pyei@rab&&@'gibcesbtﬁe pdlyhier at
‘preferable to yse a horizontal tank- type reactor. Reduced-preSsure
processi ng cdRdueadpresyira giteepeuttrlizing fhe catpdys. '

There are no particular limitations on the processing equipment when
doing such reduced pressure processing, but it is also acceptable to use
reactors equipped with a depressurization system, or to use an extruder

15 equipped with a depressurization system.

When using such reaction vessels, it is acceptable use either a vertical
or horizontal tank-type reactor, but it is preferable to use a horizontal tank-
type reactor.

Reduced-pressure processing conducted using reactors like those

20 described above is carried out at pressures from 0.05 to 750 mm Hg, and
_ preferably at pressures below 0.05 to 5 mm Hg.

When using an extruder, it is preferable to carry out such reduced-
pressure processing for about 10 seconds to 15 minutes, and when using a
rea;:tor, it is preferable to process for about 5 minutes to 3 hours. In addition,

25  itis preferable to carry out reduced-pressure processing at a temperature of
‘about 240° to 350°C.
In addition, when reduced-pressure processing is carried out in an

extruder, it is acceptable to use either a vented uniaxial extruder or a biaxial



20 described above is carried out at pressures fromO0.05 to 750 nm Hg, and

. preferably at pressures below 0.05 to 5 nm Hg. Wien usi ng gaptddrvges. it
is preferable to carry out such reduced- pressure processing for about 10

seconds to 15 minutes, and when using a reactor, it is preferable to
process for about 5 mnutes to 3 hours. Lyy.addition, 25 it is preferable to
carry out reduced-pressure processing at a tenperature of about 240 to
350C. In addition, when reduced-pressure processing is carried out in an
extruder, it §dérusterepndipelietigatinre cai taller ba caeried dutnizalé aloimy tredded-or a

bi axi al 16 Septenber 2003 -17 extruder, and pelletization can al so be

carried out WHCTSTEBFAG TREH BGEXEE Ssure processing. in an extruder. Wen
reduced- pressure [WReRSSdEed HréiohR gﬂo@%siﬁét EéJQRféle €0 reﬁg}h%%g‘ Rp&Ssure
bout mm Hg,

processing is done at a pressure of 17to 75 and’ p_r%f erably
under condi t irteAgcask-prissure [Bocassihgs nhwn&lgta@afssyrmgf ahiuttlhie ZEBOQﬁﬁ*lngpg as
descri bed _.abqve wi Ll r.educe or ..conpletely_elimnate raw material nononers
remai ni ng i n a[r-giepre S?Q}Xéﬁ’g%ﬁﬁ?@ﬁ?gﬁpﬁ%oﬁgﬁ, 5@%@8 ot her than 'élho_steh

whi ch manuf act ur e dayriR@CoutN Yhe - PrBcesBhrd 0 "BLJHib QX Yyiff OPRQIRd Wi th a
carbonate precursor ds descri beealgxgg%ov gm St TR WhiC a (:Iorrpounﬁsmhaw ng
hydr oxyl grogpspdetelyr eabiténateo rafor rmatetiylc armoaies r aehsningor irex @l e, a

pol ycar bonat e ﬁ?vi n n arbitrary anmount of termnal hydroxyl groups can
be readily ofPHAEPBY*addi ng bisphenol A to a carbonate resin and nixing

0 an extruder. Ve alitiol AEhds dhefliBKIRGR ERIAAGRDEALL NG, Al east

t hree phenolic hydroxy groups used 1n polycar cturrng
previ ously’ cienedommtinelihydoxyatoepaan bith £icadkdnage praapbeas desagarounds
L ved bocn: BUSTS S S B o WEnfliinds Raving Rybroxy! grblips aré reacted to
form polycarbonate resins. For example, a polycarbonate having an arbitrary
amount of terminal hydroxyl groups can be readily obtained by adding
| bisphenol A to a carbonate resin and mixing in an extruder. Various aromatic
i5  dihydroxy compounds bearing at least three phenolic hydroxy groups used
| in polycarbonate manufacturing previously cited as well as water can be
cited as examples of compounds having such hydroxyl groups.
The metallic impurities present in aromatic polycarbonates which
have a detrimental effect in terms of discoloration can be transition metals.

20 Specifically, these are the metals Ti, Fe, Cr, Cu, Zn, V, Mo, Co, etc. These
metals are frequently ionized within the polycarbonate and exist as ionized
compounds. Ionized metal species readily form salts with other compounds
(minute amounts of organic and inorganic compounds within the
polycarbonate), leading to the formation of complexes. These metals or

25 metal-ion compounds promote discoloration of the polycarbonate and lead to
a reduction in molecular mass. Furthermore, these metallic ions form
halogenides, for example, chlorides. It is well known that chlorine remains in

polycarbonates [manufactured using] the halogen method. For example,

Japan Examined Patent Publication (Kokoku) Sho 59-22743 indicates that this



have a detrinental effect in terns of discoloration can be transition
metals. 20 Specifically, these are the netals Ti, Fe, @pSctomi&i2083 M,
Co, etc. These netals are frequently ionized within the polycarbonate and
exi'st as ionized conpounds. lonized netal species readily formsalts with
ot her conpounds (minute ampunts of orgamg and inorganic conpounds within
the polycarbonate), leading to the formation of conplexes. These netals or
25 metal -ion conpounds pronote discoloration of the polycarbonate and | ead
to a reductirssidual rohaoul br Oxﬁaéspaxfmrhtheimwpet @9epamt ahyt iveeipRNDFf Or m

hal-ogeni des, hl ori des. i.s, well kngwn that chl ori ne remains
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readily react vm'{_lh net a dtéo form,chl orides, and not only pronotes
t her mal décorf%ﬁs? ?%ﬁ?nebﬁﬂe ¢d o theyoileasHzating | agent c Eorpydaiien othpsild. be n such

pol ycar bonat ek a6 Yipihg! 2R Scalel RsH S0C P bhtfn: | e A8RGHLY At 1 N

agent fornul ation sh optim zed by giving care consi fon to
the amount ofpresemerOnitbs otlmr dead} in Qontdtie pilperrbbrdies coritaiRdigg Ry dfoxyl

pol ycar bonat es_cont ai r ox oups nuf actured using_ nelt” nethods,.
there is the B8¥ES b‘P?ﬁ“fdj)‘g%ng p‘ﬂ%ﬁ%tmﬁ& alile;b% r ferenishyharerospibilsy abtallic

ions reacting r@!rb‘ﬁnge&ﬁ&dwxlaubﬂ %Qﬁé}mloﬁﬁ@mc gl Haecx érgz{ rt('arn

pol ycarbonat € manuf acturing as during resin

i npuritied othydroxyl zmoupsinsitei melt mIntmIgSpdigmhd)ﬁale nbﬁuﬂmeﬁhgds Evﬂelhﬁ’é/ e a
simlar detrijtental effect gﬁtéLlcll B, Sn as well as Sb which
di splay Lewi S'ifedndrapation- (e ‘%‘FF‘%%‘; %fh?’é@mn@ﬂwmﬁnﬁa@ﬁa&fan\ﬁlqm t hese

netal s may D@e@uBedted E@Ea\!;@z‘{"sﬁﬁla%rdeﬁlﬁwﬂﬁﬁggg&g?}?éi%all UR] B9sh e}IS

manuf acturing stage and/or formng. Conpoun iron are’par e dy arly
t roubl esone e Sbawbichgdisplay Lewis acid characteristics can be cited. Contamination

with these metals may be due to the raw materials used, or occur during the

15 manufacturing stage and/or forming,.
| Compounds of iron are particularly troublesome in causing the
polymer to have an increased yellow index after dwell and develop haze
after hydrolysis test. The level of iron is not critical but haze and yellowing
can occur when iron compounds calculated as iron are present in the
20 polycarbonate in a level as low as 0.01 ppm. When the level of iron reaches
0.02 to 0.03 ppm without the appropriate level of phosphorous acid present,
the haze level after hydrolysis makes the composition unacceptable for
critical applications. When the level of iron compounds calculated as iron is
- at the level of 0.1, 0.2, or 0.3 ppm it is critical that the appropriate level of
25 deactivating- agent be present in the composition to meet the exacting
standards of these critical applications. Thus, minute quantities of the iron
compounds calculated as iron at any level can be detrimental to meeting

critical quality standards of exacting applications, but presence of



pol ymer to have an increased yellow index after dwell and devel op haze
after hydrolysis test. The level of iron is not criticalisBdptdiags 2a0d

yel l owi ng can occur when iron conpounds. calculated as iron are present in
the 20 polycarbonate in a level as low as 0.01 ppm Wen the |level of iron
reaches 0.02.to 0.03 ppmw thout the apgig)‘lpri ate |l evel of phosphorous acid
present, the haze |evel after hydrol ysi s akes the conposition
unacceptable for «critical applications. Wen the |evel of iron conpounds

