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 methods of manufacturing aromatic pol ycarbonates are
5 well 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,  interfaci th t hat _react phosgene with dihydric
phenol in a s‘é%‘ﬁ“ﬂgﬁ{)f‘gﬁﬁ‘ E@WW@?E&?‘BS obt ai ned usi ng
phosgene nethods, the 15 anmount of . residual chlori-ne in polycarbonates
derived fromnelt polynerization nethods is extrenely snmall because
nei t her phosgene ngr, .chlorine-based solvents are used. However, because
nelt methods pol iDYension relates, fq, gesiy cRMPEREREN §6 anttebibiged, atpmatic
endcappi ng i r - n v . th | ar
rati o of thﬁ%ﬁ/&ﬁg§%%t?a§m§§ gerveéér}ggﬁ [gér%’felgr’ft$ %%%yddrl{ggg?g%r[y PHerived
fromthe rawgratipsi al are present in the conposition. In contrast, in the
hosgene nmet'hod (interfgcial t hod), hydroxyl groups derived fromthe raw
Ir[:nt e?i al are pres nvggggxaﬂdﬁe s of aiiagtung eremabe PRl carbanates aret i ng

agents. 5= well known. For example, the specifications of Japanese Publication of

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, pa;;ticula.rly, interfacial.methodé, that
react phosgene with dihydric phenol ina solvent solution.

Compared to polycarbonates ogfainéd 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



Pol ycar bonates that have hydroxyl groups as end groups are stable and

of fer no problens whatsoever with respect to heat of shqgt uch
as in nmold formng, but they do have potential problens I”anSe?J‘t%rﬁtBér%ebgg
hydroxyl groups may react with, for exanple, inpuritiesin the polycarbonate
to and/or netals, etc. origi nat | ng from g78l di ng nmachi nes during nol di ng
that becone interm xed with the pol ycarbonate. The hi gher the processing
tenperature, the greater the possibility of such reactions occurring. Thus,

there is a po sibilj a

unexpect ed tSBSP Sﬁ?‘%ﬁy gﬁd‘%‘ %Parargﬁé t &{élsrgﬁe%l? {e?ﬁ% at:rfq %?QQI ?g&;neﬁg?f t he

agl ycar Ibgn?t g%djé(ﬂ ];;sl Glékired Friont efh@ntraire ahsteriglr (acesprasgnﬁ errpé:mat ures
en no or

aromatic pol ycarbonates for | ense ?a&ﬁt i C Cﬁl sks
have exceededomwonvmInhCQrktéaS@leléc@Pth%e&%h‘P“é‘ihoﬁlg §W§Eﬁ ness and
reducing residyal .strain rtic C C have
becone m%‘ﬂaF%é ?ﬂuP%éieE”a’g@a%?m %& ?ﬂéglr El$d'| sEélaéljéuﬁ ot ﬁa;srg%gg\s g{?é;g
tenperatugesa%grggfgﬁﬁﬁgﬁ{goﬁﬁm oGlentbl sks are approachl ng 350C. In
such high- tenperature

t he obl'ens that demand the grea :
attention are di E’otylcerkwmsatﬂs ﬁdhﬂwgﬁ'ﬁir@wl|%°%P%G%@Fdﬁrpgﬁﬁtaﬁe ﬁ?i’fﬂ ting

froma drop in Iecula and

thermal stabPPA@fesng Pf{D %F%Es?eev&ﬁMfg'ﬁyegggé?g\%%t&g% progﬁré 25 In
pol ycar bonat %ﬁ lﬁaﬁ{eﬁ@%ﬁhﬁ% Pyt t}@ bth@xeopeﬁ:&nal peoblersts ini klfdtythlemq)url ties
to occur in the PCresin are netal I ons. However, becaus Cﬁg}ﬂﬂrmtalllc

i on cont ent - diydeoxsil groeps mey remmxtfhéorrwﬁ@,émmr@ealﬁd 8IPe afhe

_ naterlals usedtof rlctereactor t f I nat e
them entir e®pd/ 9npstla.e E’u%l‘gleﬁtﬁ%ﬁfog} }rﬁldm mé o Lﬁa%ﬁetﬁft& kb&l?mgaéthlmon

(Kokai) Hei 31R.58Rt @ihiadixedORith 3the- ﬂ:@@Z%oﬁafeabl'ﬂl-&hhtgh‘ehahenptcaéismg| ons

and sone anount of chlorine exist in nelt-processed pol ycarbonates, and

i npr oves t he tempesttare éhe greatdr dhe ppesibijity of such reactions occurring. us,

there is a possibility that such reactions may lead to problems 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



increasing the purity of the polycarbonate. Neverthel ess, ~during secondary
processing, metals or nmetallic ions can be introduced dygigegdmbet shBEM Ng S5
from for exanple, extruder barrel walls, screws, etc. Consequently, there
are limtations to this nethod, and nethods that provide greater
stabilization are highly desirable in order to stabilize nelt-processed
pol ycarbonat es having hydroxyl groups The objective of this invention is
to provide an_aromatic carbonate 10 resin conposition having hydroxyl
groups as end2dro{Zemtatdishes thap snetilic Eonﬂ snd Fmafmkﬂégﬁr&tdﬁm?fﬁeﬂﬁfint o
excel l ent resjstance to. hydrol,ysis. The.result o iligent study o
stabilizati onrrt?it' 5?53%&’}6 cfﬁf%’lnﬁfeﬁgamgHP?’EP&’FB%’E%@W%%é‘YdF?thélﬁWr ts has
led to the ca i bibri j I [ e.dnteraction
of hydroxyl g?%ﬁ%rsslr{v%h?{ﬁ l?r%rtl??‘gj fijlr?b%ygﬁ\ﬁ/g{ll%g §ﬁg&(§§§§% \%J Ig tsﬁagoﬁ%ryon of
the metal s t.opycesssng. mpetalsl emmetillic dirscahdreaintamiucéd chirttighgloyd fémting

i nventors di scovered that, adding-,to pol ycar bonate contai ni ng’ hydr oxyl
gr oups and(’d a g\aforqugmpéﬁoed:?ru%%f Ba’:&BﬁWf‘ﬁsff%“ﬁo?‘@scefﬁeﬂﬁééﬁhdfétﬁsaragl d or1
from about 1 i HO0QeR\ge i g . f.rom about

to about 1, Oo%ﬂlrrtgﬁgigg %Ogb a pﬁosph?rtughz%h%(lﬁsgegtg gﬁ’%cr{gg{agég&%gﬁbgﬂ%afmﬁeirﬁl or a
ni t r ogen- contkighlyndesiralpdirc onderpto ustabilizd) irelft- processbe PofydaeberateleRgtihy at i ng
agent in an amunt of fromabout 10 to about 500 ppm per part by weight of
the aromati calﬂ’dﬁy Ef%SHBfe causes the- aromatic pol ycarbonate having such

hydr oxyl- groups t Orttéeé\;@H&ive%P 8RL RRHON élt @bgﬁv@éj aﬁré:rio}lf?a(gicaéarggliuq%? i on

invention. 25 This in i i

ntion provides a polycarbonate resin conpos
conprising (jinaenapasitidri bayiog yhydeawyh gratps aeeid of eariahal Houpy iy |
groups in the rooﬂrti n of *\east % of total end groups and a netal
i mpurity and % BJSTHif Ya?FPﬁ%%?ﬂ% ARFESNTTHEPRY WJBitroysisect ed from the group
consi sting of  phoyRhesarst afiednihighsion thdifaBIRHIN bERfaRRRRGHLidng © about
100 nol es per 16 Septenber 2003

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 fhe group consisting of

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



-4 nole of nmetal inpurity contained in conponent (A), a thioether conpound
wherein the anpunt is fromabout 1 to about 1,000 noles {gesegi@hierafoonet al
impurity contained in conponent (A), a phosphite diester wherein the

anount is from about 1 to about 1,000 noles per nole of netal inmpurity 5
contai ned in conponent (A) or a nitrogen-4gontaining organic conpound which
is a heavy netal deactivating agent in an anount of from about 10 to about
500 ppm per partrogy WeLght of the aromatic pol ycarbonate. One enbodi nent of
this inventi &P #fas PRy et st ia qomapanent ¢Apas thipeher hamgoued zed in