cal cul ated anéa{cﬁﬂaﬁﬁ% agéntt Rahirete! likdts Qet]fprtﬁ-l%reiﬁrsugpﬁsiﬁg]y hdeaitds k! L1 cal
that the appropriate Tevel of 25 deactivating - agent” be eséﬂ I n the
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Thus, mnute quantjities of .the iro conmpounds cal.cul ated as iron at any
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appl i cati ons, eRbbdiARRENEE Biis 1BvSREeMReIchdiRRerizbd q'ﬁa@ﬁahev% | AheaRent
within the limts set forth herein surprisingly negates the nelt
pol ycar borfat epkpsphiprgus asid tegethen sdth oy aromeatisred prackorgite restmacdesgaibads. The
aromati c pol ygarbonat e, resi opposition.of one of, - the ., enbodi nents of
this inventi oe}c'nb%lv?' @h‘gr%{e&rgﬂgz%‘apﬁ}? pPrPRorfipn egr&ergﬁﬂlgorog_s ﬁﬁﬁgﬁﬁ’b & 050! d
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desirabl e that the proportion of phosphorous”acCid per no | mpurity
net al s cont aimeke, impreleterdrathat ip bk ot dedsb Aaneles emicheben atork gaeferdble nol e,

nore preferahle that | at .| east, 3 | e d .even np referable that
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it be less than 25 noles. |If nore phosphorous acid than that described
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T N N U MENEN 1)
aromati c pol yaaddedndiop iFdrdsRbdrte t6AAREIARL [tVis &PBLLID ldeBigaBIbenPUFHi Y Of
the aromatic pol ycar bonate _
amount of phosphorous acid be less than 2 ppm of aromatic polycarbonate
t5  resin. Consequently, controlling the purity of the aromatic polycarbonate
resin itself is important. In addition, in the final manufacturing stage in the
melt method, obtailru'ng the final product by adding such minute amounts of
phosphorous acid from the extruder (together with other additives) during
the time when the poljcarbonate resin is rﬁolten and then pelletizing is
20 extremely effective from the viewpoint of the final product Being thermally
stable and the pellets themselves having acceptable color.
The aromatic polycarbonate resin composition of a second
embodiment of the present invention is characterized by containing a
thioether compound together with the aforementioned aromatic
25 polycarbonate resin. Thioether compounds eliminate the effect of metal
impurities and exert an effect on thermal stability at high temperatures, and
particularly on color tone stability. Examples of thioether compounds

include tetrakis(methylene-3-dodecylthiopropionate)methane and ditridecyl-

thio-propionate. The thioether compound should be contained in an amount



resin itself is inmportant. In addition, in the final manufacturing stage in
the nelt method, obtaining the final product by addi ng16@ebtampaibeoanounts
of phosphorous acid fromthe extruder (together with other additives)
during the tinme when the polycarbonate rﬁfdn is nolten and then
pelletizing is 20 extrenely effective froimthe viewpoint of the final
product being thermally stable and the pellets thensel ves having :

accept abl e colg¥ry mbie o LUFR! hitd P%fgﬁg[;pgﬁ%&eg &5 Mbrgpggro%igﬁ gfﬁ?%g%yﬁecond

enbodi ment of the present invention is aracteri ze
t hi oet her conpopwaities gentaimednint thetanemafio pelyeathionaedreairo@Eatii [ﬁ‘ef)e'i_’abl?fré:)er
t al

pol ycarbonate resin..Thioether conpounds elimnate the effect of
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t hi o- pr opi énatpeefefdidy t8iDaablesrorcaponitl ahatdohnbefCRNt Riok@dod Mesdbagpunt 1
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per ol e of t KRRl Ruafearec i d§ ac SrRAEImamount i edsedndavarablel reambabnat e

resin (and pr I .10 j n anopunt of ..100 l.es or

mor e bei ng pa?é@?&?aﬁr@% p?%@?%&jécgn%lq th\eﬂg%@é’?la Beglsg aYV#i—.;an edly anount
of 1,000 nol eslecreasees An antbuint pfdbsr tahy5@0PpADMEth Béspe8SH th hibAgiamunt
of 500 noles or less being particularly preferred. If a greater anount is
added, favor aBOYATRATVIE ToSin sRarfieyladnieterisd. aad aceardingly.aodtio) of theysi s

resi stance,w faar ke - unt of le than {00 ppmw th
respect tgothkhg%négtﬁlgypggﬁ%bgﬁg%né@frqggw Olrg ar CFEaPET Yy HeefiBgk ed,

and accor di ngmanufaniuing stdgd be tHé ot ihethed, ithR PatdRayDORRLS! kSl 1S
i nportant. Nbre_ov%r_, in the final manufacturing stage of the nelt method,
it is extrenmefYoeifieeqomroynd (i addedhifspmhan ewmsdem dtogethed detthf rotheran

iG)r(lt ;u?rﬁlr t (eaog?g{?%rvg a%?{lgftfs{glﬁ)ﬁle}%%ogaYee§ésh¥@ P2 51 RPLAEAL RS R Esethre%Si nis
pelletized to obtain the final product, from the standpoint of the thermal .
15 stability of this final product and favorable color tone of the pellets
themselves.
The aromatic polycarbonate resin composition of a third embodiment
of the present invention is characterized by containing a phosphite diester
together with the aforementioned aromatic polycarbonate resin. Phosphite
20 diesters eliminate the effect of metal impurities and exert an effect on thermal
stability at high temperatures, and particularly on color tone stability. An
example of such phosphite diesters is the compound having the formula
below:
R4 O-P(ORe)OH
25 Inthe formula, Rd and Re are independent alkyl, aryi, or alkylaryl groups.
Preferred examples include diphenyl hydrogenphosphite,
bis(nonylphenylphenyl)hydrogenphosphite, bis(2,4-di-t-
butylphenyl)hydrog-enphosphite, dicresyl hydrogenphosphite, and bis(p-t-
butylphenyl)hydrogenphosphite. These substances may be used individually




pelletized to obtain the final product, fromthe standpoint of the thernal
15 stability of this final product and favorable col or térgeptdmbdioopsl | ets
t hensel ves. The aronmatic pol ycarbonate resin conposition of a third

enbodi nent of the present invention is cgﬁéact erized by containing a
phosphite diester together with the aforé&menti oned aromati c pol ycarbonate
resin. Phosphite 20 diesters elimnate the effect of netal inpurities and

exert an effect.: ; N t PR SRS particularly
on col or tone%gﬁrg_g?rbptﬁ{?%kﬁaégg%ﬁrgfPgﬁ%%hosp%??%(lg%e%@ {el{r%sngi s the
conpound havi ggotpearkanonel refebeddow. Rd O-P(ORe) OH 25 In the fornmula, Rd and

Re are independent _al kyl, aryl, or alkylaryl groups. Preferred exanples
i ncl ude di phenyl h ﬁ@éﬁ@ﬁmg}gﬁ%,sho d be ¢ontained in an amount of 1 mole or

bi s(nonyl phen e i IS . .\l
but §,| phenyl ) h%@%ggﬁ%?ﬁ%%ﬁ?@?%?@’?%&f “h‘%’r ééreﬁ‘bﬂi%é’% ihe anetal oppgfiss .
but yl phenyk) hydtagresdphio gphkictnatih pscatbonhtnfetn BRY frefersiad pardinsldygl |y 16

Sept enber 2003 -21 or in conbinpations of two or nore. Phosphite diesters
havi ng ar onat M yriduys amoankef L0 mefesrqragorerhbring portnvlardy grefered, ansbul d be

cont al ned 0 ALAIRKAL cliaolith &nBmodR o, oBAthALELALAPLY BB B g | To" e

per nole of the ne urrties contained™l e ar onat e

resin and preheilabloy sy, witheaRfarho@it oMB00 MBl&NBEMNEssObeik@OpaRicAmryy Nore
being particularly preferred, and it should be contained in an anount of

1,000 nol es opr¢femed. Hrrigieater ammny igatdedninvesakle thermal stability sannetent  of
B N P
resi stance W ldss ek esiy ppec eRE erespitt ABDHY aBdmati€ SolyRadBorP i W th
respect 1ot hgaratirc:?lrlt:;}); Cpr%?elr%‘/é:da,-r grcl)g aac(:acoi'c?iilg{]y,l gontrol of the purity of the
polycarbonate itself is important. Moreover, in the final manufacturing stage
of the melt method, it is extremely effective if this phosphite diester is added
15 from an extruder together with other additives while the polycarbonate resin
is in a molten state and is then pélleﬁzed to obtain the final product, from the
standpoint of the thermal stability of this final product and favorable color
tone of the pellets themselves.
The aromatic polycarbonate resin composition of a fourth embodiment
20 of the present invention is characterized by the fact that said composition
contains a nitrogen-containing heavy metal deactivating agent together with
the above mentioned aromatic polycarbonate resin. This nitrogen-containing
heavy metal deactivating agent eliminates the effects of metal impurities, and
thus has an effect on the thermal stability at high temperatures, and especially
25 on the stability of the hue of the resin. Such nitrogen-containing heavy metal
deactivating agents are nitrogeh-contairﬁng organic compounds which are
commercially marketed as heavy metal deactivating agents. For example, such

compounds are marketed under the commercial names of CDA-6 and ZS-90 by

Asahi Denka K XK.