. that it in [ j C ate resin containing
hydr oxyl groﬁ‘g{s&ﬁ%ﬁ%?“ﬁﬁ“ﬁ?fﬁéﬁ%hf%é‘gg L%%%?@B’toi?s @‘Ffdmﬁﬁbﬁ Tedild (B)
phosphor ous  anpdritangntdisedTRUNmMpbné®) (APhOSiBpRALE &ebid: CRREAINEHCL her i n
is in the proportion of froml to 100 noles per nole of nmetal 1 npurity

cont ai ned i n2EGHEE ii§ (R . abayt A wealont badbaiolempenindlhios matadhitripuritpr ovi des

a pol ycarpon . esin co i,tion_containing(A). an aromatic
Do Btz [ 0 e i o Gr 2 88?{38%?%5}&Oﬁﬁ%pgo%PPHnﬁiespect

pol ycar bonat € resi'n contarni ng

to the total whith BrOHasyametl @)ea@ivaiih'gg%tehﬁm £:9 BREIMAE of i&bﬂ%@%ﬁ%{?% amount

of (B) the thioether conpound contained thereinis 1 to 1, es per
nol e of met akbquhBOP PPreBerqrmt Y weihtiohthemrponéinpolyarb@@td t hird enbodi ment
of this inventio ovides a pol.ygarbonate resin, co sition containing
(A) an aromatic ;kgﬁéceanrl oodrs%ﬁeél?ro st & Hi Hﬁ)védﬁso?ng‘ﬂﬁF%"bBFaﬁyEﬁsﬂkyl

groups Wi th ¢rapesitioh O chil@cteplzali §AJ tHAOURS iddfipbiRles? (ADNOSPNL jester,
in which the arrgﬁt of (B) the phosphite di esterf) co?rpo@ﬁdoﬁgoh%cg?%%g
therein {% |Pelgcarbgpatersiinsonppiningdiydrofyligeoeps inthapropesionarftiedsnée i n - 25

corponent (A ol B BSOS Sl brsa 80 BOUIER o 0
resin cont aigphdi@hdPOr@r acid contained therein is in the proportion of from 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



nmore of hydr

oxyl groups with respect to the total end groups and (B)

a

ni trogen- containi ng conpound in which the anount of (5)16t§1§ptember2003

ni t rogen-containi ng conpound 16 Septenber 2003 -5 contained therein is a
tai ning organi c conpound which is a heavy netal deactivating
amount of from about 10 to ahgut 500 pprn per part by weight
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25

iron in the aromatic polycarbonate resin.

In this invention, the aromatic polycarbonate resin containing

- 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
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
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

imting



25 neasured in ethylene chloride at 20' C using a Ubbel ohde vi sconeter. The
met hod of manufacturing pol ycarbonates described is publbsepkimdredge per
se. Specifically, they can be manufactured by bringing about an ester
exchange reaction of a carbonate diester with an aromatic di hydroxy
conpound (for exanple, dihydric phenol) ig.the nelt. O, they can be 16
Sept enber 2003 -6 manufactured by nethods (particularly, interfacial

nmet hods) that react phosgene with an aromatic di hydroxy conpound (for
exanpl e, di hymiahufacpiredioby inethedsi (particsletiyt iinterfablal yaetHodsptikaf absdtcat i on
nmet hods are described ,in the sgeci fications of Japanese Publication of
Unexani ned PaRRASBERE AAHR a0 AT ¥R ?k&ﬂ&ifﬁomicozlmﬁz(f?r Fxpapda edibydticcat i on

of Unexam ne i i QN i j3 2= t ent .No.-
4,001, 184, ufjpsh&%ggﬁ te"’lnlfé‘BHNg _SS%Hé’g‘gf’é%%@ﬁ?‘%&ﬁ%%%aﬁﬁ%g‘é@?ﬁ%f 5%‘-?“ 8 U s
Pat ent No. 4,in74h&98pecifidation®| bf njaphnebei Pubdisatidrbest i Unelethsinkd bghat There
are no particylar limtatiqns on_the aromatic hydroxyl to conpound and a
variety of V\E‘FPS]W&?/H é‘%‘ﬁ&fdbﬁé‘%‘ Reldrfrg: pJrBarase cl'ubl }F/‘@%ypf JPerxesnined be
used. Such c : €, rrLiay e § lch the
above-nenti one ogﬁg}lggol?rg)fggg lE&b},{éﬁi %gg%dg%ﬂgjrai?' g?‘! e&é@ﬁ%?ﬁ%ﬁ%@r 5]

sel ect ed fr orffaserdiido.al, 288|566 ,£U.S. PateneXemp 88,597 el Uise PatehoNone, 47l9g9r i ne,