. particularly preferred, and accordingly, control of the purity of the

pol ycarbonate itself is inportant. Mreover, in the finab Smruimetoosng
stage of the nelt nethod, it is extrenely effective if this phosphite

- diester is added is froman extruder together with other additives while
the pol ycarbonate resin is in a nolten st@fe and is then pelletized to
obtain the final product, fromthe standpoint of the thernmal stability of
this final productTRad ; sy Lves. The
aromati c pol ycar bonate%g%@%%ﬁkﬁ%%&g‘&gﬁuggrﬁ% rrbh%rtl n‘ae%?%%ls{%f the -
present invenagent is addéd phthcentv el bypinher raater,tiraferaldy 60 pprp os igtdagdt,

contains a nitrggen-containing.heavy netal deagtiyati ng agent together with
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deactivating agent is added at the rate of 10 ppmor greater, preferably
30 ppm or gr eBtEQgen-cQRpIRING heapy Bekl deastiypips sgem ihaddedfremithe extsuders00 ppm

or |ess, ef 0 : r r y. 20 pm or
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pol ycar bonat estatesinrthe Fihalbsthge efananwfartund of the agslegroctdspatidrarhieh thd ahill i ty
can be favorably, majntain the resjstance to hydrolysis drops

. : eg' hopever, | . :
conspi cuous| yPrasst isabined kg Pﬁﬁgtilwoﬁf isexremgly sttestipp Frametherstasidpoing

inportant. A ggmli&wﬂ%pgf SIS By qmg*: i - tai ni ng
heavy netal deactivating é ent ];TL'E a d?é&yrlc(gmt gévgg{l?lgc}-le@ %g(%??g)gegg%er W th
ot her additi véenselveb.e t he pol ycarbonate resin is in a nolten

15 ' In addition to the components described above, the resin composition
of this invention can be further blended with thermal stabilizer.s, acid
scavengers, weathering stabilizers, mold release agents, pigments, dyes,
strengtheners, bulking agents, flame retardants, lubricants, plasticizers, anti-
static agents, etc.

0 Thermal stabilizers are used to further thermally stabilize the aromatic
polycarbonate. Phosphorous esters and/or phenolic antioxidants can be
used. Compounds represented by, for example, the formula

P(OR%)3
wherein R¢ represents an alicyclic carboxylic group, aliphatic carboxylic

25 group or aromatic carboxylic group, each of which may be identical or
differ_ent, can be cited as examples of phosphorous esters. Specifically,
trialkyl phosphites»su-ch as

trimethyl phésphite,
triethyl phosphite,



state in the final stage of manufacture of the nelt process, after which
the final product is obtained by pelletization, is extrersdpemtdreobive
fromthe standpoint of thermal stability of ‘the final product and
favorabl e hue of the pellets thenselves. 35 In addition to the conponents
descri bed above, the resin conposition d# this invention can be further

bl ended with thermal stabilizers, acid scavengers, weathering stabilizers,

nmol d rel ease agent sibyiyDpiRosphitedyes, strengtheners, bul king agents, flane
retardants, lubricants,. plasticizers, anti- static agents, etc. 20 Thernma
stabilizers are .usB¥EY ghosphige thernmal |y stabilize the aromatic

pol ycar bonat e. Phogpher est.ers and/or phenolic antioxidants can be
used. Conpounds re%%g@ee%ﬁ@ge lfpﬁgsrpr}g anple, the fornmula P(ORc)3 wherein

Rc represents an a&hﬁ#@lbﬁoﬁﬁﬁﬁpxylic group, aliphatic carboxylic 25 group
or aromatic CarbOXé[iC group, each of which may be identical or different,
can be cit&d as ex@ifscephsisppltesphor ous esters. Specifically, trialkyl

2003 23 171 butyi. BIBEORTERBORMECt YT phosphi 1o, 1718 (2 et hyl howyl) -
phosphite, tri _nonydrismaquqjﬂog hite,®> tridecyl phosphite, trioctadecyl
phosphite, tristearyl phosphite, tris-(2-chloroethyl) phosphite,
tris-(2-chloroethyl) phosphite,
tris-(2,3-dichloropropyl) phosphite, etc.;
10 tricycloalkyl phosphites such as.
tricyclohexyl phosphite, etc.;
triaryl phosphites such as
triphehyl phosphite,
tricresyl phosphite,
15 tris-(ethylphenyl) phosphite,
tris-(2,4-di-t-butylphenyl) phosphite,
tris-(nonylphenyl) phosphite,
tris-(hydroxyphenyl) phosphite, etc.; and
arylalkyl phosphites such as |
20 ' phenyldidesyl phosphite,
diphenyldesyl phosphite,
diphenylisooctyl phosphite,
phenylisooctyl phosphite,
2-ethylhexyldiphenyl phosphite, etc.,
25 can be cited as examples.
Further, distearylpentaerythryl diphosphite, bis-(2,4-di-t-butylphenyl)-
pentaerythryl diphosphite, etc., can also be cited.

These compounds can be used alone or in combination.



tris-(2,3-dichloropropyl) phosphite, etc.; 0 tricycloal kyl phosphi tes such
as tricyclohexyl phosphite, etc.; triaryl phosphites ggdeptsmidrizpbgnyl
phosphite, tricresyl phosphite, 15 tris-(ethylphenyl) phosphite,
tris-(2,4-di-t-butyl phenyl) phosphite, t5i§-(nonylphenyl) phosphite,
tris-(hydroxyphenyl) phosphite, etc.; and'ﬁrylalkyl phosphates such as 20
phenyl di desyl phosphite, di phenyldesyl phosphite, diphenylisooctyl
phosphi te, phenyl hseag! tHes@hP §§Bféf&’ablezfoeﬁ&%ﬂ%ﬁi@ﬁc%mﬁpﬂoﬁh%%&?,' e
etc., 25 can be cited as exanples. Further, distearyl pentaerythry

di phosphi te, pagicularatrighu-divtiykiylpenlyl)phoepliiser yt hryl  di phosphite, etc.,
can also be cited. , T an be_used. alone or in conbination. 16
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phosphor ous eglrfhSusddlin ﬁﬁrﬁlk:ﬂé&',l Rhderet! p?feﬁgliéécghP%%ﬁc%kt, IX%&JE&%&YIB’) phosphite.

Any phenolic conpound normal |y used- as "an ant1 ox Im this’field can be
used, in particul am-pCﬂaﬂnqdeeﬁ-lmcbnmy-EbS. hl-nmh nyi?)hen}dp}pcq)ﬁni@?ité,y, 5t )

n-oct adecyl - 3- (4- hydroxy-3', 5" -di.-t-bytyl phenyl)-proprionate, methane
tetrakis-[ met hyl ef@%1@3p815: &?t-f"ﬁilﬁ-imﬂlﬁ%%y%Wﬁ%ﬂ)‘k—hbdr@wpbml)e] :

proprionate],

butane 1,1,3-tris-(2-methyl-4-hydroxy-5-t-butylphenyl),
distearyl-(4-hydroxy-3-methylphenyl-5-t-butyl)-benzylmalonate,
10 4-hydroxymethyl-2,6-di-t-butylphenol, etc.,
can be cited as examples. These may be used alone or two or more
compounds may be used in combination.
Thermal stabilizers are used as necessary according to the amount of
deactivating agent (B) as well as the purity of the aromatic polycarbonate (A)
15 component (in particular, depending on the amount of metallic ions present).
The addition of such deactivating agents is mainly effective against decreases
.in molecular weight during heating. When phosphorous esters are useci
alone, the amount of additive is normally less than 0.1 part by weight for 100
parts by weight of aromatic polycarbonate, preferably less than 0.05 parts by
-~ 20 weight, and more preferably less than 0.03 parts by weight, and further, it
preferably at least 0.0005 parts per weight, and more preferably, at least
0.001. When phenolic antioxidants are used alone, the amount is less than 0.1
parts by weight for 100 parts by weight of aromatic polycarbonate, preferably
less than 0.05 parts by weight, and more preferably less than 0.03 parts by
25 weight; and further, at least 0.0005 parts by weight, and more preferably at
least 0.001 parts by weight. Used in this range, these amc;unts are optimal to
exhibit the effects of ilﬁproving thermal stability, avoiding hydrolysis as well
as preventing mold contamination. In addition, phosphorous esters and

phenolic antioxidants can be used in combination.



butane 1,1, 3-tris-(2-nethyl-4-hydroxy-5-t-butyl phenyl),

di stearyl - (4- hydroxy- 3-net hyl phenyl -5-t-butyl) - benzyl mal1ersxpeambet@003

4- hydr oxynet hyl -2, 6-di -t - butyl phenol, etc., can be cited as exanples. These
may be used alone or two or nore conpounds nay be used in conbi nation.
Thermal stabilizers are used as necessary*@ccording to the anount of
deactivating agent (B) as well as the purity of the aromatic pol ycarbonate

(A) 15 conponent (i i ing..an e ampunt of nmetallic ions
present). The addi thlo(q)hr; o¥ SWcﬁég%?l va lﬁgatgﬁaestrtl{&?ei?oﬁ%igﬁ?g}pé‘??e"lﬁﬁl‘?/e
agai nst decr easescule aremdedcaslaaid svavgigersl Spetigica1pgt i ng. Wien phosphor ous
esters are used alone, the anount of additive is normally less than 0.1
part by wei ght foq-:p%%ze gpykeappilei ght of aromatic pol ycar bonat e,

preferably less t 32081 s.:.py 20 weight, and nore preferably | ess than
0.03 parts by wei t,1 an%1 uretdhoedl?, it preferably at |east 0.0005 parts per

wei ght, and nore phafiéglabidy] ethbr,| east 0. 001. \Wen phenolic antioxidants
are used alone, the anount is less than 0.1 parts by weight for 100 parts

by wei ght of ar onﬂWI&lYE@W@%\ebonate, preferably less than 0.05 parts by
wei ght, and nore n 0.03 parts by 25 weight; and further,
ST g

at | east 0.0005 par and’ mor e preferably at |east 0.001 parts

by weight. Used i3)4-epbsyHexplifethyh85ecpomrytiohakfl afidxyBlie © exhibit the
effects of inproving thermal stability, "avoi ding hydrolysis as well as

preventing mol d cbheRMNameshylcyelobensilmethyl-3pHespehprusthyidyelcheryld

phenol i c ti oxi d&gﬁ&x ¢an be used in conbination. 16 Septenber 2003 -25

Conmpounds havi ng, Tor “exanpl e, at |east one epoxy group in a single

nol ecul e are us edz,%p@ﬁ;kﬁcl%ﬁ@%ﬂﬂﬁﬂﬁﬂﬁ',@pﬁﬁdﬁ%a@lhéw; &pBxjdized soybean oil,
epoxi di zed linseed oil, 5 phenylglycidyl éther,
4-(3,4-epoxy-5-methylcyclohexyl)-butyl-3'4'-epoxycyclclohexyl
carboxylate,
3,4-epoxycyclohexyl ethylene oxide,

15 cyclohexylmethyl-3,4-epoxycyclohexyl carboxylate,
3,4-epoxy-6-methylcyclohexylmethyl-6'-methylcyclohexyl carboxylate,
bisphenol A diglycidyl ether,

' tetrabromo~bisphen01 A glycidylether,
diglycidyl esters of phthalic acid,

0 diglycidyl esters of hexahydrophthalic acid,
bis-epoxy-cyclopentadienyl ether,
bis-epoxy-ethylene glycol,
bis-epoxy-cyclohexyladipate,
butadiene epoxide,

25 tetraphenyl ethylene epoxide,
octylepoxytallate,
epoxidized polybutadiene,
3,4-methyl-l,2~époxycyclohexane,
3,9-dimethyl-1,2-epoxycyclohexane,



allylglycidyl ether, t-butylphenylglycidyl ether,
3,4-epoxyhexy|nethy|-3',4'-epoxycyc|ohexy| car boxyl at e, 16 September 2003

3, 4- epoxy- 6~net hyl cycl ohexyl et hyl - 4'-epoxy 6' met hyl cycl ohexyl to

car boxyl ate, 2, 3- epoxycyclohexylnethyl % epxycycl ohexyl carboxyl at e,

4- (3, 4- epoxy- 5- net hyl cycl ohexyl ) - but yl - 3 iz epoxycyci cl ohexyl carboxyl ate,
3, 4- epoxycycl ohexyl ethyl ene oxide, 15 cycl ohexyl net hyl - 3, 4- epoxycycl ohexyl

carboxyl ate, 3, 43gp&k }_Qtjm,tt@q! BY6h S6heRiAy| - 6 - met hyl cycl ohexyl
car bo. xyl at e, blsphenol A dig C|gy ther tet rabrono- bi sphenol A

gl yci dyl et her, doqhslmydi-y’llZ-éEm@h;;l bﬂ-ethMIclodrﬁayll a:ilxbd!@rrl]aie,gl yci dyl esters of
hexah drophthallc | ent adi_enyl et her

bi s- e%oxy et hyl en@%‘l‘?&&z tﬁﬁgyb%fé ’EXFS'F exxlicathoxyiate,  but adi ene

epoxi de, 25 tet ra@?ﬂﬂ'@xgﬁw}ﬂétﬁ9?3 o exgicﬁkmgﬁtﬁﬂ%?ate epoxi di zed

pol ybut adi ene, - 3,4-net hyl - 1, 2= epox
3, 5-di net hyl - 1, 2- eﬂmdguy%]@mupqloﬂ@cyﬁmbenﬁefe, 2003 - 26

oot adesyl -2, 2-di TR ROLESRORYOr eIy s at e,

N-butyl -2, 2-di nEtLﬂg-ld‘léleﬁiﬁwé(ﬁéﬁICQHSKé/)lcyﬁ@'ﬁ@%%;twﬁohexyl carboxylate,
4-5-epoxy-tetrahydrophthalic anhydride,
3-t-buty1—4,5-epxoy-tetrahydrophthaIic aﬁhydride,

10 diethyl-4,5-epoxy-cis-1,2-cyclohexyl dicarboxylate,

di-n-butyl-3-t-butyl-4,5-epoxy-cis-1,2-cyclohexyl dicarboxylate, etc.,
can be cited as examples. Among these, it is preferable to use aliéyclic epoxy
compounds, and in particular, it is preferable to use 34-
epoxycyclohexylmethyl—3‘,4'~epoxycyclohexyl carboxylate. These compounds

15 may be used alone or in mixtures of two or more compounds together.

The main purpose of acid scavengers is to scavenge cbmponergts that
exhibit acidity, primarily so that they do not to have a detrimental impact on
resistance to - hydrolysis. Acid scavengers are added as necessary
corresponding to the amount of added deactivating agent (B) and the amount

20 of added thermal deactivating agent described above. Normally, less than 0.1
parts by weight for 100 parts by weight of aromatic polycarbonate is added,
preferably less than 0.05 parts by weight, and more preferabiy, less than 0.03
parts by weight; and further, at least 0.0005 parts by weight and preferably
0.001 parts by weight.

25 Weathering stabilizers are used when applications demand weather
resistance. Benzotriazole-related compounds can be cited as examples of
weathering stabilizers:.. Specifically,

2-(2'-hydroxy:-S'-methyl-phenyl) benzotriazole,

2-(2-hydroxy-3',5'-di-t-butyl-phenyl) benzotriazole,



cycl ohexyl - 2- net hyl - 3, 4- epoxy- 5- net hyl cycl ohexyl carboxylate, 5
octadecyl-3,4-epoxycyc|ohexy| car boxyl at e, 16 September 2003
2- et hyl hexyl -3', 4' - epoxycycl ohexyl carboxyl at e,

4, 6-di net hyl - 2 3 epoxycycl ohexcyl - 3' 4'-epoﬁycyclohexyl car boxyl at e,

4- 5- epoxy- tetrahydrophthalrc anhydri de,

3-t-butyl -4, 5-epxoy-tetrahydropht hal i c anhydri de,

di et hyl - 4, 5- epoxy- QL(Q‘-Hg,rcﬁfoﬁy-@ @BQMJS’ Q'l l @tﬁchlorobenzo iazole,
di - n-butyl -3-t-butyl - - epoxy-ci s- 1, 2-cycl ohe di carboxyl ate, "etc., can

be cited as exanpl 85(2' h;rdmgyﬁ tegefylphenyh) henedteimablee to use alicyclic epoxy

conpounds, and in td cul ar S e to . use 3, 4-

epoxycycl ohexyl net 23? lydj g’p%ﬂ} fé’f‘) L ﬁ%%&% $e. These conpounds
15 may be used al 0Dy ydrBx X3 4e s Bt dpihy Rk oI slo%%m?rg@ds together. The
mai n purpose of acid sCavengers is to scavenge conponen that exhibit

acidity, pbi ma[]i ljynmﬂiglphEIEtlthnMMMﬂe,t o have deet ri rren'églssgrrpact on

[ : r as_ne
Cor espondi ng 1o 1 pE-EUENPisHa ce T v Y ARt pEyomRreln amount
20 of added thernai kg&tk%gbggﬁgﬁ descri bed above. Nornally, less than
0.1 parts by wei gh for 100 parts by weight of aromati-c pol ycarbonate is

added, preferabl yTheamchmﬁpf @feﬁt'he pidigt statiilizevds gbtmakin tese®lidh PEfaetsady v,
| ess than 0. 03 t; further at | east 0.0005 parts by

i ght and pr b# 1% Eﬁﬁ‘-‘ )ér‘t’%‘g Or‘r\/é‘if‘@fﬁ?uc PolysaEhonate, yefarably| lesser s ar e
wel g

used when pp qﬁr@ t Ql e-rel ated
conpounds lijzlan e CI ed @%npl es g{om&e e?jlp%gs tl%lﬂ&?.ﬁzag%éby Wﬂg%
Speci fi cal | y, agd f@tthéry i abdpads'0-05edrid bplmrtgﬂt) aﬂn:bmé rplreféﬁilgy at least 0.1

e

2-(2' - hydroxy di.-t-butyl - phenyl) benzotriazol e pt enber 2003
-27 2-(2' - hydP5¥§g§”W¥g%htyl 5' - Met hyl - phenyl ) - 5- chl or obenzot ri azol e,

As for mold release agents, at least one compound selected from

among the group consisting of partial or full esters with aliphatic carboxylic

15 acids and polyhydric alcohols, silicone-related oompounds as well as olefin-
related compounds can be cited as examples. There are no particular’
restrictions on the polyhydric alcohol, and dihydric, trihydric, tetrahydric,
pentahydric, and hexahydric [alcohols] can be used, but ethylene glycol,
glycerin, trimethylolpropane, pentaerythritol, etc., are preferred. There are no