i odi ne and an al kﬁ! gr aup @&,ng froml to 8 carbons atons, and, when Ra or
Rb are plural in glt me iscleperibeghin dgtaihbelow. 2 1o 4 and/or m= 2 to 4,
it is 20 acceptab r..ei ther ﬂﬁﬂg . i depti . di rent; n
and m being an i E’?lggé;rar%ehl%vegn Clg%ﬁ:l , trggg%ec(%r?vlg'ltey%géﬁgﬁ% b&%ﬁoéc?'gel ected
from anong a comipegine laadda aarietyk yi ewmell gerapn hevthpuridso Makirlg0 pheaakidon

atons, an :
hydroxyl groups can be used. Such compounds, for example, have the

®RY, R

In the above-mentioned formula, Ra and Rb, independent of each other, are

general formula

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:



al kyl i dene group having from2 to 8 carbon atons, a cycl oal kyl ene group
having from5 to 15 carbons, a cycl oal kyli dene haV|ng f HeBeptdribek 2008 bon
25 atons, and an _S-, -SO, -S02-, -CO -, -0- bond, and a bond represented
by the following fornula: 16 Septenber 2003 -7 H3 CH3 CH3 Preferred
aromati ¢ di hydroxy conpounds i ncl ude di hydroxy aryl al kanes 5 such as

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

1, 2- bi s- (4- hydroxyphenyl ) - et hane, bis-(4-hydroxyphenyl)-di phenyl - net hane,
10 bi s-(4-hydroxyphenyl)-di phenyl - et hane,

2, 2- bi s- (4- hydr oxyphenyl ) - propane, ~;2, 2- bIS =hydr oxyphenyl ) - but ane,
1,1-bis-(4¥hydroxypheny1)-cyclohex%ﬁ 5. di met hyl - 4- hydr oxyphenyl )
-nmet hane, 15 1,1 -bis-(3,5-dinethyC'4 5 ‘-nyl) - et hane,

1, 2- bi s- (3, 5- di net hyl - 4- hydr oxyphe i
2, 2-bi s- (3, 5-di net hyl - 4- hydr oxyphe %?) propa b

2, 2-bi s-(3,5-di net hyl - 4- hydr oxyphenyl ) - but ane,

bi s- (3, 5-di net hyl - 4- hydroxyphenyl) phenyl - net hane,

bi s- (3, 5- di nBréigired -arpmatiz ydihgdydxy- dompenyds nmlhdﬂeilhydroxy arylalkanes
bi s- (3, 5- 9ICh|?{O 4- hydr oxyphenyl ) - net hane,

bis-(4-hydroxyphenyl)-methane,
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,



2, 2-bi s- (.3, 5-di chl or o- 4- hydr oxyphenyl ) - net hane,

bi s- (3, 5-di brono- 4- hydr oxvphenyl ) - net hane, 16 September 2003

2, 2-bi s- (3, 5-di brono-4- hydroxyphenyl ) - propane, etc,; 25 dihydroxy
aryl sul fones such as bis-(4-hydroxyphenyl)-sul fone,

bi s- (3, 5- di et hyl - 4- hydr oxyphenyl ) - sul f on®, 16 Septenber 2003 -8

bi s- (3, 5-di br onp- 4- hydr oxyphenyl ) -sul fone, etc.; dihydroxy arylethers such

as bis-(4-hydroxyphenaw ): [ i S- 5-di net hyl - 4- hydr oxyphenyl ) - et her,
5 bis-(3,5-dibr orrg’%@#y%@’gé@%h‘*e%%"-’%{’ﬁ%}ﬂ)'%‘{TE".“F' Wehydroxy aryl sul fides

such as bi sdilydvssty axylpfiReydychsd! f i de,
bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - sul fi de,
bi s- (3, 5- di br omp- Bisnidchyskonrihapyl)-ether i de, etc.; 10 di hydroxy aryl ket ones

such as 4, 4'-di hydr en henone: o | f oxones such as
- bi s- (4- hydr oxypheﬁ%l'()g'z-%uweégglﬁ%.ﬂyng%Rbe?ﬂggé‘,er’
2, 2-bi s- (4- hydr oxp ejsy(ﬂibr@ﬁggaﬁwﬁg )yethglg%_;as 15 bi sphenol A or
BPA) is nore preferable. In addition to the above-nentioned substances,

conpounds r egitslmgargsulfideesucdiasowi ng general formula (OH2 20 here, Rf
53 Dy ocartbon g.u e rdg, 10, sor o atore or | e hal ogeni e
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,



resorcin as well as substituted resorcins such as 3-nethyl-resorcinol,
3-ethyl-resorcinol, 25 3-propyl-resorcinol, 3-butyl-resergdpféthber 2003
3-t-butyl-resorcinol, 16 Septenber 2003 -9 3- phenyl - resor ci nol ,