20 particular restrictions on the aliphatic carboxylic acid, and both saturated and
unsaturated aliphatic carboxylic acids can be used. For example,
hydrogenated animal oils can be-used. Saturated monovalent fatty acids are
preferred as carboxylic acids, , and ones having from 12 to 24 carbon atoms

are especially preferred. If the number of carbon atoms is fewer than the

25 aforementioned range, there is a tendency for the thermal stability of the
resin composition to deteriorate compared to ones in the aforementioned
range, and in addition, gas generation readily occurs. On the other hand, if

the number of carbon atoms is greater than the aforementioned range, there

is a tendency for the mold release properties of the resin composition to



2-( 2 - hydr oxy-5' -t-octyl phenyl) benzotri azol e,
2-(2' -hydroxy-3",5"-di-t-anyl phenyl) benzotriazol e, 16 September 2003
2-[2' -hydroxy-3'-(3",4",5",6"-tetrahydropht hal onet hyl )-5"- 5 net hyl phenyl ]

- benzotri azol e,

2,2 -nmethylene-bis[4-(1,1, 3, 3-tetranet hyl B%ﬁyl) 6- (2H—benzotr|azole 2- i)

phenol] etc., can be ci ted The anount of weathering stabilizer
normally |ess dd%@rﬂoﬁt@cc&ﬁp&x%dbﬁé oz\t@lvgmamft% ai&@n%ﬁbﬁe@lfafﬁé @&Ecxg&al omatic
pol ycarbonate, preferably less | o than 0.4 parts by wei ght re

preferably | esipdenghic acid, @@iﬂcyhbyﬂdewhlﬁhc acid, pemtadhany]ic iasidapalmitiztacf, 05

parts by weig pr.ef erahly | east Q. ight., As for
nmol d rel ease ;Lbegﬁﬁ‘a;ecyﬁ‘) a‘flgagfaré‘h@méoﬂ%ﬂ‘?ﬂa%? éfffieﬂraFﬁ'GrﬁCICE?/h?h@nlﬁ #€idyr oup
consi sting of [pakédd aeid, ferd. | f h i ds
and pol yhydri c%glr)coholas §| |%ﬁg§rcztegntég eﬁh&%%%%éaf%%&%ﬁ%h%@ acl)'IJpZ'filagl

rel ated codpowadmxyln abei 811tcede aﬂ cen bapited as Asdlienasrelatw] anpoend.aknd

restrictions on_t dr| cohol ,. and di hydric, trihydric,
tetrahydric, ap‘éﬁ{‘]’éﬂg 1@“ Eeél‘?/ﬁﬁ?l"%!] be used, but
ethyl ene glycol, Mmeerru@abetrg@ﬁehx}@'ﬁeapﬁ{'emmlaﬁehé Eh&%rh&lh it R

preferred. There are no 20 particular restrictions on t e a at’i c
car boxyl i ¢ acireleasabilitycini iilatamcatmds amdnallynl.e&t thian t0eiipadts bjﬂ&teught(faf boxyl i c
aci ds can be used., For nated ani mal oils can be-used,;

X
Saturated nond@ESdM Wﬁﬁ?{t é‘E?IBE‘“%PQ{YC orater preigrab B’a’@éﬁ)k{%q@ Rargsby | and
ones havi fr‘% t f the
nunber of n[gar bon %t"tzgﬁr}g rlﬁéref ev%epérm?lﬁalgggﬁﬁaﬁgé g%%mwtg ?{é%tglgf 1% Abre is
a tendency f odeash@.00hpartaby steight] and note pfﬁerab];snﬂleaﬂtmﬂspdﬂts) Weight.

deteriorate corrparg,gl to ones in the aforenentioned range and in add| tion,
gas generation readfif F&urs. RISHEHAT ofesEictioRRq on; fthe ¢ methedbupedf taar bon_

atons is greateindihaird B Akal e&mghum%q thANGFentibie! fnd | { bdifla gggrfegﬂngesr for

the nold rel ease properties of resin conpositi on. 2003
can be used satisfactorily. Nevertheless, in general, melt mixture methods are

15  preferable. Small amounts of catalyst can be used, but are generally
unnecessary. An extruder, Bumbury mixer, roller, kneader, etc., can be
specifically cited as equipment, and these can be operated batch-wise 5:
continuously.

This invention will be explained based on the examples below, but this

20 invention is not limited to these examples.

It should also be noted that the examples and comparative examples
used the following constituents.
(A) apolycarbonate having hydroxyl groups as its end groups
was fabricated as follows:

25 0.44 kilomole of bisphenyl A (BPA) as the aromatic dihydroxyl
compound and 0.46 kilomoles of diphenyl carbonate as the carbonate diester
were prepared in a 250-liter tank-type mixing vessel, and after evacuation

and replacement w{th nitregen, were melted at 140°C.



-28 deteriorate conpared to ones within the aforenentioned range.
Specifically, dodecylic acid, dodecylic acid, nyristic18@dbierpettoadecylic
acid, palmtic acid, heptadecylic acid, stearic acid, nonadecanoi c acid,
arachic acid, behenic acid., [lignoceric acid, etc., can be cited as
exanpl es of aforenentioned aliphatic 5 caffoxylic acid. Silicone oil can be
cited as a silicone-related conpound. And a-olefin oligonmer can be cited

as a olefin-rel at qqeﬁpqgg%ﬁ}pe%% r&l gﬁ§§8§%§{g S g?%.g‘?f&o: 2%@%% lﬁg’hi gng

that demand nold releasabili'ty and the a I s nor

parts by wei gh00136 nidle of patitm hydrorideh(t xaf0-AnesTe} indld el BISFHARRNAY &nd
preferably quigthaln 0.4 parts by 10 wei gﬁ]t and nore prefierably’l ess than
0.3 parts by gile of fgtramethyd rammeniym )éﬁ'@ﬁld@.@@xpﬁlﬂﬁsrnbk/mlgkuf, and

nore preferalil:yorals ! 0 ight. There are no particul ar
restrictions orf teﬁgl r@fﬁ%ﬁ %@%egpg%E%%%F\gg?gméet%gﬁsWﬁs 85“?5‘88% ref this
invention,5 andirmtel. nary met hods can be used satisfactorily. Neverthel ess,

in general, melt mixture nethods are 15 preferable. Smal | amounts of
catal yst can be ud¥Rkt Big tamperpsea avasyraisaskdesSHFC. sismlenepusiewith Banbur y

m xer, roller a C an b S ifica it ed.as .equi pnent, and
these can be %%%?%t g%i%cgt%%h;% érgs%lrrg %’o%ﬁﬁnﬂ%sw %?rs ] n%’ﬁgfeén eI be
expl ai ned basesperatiewa aapéd $o ReYTWsinkuitarlebins widDal NGR4T ﬁauhﬁoﬁ‘%
limted to these exanples. |t should al so be noted that the exanples and

conpar ati ve @taffgreso Gsam tie Fhe tmannyof phenolt distitled offAwaa medsyeat bonat e

havi ng hydr oxyil. j d_groups was fabric d as, follows: 25
0o aar O T o I ube B febilo Fd LN Bhnst!BE e At B Point FheBehtboond
and 0. 46 ki | daxthes phéndli whemﬁdﬁll@armnmeem&uféﬂeva@%aﬁﬁaaecodétﬁﬁisﬁﬁeﬁéﬂef e
prepared in a 250-liter tank-tygl)"ﬁém xi ng vessel, and after evactation and

repl acenent B'ESFURE tRdgRitragene The tine) requines0fee. the reaction was one hour.
The limiting viscosity {7] of the reaction product so obtained was 0.15 &I/ g.

A gear pump was used to raise the pressure of this reaction product,
15 which was then fed into a centrifugal thin-film evaporator which promotes
the reaction. The temperature and pressure of the thin-film evaporator were
controlled at 270°C and 2 mm Hg, respectively. It is then fed via a gear pump
from the bottom of the -evaporator into a twin-screw horizontal agitated
polymerization vessel (L/D = 3, agitation vane rotational diameter = 220 mm,
20 internal volume = 20 liters) controlled at 293°C and 0.2 mm Hg and was
polymerized with a dwell time of 30 minutes.
Next, a gear pump was used to feed this polymer in the molten state
into a twin-screw extruder (L/D = 17.5, barrel temperature = 285°C) where
0.7 ppm of p-butyl-toluenesulfonate per part of resin is added and mixed in.
25 It is then made into pellets by extruding in strand form through a die and
cutting using a cutter.
The intrinsic viscosity [7] of the polymer so obtained was 0.51 di/ g-
Phenolic terminal gn:)ups made up 12% of the total end groups. In addition,

analysis using the flameless atomic absorption spectroscopy- method



16 Septenber 2003 -29 Next, the tenperature of this mxture was raised to
180C and 0.000176 nol e of sodi um hydroxide (4 x 10-7 nub&epEntber2003

bi sphenol A) and 0.11 nole of tetranethyl ammonium hydroxide (2.5 x 10-4
nol e/ nmol e of bisphenol A) were added as cgial ysts, and the m xture was
agitated for 30 5 minutes. Next, the tenpéfature was raised to 210C

simul taneous with a gradual reduction in pressure to 200 nm Hg. After 30
m nut es, the ihairaRdather Anvast bALRes irH%‘cEH n@tgqﬂ&- it radual
reduction in pressure to 15 nm Hg. Tét@tagﬂngﬁr?? 0 pﬁen di sst{bl ?Eeg'ogSf was
nmeasured 1o wiipna ckleulsterhas inen.tHrippelycanbonateds desigsated asdst ant . At the

poi nt when no furthe nol s disgtjlled o the m xture was returned
t-0 at mospheric. pri@gh?‘gl%ﬁﬁg;é’r hi 1¢ Séeﬂ".at#ﬁ‘@ {)&W%GPF"@@W’@PW pk theact i on
was one hour . prERGIiE Al drBEpY Was Uekdrthihdd b iSRG LB R RAUEE S0

-obt ai ned was (53 15 éll /g. tgz\&g%ar punp was ustgg{lﬁ%ﬁg%gg%gtaﬁg&%gssu e@ggli‘ this
reaction phodatt3,6001Gnwhiusingriieutitre Ardrestorinn nfraredleSpddiogesly (FITR).f Then
evapor at or whi ch pronpte t he reaction. The tenperature and pressure of

the thin-fil m*BUCEHGARCBO! o end EsRtpDIRE inegpureddey defgrmining kg original
respectively. abbrde8 [aflbuidzd ('ightabgs%ar oRugpvaflﬂécfglb tifg: et tvi%oaltty _f;if)sel

evaporator into a“tw n-screw hotizontal agitate ol'ymeri z
(L/D = 3, agi nastasuredvimne mathypiene ehloridicasvbtegit. The? 8€hri#ll fo@uld) T9r-nab3vwol ume =

20 liters) coq@&%ﬁg agh Zq?\i\i;gnd 0.2 mm Hg and was polynerized with a
dwel | tine of Aoraderq M= viscgsity ayeragemelegulan weighBewashissdpts yvner
in the nolgen stakethii i QafieidPa E”P o L/D = 17.5, barrel

t enperature :C2850§ﬂ}/1\#1§;r(ea Stt%g%%g(%?&%g@g y ‘-%lggﬁ'Uenesul fonate per part of
resin i s adde@®B)ddPhospddrous a2d |t is then nade into pellets by extruding

in strand formthrgt@l a die aglg cutting using a cutter. The intrinsic
viscosity [77] of B aAyeRes slutien arasatrerddalyes in dieplg 1 are amounts of

phosphorous acid)

Example 1 and Comparative Examples 1 to 3

15 (1) Manufacture of the resin composition
As shown in Table 1, component (B)(1) phosphorous acid was mixed with 100
parts of the polycarbonate (PC) obtained as described above. This was melted
and mixed at 280°C using a single-screw extruder (L/D = 17.5), and formed
into pellets.
20 (2) Evaluation
Evaluation was performed as follows.
Yellow index
A 150-ton molding machine manufactured by Okuma Corporation
was used to form an injection molded article with a thickness of 3.0 mm at a
25 cylinder temperature of 280°C and a mold temperature of 80°C. Using this
molded article, X, Y{ and Z values were -measured using the transmissive

method with an ND-1001 DP Color and Color Difference




Phenolic term nal groups made up 12% of the total end groups. In addition,
anal ysis using the flanmel ess atom c absorption spectr osgemeptamidiodod 6
Sept enber 2003 -30 indicated the anount of netal contained as netallic
inpurities to be 0.025 ppmcalculated as iron. This polycarbonate is
designated as PC. It should al so be not ed-3hat the OH group concentration
of the phenolic end groups was determ ned by nmeasuring the absorption

strength 5 atMgtep%rﬁﬂ%&ufé? i rm lafr dr%) ctrqscopy
(FTIR). The concentration o %Pﬁ?ﬂé’%?eﬁg‘é@gé%%a@%& %el"g ni ng
the original iader@iewastetiniiedrei ght based on a value for intrinsic
viscosity (IV) neasured in _a nethylene chloride solvent. The Schnel l

formula, 1V = 1.23%=10x(878% « £)/M = viscosity average nol ecul ar

wei ght), was qﬁg ]Ig ert this IV-value to average nol ecul ar wei ght.
(B) (1) *Phosph roﬁis&am %9%% aqueous sol uti.on was used (values in Table 1
are anmounts of  phoppkAl AkihsAGdsiityEXA4EP Infeabufddtl JepPahat AR ek b 1to3
15 (1) Manufacture of the resin conposition As shown in Table??ﬁﬁcﬁponent
(13) (1) phospR¥tided agiclejadgarding ko sheamaihod sedforthpiar ASTH stamdard dD-1668. bonat e

(PC) obtai nedH%iedescri bed above. This was nelted and n-dxed at 280' C
using a single-5Crew extruder (L/D 17.5), and forned into pellets. 20 ( 2)

Eval uation Eval ual TROMESirDRkldoPendtionol iRyRied a¥fitlb Qs Bilistréy Taflig ON
nol di ng machi ne manuf actured by Okuna Corporation was used to form®an

i nj ection nol a&NRHtI0Ineanwiactuzed by NiprersDehsivke Kogyat Ca, L&E cyl i nder
,t enperat ur e Oﬁes.2158tg:1gfa %r}(l:ly oﬂz‘é{sd tenperature of 80'C. Using this
The above-mentioned molded article was placed in an autoclave filled
with pure water, placed in an oven at 120°C and aged for five days. After the
test period, the haze was measured and taken as an indicétor of hydrolysis.
Dwell-time stability
15 'The resin was retained within the cylinder of the above-mentioned
molding machine for 15 hours at a temperature of 320°C. It was then molded
at this temperature and the yellow index (YI) measured.
The results of the above evaluation are given in Table 1.

Examples 2 to 6 and Comparative Examples 4 to 6

20 (i) Manufacture of the resin composition
Phosphorous acid and the iron (III) salt of acetylacetone (described as
the amount of iron in Table 1) was mixed with the polycarbonate (PC) in the
proportions indicated in Table 1. A resin composition was manufactured in a
manner identical to Example 1 and pellets were formed.
25 (2) - Evaluation |
. An evaluation was p‘erformed in a manner identical to Example 1. The

results are given in Table 1.



nol-ded article, X Y, and Z values were neasured using the transm ssive
met hod with an ND- 1001 DP Col or and Col or Difference 16 168ezpéamsr 200893 - 31
Met er manuf actured by Ni ppon Denshoku Kogyo Co., Ltd., and the yell ow
index (Yl) was determned. YI=100x(1.2%3%X-1.060Z)/Y Optical transmssivity

5 Optical transmissivity was rreasured using the above-nentioned nolded
n ASTM st andard D-1003. Haze

article according
The haze in the abpve-npptigned dgdard ifcl e was neasured using an
NDH 200 manuf act ur pd by |Ni ppoR Demshoke Kodyo Co., Ltd. 10 Resistance to
hydrol ysis The aboye-nentioned nol ded artigle was placed in an autocl ave
filled with pure pater,! placed |;1 an qvenlat 120C and aged for five days.
After the test peliod, [Fhe®h&ze (was- nmeaguied and taken as .an indicator of
hydrolysis. Dwellrgime ;stability 15 The r¢sin was retained within the
cylinder of the abg¥e-ngntioned |nolding machine for 15 hours at a
tenperature of 320&F |t¥|was®tHhen Aolded «af this tenperature and the yell ow
i ndex (Yl) neasure Thg results |of the abgve eval uation are given in Table
1. Exanples 2 to and Corrparatlve Exanpl ¢s 4 to 6 20 (1) Manufacture of
the resin conpositfifn Pf@s;?hoxouc_.a’di dsatdd|the iron (I111) salt of
acetyl acetone (des|&ibed as thelanount of{iron in Table 1) was nixed wth
t he pol ycar bonat e f"PC) ifn them proportlons indicated in Table 1. A resin
conposi tion was nmgnuf actlar&d ¢in 3= tEarg‘nem ds.:entical to Exanple 1 and
pellets were fornmgd. 25([(2) Eval gation £ :
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An eval uation was performed in a nanner identical to Exanple 1. The
results are given in Table 1. 16 Septenber 2003 O tn O N5Qeptdher@00® 'n kn-
pr} NOMNO4MOIn -32 N~-M%WOM~N N-e--CA T Q MMb ONOOO \D Nt +ry~
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(B)}(2) Thioether compound
. Tetrakis(methylene-3-dodecylthiopropionate)methane

Example 7 a.ind Comparison Examples 7 and 8

5 (1) Manufacturing of resin composition
The thioether compound of component (B)(2) was blended with
polycarbonate (PC) obtained as described above, mixed as shown in Table 2,
and melt-kneaded at 280°C in a uniaxial extruder (L/D = 17.5) to make
pellets. |
10 (2) Evaluation
An evaluation was performed in a manner identical to Example 1. The
results are given in Table 2.
The above evaluation results are shown in Table 2.

Examples 8 and 9 and Comparison Examples 9 and 10

15 (1) Manufacturing of resin composition _

0.1 ppm of iron (II) salt of acetyl acetone (the amount thereof is shown
in Table 2 as iron} and the amounts shown in Table 2 of thioether comp-ounds
were mixed with polycarbonate (PC), and resin compositions were
manufactured in the same manner as in Example 7 and made into pellets.

20 (2) Evaluatioh
Evaluation was conducted in the same manner as in Example 1. The

results are shown in Table 2.



N~NMOQ! ONMNOG MNNc! mMNNNGC7 NN 01 fd 7.. ctl RS 16 Septenber
2003 -33 (B)(2) Thi oether conpound 16 September 2003

Tet r aki s( et hyl ene- 3- dodecyl t hi opr opi onat e) net hane Exanple 7 and Conpari son
Exanples 7 and.8 5 (1) Manufacturing of r_ﬁtts_i n conposi tion The thi oet her
conpound of conponent (B)(2) was blended wth polycarbonate (PC) obtained
as descri bed above, m xed as shown in Table 2, and nelt-kneaded at 280C in
a uni axial extruder (L/D = 17.5) to nake pellets. 10 (2) Evaluation An
eval uation was perforned in a manner idemijcal to Exanple 1. The results
are given in Fable 2._The above eyaluation results_are shown in Table 2.