3-cunyl -resorcinol, 2,3,4,6-tetrafl uoro-resorcinol,
2,3,4,6-tetrabronD-resorcinoI, etc.; 5 c@techol; hydroquinone as well as
substituted hydroqui nones such as 3-nethyl -hydroqui none,

3- et hyl - hydr oqui ngne, . 3s - hydr oqui none, ~to 3-butyl - hydr oqui none,
3-t-buty|-hydroqugﬁgﬁgykg gﬁﬁ - hydr oqui none,  3- cunyl - hydr oqui none,
2,3,5,6-tetramet hyl Lesdtcione, 15 2,3,5,6-tetra-t-butyl-hydroqui none,
2,3,5, 6-tetrafl uoro- hydr oqui none, 2, 3,5, 6-tet rabrom) hydr oqui none, etc.;
as wel | 234, 6-tetraﬂuoro-resorc1nol

.. 2,2,2",2 -te ro-3,3,3,3 tranethyl 1,1 -spirobis-(1Hindene)-
7,7 -diol, otc &égj%geémamweﬁ% el a H3

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-tetrabromo-hydroquinone, etc.;
as well as...2,2,2' 2-tetrahydro-3,3,3',3'-tetramethyl-1,1'-spirobis-(1H-indene)-
7,7'-di01, etc., represented by the formula

2 o

el

and a substituted indane bisphenol compound as taught in US Patent

HO

20 CH; CH;

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



CH3 , HO OH 20 CH3 ' CH3 and a substituted indane bi sphenol conpound as
taught in US Patent Nunber 5,703,197, expressly incorpasapteimssreonsby
reference, at colum 6, lines 10 to 24, the .nost preferred species of

whi ch i s 5-hydroxy-3-(4- hydroxyphenyl)-1,1,3-trinethylindane which gives a
structure as set forth in 25 the fornul allel ow 16 Septenber 2003 -10 when
i ncorporated into the polycarbonate copol yner. can be used as the aromatic
di hydroxy conpound. It is acceptable to use these aromatic hydroxy
conpounds alone, or it 5 is acceptable tqg e t or nore conpounds in
conbi nati on. There are no par ‘ * pbns ongtThe carbonate diester,
and di phenyl - carbonate, di i s- (cht or ophenyl ) carbonate,
m cresyl carbonate, dinapthyl br s- (di phenyl ) carbonate, diethyl
carbonate, dinethyl carbonate, A car bonat e, dicycl ohexyl carbonate,
etc., can be 10 cited as exanples, but/1T is not restricted.to these. It is
preferable to use diphenyl carbonate. It is also acceptable to use these
carbonat e est®hsn §hédipbraAb®NRtoOthd PolyeHBBhARL tdPddyBbr. MR BE BB Gs the
addition to these, it is also acceptable that it contain a dicarboxylic 15
acid or a di carbwtigldibydrongcomgoanidd conponent s.

It is acceptable to use these aromatic hydroxy compounds 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,



Aromati c dicarboxylic acid compounds such as terephthalic acid,

i sophthalic acid, diphenyl terephthalate, 20 di phenyl i6cebtdnfeatopsetc.;
al i phatic dicarboxylic acid conpounds such as succinic acid, glutaric.
acid, adipic acid, 25 pinelic acid, 16 Septenber 2003 -11 suberic acid,
azel aic acid, sebacic acid, - decanedi oigiacid, 5 dodecanedi oic acid,

di phenyl -sebacate, di phenyl decanedi oate, di phenyl dodecanedi oate, etc.;
and alicyclic dicarboxylic acid conmpounds such as 10

cycl opr opane- di cagWesridacid,aci d, 1, 2- cycl obut ane di carboxylic acid,

1, 3-cycl obut ane dicarboxylic acid, 1,2-cyclopentane dicarboxylic acid,
1, 3-cycl opent ane BFC&FBESRY1ic acid, 15 1,2-cycl ohexene dicarboxylic acid,
1, 3-cycl ohexene digakResd, i c acid,

decanedioic acid, .
5 dodecanedioic acid,
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.