Exanpl es 8 arjd 9 and Conparison Exanpl Egmglesng 10 15 Comarignrrafales uri ng of
resi n conposijtion 7 8 9 7 8 9 10
Amaount of iron added {(ppm) 0 0.1 0.1 ¢ 0 0.1 0.1
Thioether compound (ppm) 50 120 240 0 750 0 3600
Thioether compound/firon* 100 50 100 - 1500 - 1500
(Molar ratio) .
Y1 (initial period} 1.4 1.5 1.4 1.5 1.2 2.9 1.5
Y1 (after retention) 1.6 1.8 1.8 2.1 1.4 4.3 1.7
Haze (initial period) 0.2 0.3 0.3 0.2 0.2 0.3 0.3
Haze (after hydrolysis test) 5.. 1 7.3 12.6 0.3 75.3 3.6 >90
¥ Molar ratio of thiocther compound to total amount of iron Jiron contained in PC resin and added
iron {moles)]




0.1 ppmof iron (I11) salt of acetyl acetone (the amount thereof is shown
in Table 2 as iron) and the anounts shown in Table 2 of 18/Hep&inttesr 2008pounds
were m xed with polycarbonate (PC), and resin conpositions were

manuf actured in the same manner as in Exanple 7 and nmade into pellets. 20 -
(2) Eval uation Eval uation was conducted i the sane manner as in Exanple 1.
The results are shown in Table 2. 16 Septenber 2003 -34 Table 2

Exanpl esConpar(Bﬂggrpmg@mbg%Jé}Q?%lo Anmount of iron added (ppm 00. lo.

 000. 10. 1 Thi oet her conpound (ppm 50120240075003600 Thi oet her

conpound/ i r on* 1005@lpberﬂy$wdﬁgmpb&‘&plate ratio) Yl (initial
period)l.41.51.41.51.22. retenllon 1.61.81.82.11.44.31.7 Haze
(initial period)O0.20. ‘='”-’" QERPALIZOR & gs dil\agids]l 2

test)5.17. 312(H0. BM“@&QQ foéin&ﬁh%@sl%nth' oet her corrpound to total

amount of iron’'[iron contaln din PCresin and added iron (noles)] 16
Sept enber 2003 - 35Th®) pBYspittiies phiedter difesbmpoRenhgBYB) hwds oBlRAAEES RhiK €

Exanpl es 10 and, 11 and arison Examles 11 and 12 (1) Manufacturing of

resin composi PPEFaPoRate (idghiained a5 deraibegiab begeipivedtassBpway iniEableBended

with and melt-kneaded at 280°C in a uniaxial extruder (L/D = 17.5) to make
pellets.

(2)  Evaluation _
10 Evaluation was conducted in the same manner as in Example 1. The
results are shown in Table 3.

Examples 12 and 13 and Comparison Examples 13 and 14

(1)  Manufacturing of resin composition
0.1 ppm of iron (I1I) salt of acetyl acetone (the amount thereof is shown
15 inTable 1 as iron) and the amounts shown in Table 3 of the phosphite diester
of component (B)3) were mixed with polycarbonate (PC), and resin
compositions were manufactured in the same manner as in Exan*;ple 10 and
made into pellets.
(2) Evaluation
20 ) Evaluation was conducted in the same manner as in Example 1. The

results are shown in Table 3.



pol ycar bonate (PC) obtained as descri bed above, m xed as shown in Table 3,
and nelt-kneaded at 280C in a uni axial extruder (L/D = 1%.Septdrabarele3
pellets. (2) Evaluation 10 Eval uation was conducted in the same nanner as
in Exanple 1. The results are shown Table 3. Examles 12 and 13 and
Conpari son Exanples 13 and 14 (1) Mar?gf acturing of resin conmposition 0.1
ppmof iron (Il11) salt of acetyl acetone (the anmobunt thereof is shown 15
in Table 1 as iron) and the anpunts shown in Table 3 of the phosphite

di ester of conponent (B)(3) were rrix%c{g%%th pol ycarbonate (PC), and. resin
conposi tions were manufactured in the'% manner as in Exarrpl e 10 and

made intp pelTets. (2Z) Evaluption 2 arton fe—sane
manner ag in Exanple 1. The result?%%hovm i nj E?éméa&quge)@rhﬁgenbe
2003 -36| Table 3 Exarrpl esConpall sonllexanf? es 11011121]1311121314 iAmount4 o
iron add Wh@wkw (ppmM 51010 452015001780
Phosphi t b0%00- 1800- 15bo ¢ - Patiof YI Qilni t i0al

peri od) 1f AospHiteGflesfol oL.3 Yl fafteps s2 | o
retent~ioélé615181&§ 11.44. 31.5 Haze (initial oo 780

per i od) 0] Epspiotesiiesienipo* 20. 30. 9 Ha2@0 (afZler hy@ltol ysis 1500 - 1500
‘test)2.45.19. 32,30,35908. 6500
YI (initial period) 14 13 16 14 115 13 29 13
YI (after retention) 1.6 15 1.8 1.6 {21 14 43 L5
Haze (initial period) 02 02 03 0.2 0.2 0.2 0.3 0.2

Haze (after hydrolysis test) 24 5.1 9.3 123 { 0.3 >90 8.6 >90

* Molar ratio of phosphite diester to total amount of iron {iron contained in PC resin and

addéd iron (moles)]




* Molar ratio of phosphite diester to total anmpunt of iron [iron contained
in PCresin and added iron (noles)] 16 Septenber 2003 - 38 SepldB)Het P003

Ni t rogen-contai ni ng heavy netal deactivating agent: Adekastab ZS-90
(commerci al nanme, nitrogen-containing orgajq,i_c conpound, nanufactured by
Asahi Denka K. K.). Exanple 14 and Conparative Exanple 15 (1) Manufacture
of Resin Conposition Conponent (B)(4), i. e., a nitrogen-containing heavy
net al deactivating agent, was added as shown in Table 4 to the _
pol ycar bonat e (B itrbgien-adhitainfigtheat thdthll deabliveltn s nelted and kneaded
at 280C 10 uéi ergc{aq si%alle-shaft ex??uo!er (L/D :1[77.Ea§§, t hus produci ng

pel lets. (2) Eval udidesastal o380 i (eommescielo pawet eitrogerttnataining oegexir as i n

Example 1. T ylqt i,n_Jabl e anples 15 and 16 and )
Conmparative Egg ﬁé@h'f@ an%c%ggd\ﬁ%%ﬁ“%ﬁégt%re of Resin Conmposition An
iron (lIl1)ssalt of acetyl @Exeindheld O pRfative BRamp@ME i n Table 4) was
added to the polycarbonate (PO at the rate of 0.1 ppm and a nitrogen-
cont ai ni ng hedbly mManufansaretaf Resindeprapesitiomas added i n the anount shown in
Table 4. Aresin cpnposition t.nen manufactured and pellets were 20
prepared in the sa?éﬁ-f’%’ﬁlﬁgf @ﬁﬁ’n IExGinpt e UTOgER CORtAIING: SRV, Anetak i on was

conduct ed in HegcthafRg MBAE waSaddedEXAIRI®n In TABR 4 kST LS wnoin
Table 4. 16 Se tenberg;r%g -38 pe y%éﬁ;oﬁg%
C) thus obtained, and this mixture was melted and kneaded at 280°C

10 using a single-shaft extruder (L/D = 17.5), thus producing pellets.
(2)  Evaluation
Evaluation was conducted in the same manner as in Example 1.
The results are shown in Table 4.

Examples 15 and 16 and Comparative Examples 16 and 17

15 (1)  Manufacture of Resin Composition
An iron (II) salt of acetylacetone (amount of iron shown in Table 4)
was added to the polycarbonate (PC) at the rate of 0.1 ppm, and a nitrogen-
containing heavy metal deacti‘;'rating agent was added in the amount shown
in Table 4. A resin composition was then manufactured and pellets were
20 prepared in the same manner as in Example 1.
(2)  Evaluation

Evaluation was conducted in the same manner as in Example 1. The
results are shown in Table 4.



Tabl e 4 14Exanpl e 16Conparative Exanple 1515 16 17 Amount of iron added
(ppm 00. 10. 100. 10. 1 Ni t r ogen- cont ai ni ng heavy net al 501008GEPAD 2003
deactivating agent (ppm Yl (Initial)l1.41.81.61.52.91.5 Yl (After
residence)1l.92.11.92.14.31.8 Haze (Initial30.20.30.30.20.30.4 Haze (After
hydrol ysis test)1.24.65.30.38.6>90 The resin conposition of this invention
has excellent thermal stability, 5 color stability, and resistance to
hydrol ysis, and further, nold contam nation during long-termnolding is
extrenely | ow. Consequently, it is ideal for applications demandi ng
transparency, for exanple, optical appliggtjons such as | enses, optical

di sks, etc., or building materials such as sheefts. fi ,_etc. In

addition, by|exploiting its stability, it gap,also befu
" ts(goq?é'?ﬁwé%xample

strengt hened |10 pol ycarbonate resin| fornmed by m Xi ng lers an
alloy with ofher polyners, etc. nd ihas exsrenelly h ghslndU$¢r|ah7
utl | | Zatl on .\ ﬁl He- ’IR erL \Jnrt\,er ’)an QO \I\b r\l ﬁl faa] 1 ' . pnl \Ir‘a;_b_g_n_a_t_e_resi n

conposition (Gmpm#@hngm¢ﬁﬁmmh aronahld) polyaarbonate resi n cant ai niing
hydr oxyl grOLgf in the proportion of |east 5% of totgl end groups and a

net al -i npur i { Yisggra-ceBjning feagifesttht  of | a S#eact 1%at i n#flaglent® sel edt ed 199¢ dm t he
group consisﬁuagwahg@§Q§ﬁmprous aci|[d wherein the anount is fromabout [1 to
about 100 ITD ac nnr nr-nl a n'F et a! i nrpnrl t \l cont QI nnrl | a} r\nl’Y‘hnhnhf (A\ a

t hi oet her coﬁﬁbmﬂﬂnmhereln t he anmount L#s fr@ﬁ1abom5 1 tmsabou191 008 ol es

per nole of jnetal inpurity contained in conponent (A), a phosphite dilester

wherei n t he | YI(Afterresidence) 1.9 2.1 4.3 1.8
Haze (Initial) 02 0.3 0.3 0.2 0.3 0.4
Haze (After hydrolysis test) 1.2 4.6 53 0.3 86 >50

The resin composition of this invention has excellent thermal stability,

5 color stability, and resistance to hydrblysis, and further, mold contamination

during long-term molding is extremely low. Consequently, it is ideal for

~applications demanding trahsparencj, for example, optical applications such

as lenses, 'optic;ﬂ disks, etc., or building materials such as sheets, films, etc. In
addition, by exploiting its stability, it can also be used as a strengthened |

10 poncarBonate resin formed by mixing with fillers, as an alloy with other

polymers, etc., and has extremely high industrial utilization value.



anmount is fromabout 1 to about 1,000 noles per nole of netal inpurity
contained in conponent (A) and a nitrogen-containi ng origaddtersiosnzoond
wherein the anobunt is fromabout 10 to 500 ppm per part by wei ght of
conponent (A) wherein the (A) aromatic polycarbonate resin is manufactured
by a nelt polynerization reaction of an aromatic di hydroxy conpound with a
carbonate diester and wherein (B) phogpghorous acid is present in no nore
than 2 ppm 2. A conposition according to Caiml further conprising from!]l
x 10"8 to | x 10-4 nole of an alkali netal conmpound or alkaline earth
metal conpey d froml x 10-6 to 1 x 10-1 nole of a basic conmpound per
nmol e of aromati ¢ di hydroxyl conpound. 3. A conposition according to daim
| wherein the nmetal inpurity is an iron conpound. 4. A conposition
according to C ji ml in which (B,) is phosphorous acid. 5. A conposition
according to O ai.m 4 AvRA¥EFPONRES Fesimn | compeitiony comprising | (A9nae carpmetid. 16

Sent enb o . ) wherel n t .
conpound o cupdihugreoh cRRRE b ARGEERNER Bitnt fromoPt oty BB S Bl "
pol ycar bonamdagmsi;] m(ljctmmrldﬁiimpuﬂtycandr(tﬁr)]ahn@duﬁ) ofa dado]?ilvlaﬁxhgsagdmlgafgaécbon?t e
resin containi roxyl .gro in the proportion o east 5% of tota

end groups%QWd&glgr%Po %ﬁﬂﬁ%&ﬁgﬁ?wgaﬁqﬂwﬁ) n‘ghf(fg}l the am9HBY SUEomabent Wher ei n
the amounto o EODRRRRNS:dIeA6H shof MihAB obiteiel Tl chrfhylie (R por L on

of from1l to 100 noles per nole of netal Irpurity contal I'nconstituent
(A but i sthisthersemponnd whereip thareewitris fiven &¥ut dr onattout 100 ynaleb panat e

resinis f &Gl . | .t ol ymerization reaction of gn gromatic
- di hydr oxynﬁgzlgtr%pouné(}igl\(;‘;vlgjlpﬁl¥ g Eglﬁ%%%%ﬁ'eco\émoé’g?@&)aﬂ859\??@#8%??5(%)‘” FaR Hior ous
acid is prasent is fromoabont ¢ tb BB&UIA (00 ofes pERErdlOBP MRt iIRPuRGAntlifng t 0
Caim1l wherein Br)l iﬁathi,oether .. )
mn component (A) and a nitrogen-containing organic compound wherein the amount
is from about 10 to 500 ppm per part by weight of component (A) wherein the (A)
aromatic polycarbonate resin is manufactured by a melt polymerization reaction of

an aromatic dihydroxy compound with a carbonate diester and wherein B)

phosphorous acid is present in no more than 2 ppm.

2. A. composition according to Claim 1 further comprising from 1 x 10
to 1 x 10 mole of an alkali metal compound or alkaline earth metal compound and
from 1 x 10 to 1 x 107! mole of a basic compound per mole of aromatic dihydroxyl

compound.

3. A composition according to Claim 1 wherein the metal impurity is an

iron compound.

4, A composition according to Claim 1 in which (B) is phosphorous

acid.

5. A composition according to Claim 4 wherein the meta] impurity is an

iron compound.



conpound. .9. A conposition according to Caim8 wherein the iron conpound
calculated as iron is present in an anount of 0.01 ppm 1@83€56ﬁ%g500§'he
conposition according to Claim1l wherein (B) is a phosphite

conposition according to Caim210 wherein the phosphite diester s

sel ected from anobng phosphite diesters having aromatic groups. 12. A
conposition according to Caim1Q whereid0the netal inpurity is . an iron
conpound. 16 Septenber 2003 41 13.-. A conposition according to Caim12
wherein ..the iron conpound calculated as iron is present in an anmount
0,01 hpm 14 o The comoamosiion eselif 18 (Rl SRl MIRL ) (Bhodis,

ni t rogen- con ai ni ng aqrgani c _.conmpoun . Aconposi tion accoraf to
daim 14 fRERisfed @H@%P@Iﬁeﬂtﬁ%ﬂﬂﬁwuﬂ@ﬂhﬂl ppmn conpound. 16. A conposition
according to C1a|m15 wherein the netal inpurity is an iron conpound and
is present in an anount of 0.01 ppm 17- A polycar bonate resin conposition

conprising (A 7an awormﬂyoarbomaiey@@ﬁlbwbﬁi@sftﬁﬁl E'ox\‘l? {}@t 3k NS ML OXy
groups at 5% or, greater relative t % termnar gr oups

t.h
and a met g?lyg ‘?Ef’sma‘??&ta(”ﬂ?g Ay iRy bgrenps nohe arqnomgrmm@aaﬂt 6%ofpaidind in an
anount of edd r3up at P ar §8n RBAPRBAI Fiﬂoﬁntglyantdvﬁgﬁ) s foacgl% w eﬁé{ﬁ‘) hwher eby

the conpound deactivates t he net a
conposi t | @pount of@bpmmomuma ﬂiEﬁinlNlm\Ei%Hﬂda}bn of from 1 to

100 moles per mole of metal impurity contained in constituent (A) but is not more

than 2 ppm whergin the (A) aromatic polycarbonate resin is manufactured by a melt
polymerization reaction of an aromatic dihydroxy compound with a carbonate

diester and wherein (B) phosphorous acid is present in no more than 2 ppI.

8. The composition_ according to Claim ! wherein (B) is a thioether
compound. '
2. A composition according to Claim 8 wherein the iron compound

calculated as iron is present in an amount of 0.01 ppm.

10. The composition according to Claim 1 wherein (B) is a phosphite
diester. | |

11. The composition according to Claim 10 wherein the phosphite diester

is selected from among phosphite diesters having aromatic groups.

12, A composition according to Claim 19 wherein the metal impurity is .
an iron compound. |




ABSTRACT An aromatic pol ycarbonate resin conposition having hydroxyl

groups as end groups is thermally stable and also offer
resistance to hydrolysis. The pol ycarbonate resin conpozl %f)ég%h!b%ggp%%rat es

(A) an aromatic polycarbonate resin containing hydroxyl groups in the
proportion of 5% or nore of the total end groups and a netal inpurity and
(B) a deactivating agent selected fromthe group consisting. of phosphorous
acid, a thioether compound, a phosphite. diester and a nitrogen-containing
organi ¢ conpound. The ampunt of deactivali-ng agent is based on the anount
of netal I mpurity in (A and the type of deactivating agent

13- A composition according to Claim 12 wherein the iron compound

calculated as 1ron is present in an amount 0.01 ppm.

14. ©  The composmon according to Claim 1 wherein (B) is a nitrogen-

contammg organic compound

15. A. composition according to Claim 14 wherein the metal impurity is

an iron compound.

16. A composition according to Claim 15, wherein the metal impurity is an iron

compound and is present in an amount of 0.01 ppm.

- 17 A polycarbonate resin composition corﬁprising (A) an aromatic
polycarbonate resin which contains hydroxy groups at the rate of 5% or greater -
relative to the total terminal groups and a metal impurity, and B) a nitrogon—
containing organic compound in an amount of from 10'to 500 ppm per part by
weight of component (A) whereby the compound deactivates the metal impurity and

stabilizes the composition.