1, 4-cycl ohexene di carboxylic acid, diphenyl cycl opropanedi carboxyl at e,
Bi phenyl 1, 2-cycl obut anedi car boxyl ate, 20 di phenyl 16 September 2003

1, 3-cycl obut anedi car boxyl at e, di phenyl 1, 2-cycl opent anedi carboxyl at e,

di phenyl. 1, 3-cycl opent anedi car boxyl ate, di phenyl ' :

1, 2-cycl ohexenedi car boxyl ate, di phenyl X}53-cycl ohexenedi carboxyl ate, 25
di phenyl 1, 4-cycl ohexenedi carboxyl ate, etc., can be cited as exanpl es of
di carboxylic acids or dicarboxylic esters. It is also acceptable to use

these di carboxyl i dt & priferabledthaathoxytiount of sdiearboylid8did adroaRaMoxk e
conbi nations of two or nore, ﬁg)Septenber 2003 -12 It is preferable that
the anount ofeSHE ContRIRed iip thejaboye-rpntiongdxsarbenate sliegter batlagsntni $0 t he

above-nmenti o j h 0] | er.cent, and even
nor e preferagﬁgeﬁﬁggggﬁ&@éQF§§@§% a%k%%ﬁﬁg%%%ggﬁ'%ﬂggngﬂ OlfRAtEREt uri ng an
aromat i c- pol ycar bthsre manyfattyfingCan oiteatid pelyRaboaateavi pelydindtRasl three

functional groups in the nolecule can be used together wth-an aromatic
di hydroxyP c&RpResadaharing @hdeast sheee fymetiona! groupsjin the eheleableecanilz t hese

pol yfuncti on . A hengl i c . hydraxyl group or
a car boxyl . ?%Q%Q@Q?%% §¥?ﬁg§h%§§ﬁ§§9q%%£ éFR?ﬁgﬁﬁﬁﬁgg ﬁW%ﬁ%f?@x%Vﬁgoxyl
groups are muiiestext BfieprefdrablOthds tisse glol Hfaneiatd kempotiniH8s @ dnpAlLd
conmpounds, , 1, 1-tris-(4-hydroxyphenyl) - et hane )

2,2, 2" tr] s}‘GHmﬁyﬁlPé‘ﬁ’j}%‘FFehWXM EratihPD BydaBgiybnie, particular, compounds

A e i SR RS gt el e

. 10 As specific examples of these preferred compounds,
1,1,1-tris-(4-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.



5 flouroglycine, 4,6-nethyl-2, 4,6-tri-(4-hydroxyphenyl)-heptane-2,
1,3,5-tri-(4-hydroxyphenyl)-benzene, ﬂSSaﬁﬁmber2003 4 20
2,2-bis-(4,4' (4,4 -hydroxyphenyl)cycl ohexyl)-propane, trimellitic afld

1, 3, 5-benzene-di carboxylic acid, pyronellitic acid, etc., can be c: e
Fhrther, it is even nore preferable that 134, 1-tris-(4-hydroxyphenyl)- e
. ethane, a,a',a"-tris-(4-hydroxyphenyl)-1,3,5-tri-isopropyl benzene, gtc.,d
25 used. It is pref erabl e that the amount of pol yfunctional conpound use

be less than 0.03 sl eamopat bl éerufinalr ohpdrory nguﬁ%gégﬁally g#g?%?gg[g
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groups (I} and non-phenolic terminal groups (II) in the polycarbonate so
10 formed will increase.
When using the melt method of manufacturing polycarbonates, 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



nmol ar ratio of bisphenol A (an aromatic di hydroxy conpound) is -generally
| arge, and the anount of phenolic end groups in the arongt3dptaabaCipBonat e
so obtained will be at | east 5% of the total end groups. |5 In addition,
when manuf acturing pol ycarbonates using the nelt nmethod in such a manner,
an al kali nmetal conpound or alkaline eartfy metal conpound and a basic
conpound are nornmally used as a catalyst. Specifically, organic salts,

i norgani c salts, oxides, hydroxides, hydrides or alcholates of alkali
metal conpourtdsphenohldk alipotesshamt daltseddithiaampow) dee SRliurOsde & pirgods bei ng
preferable as the alkali metal conpound or al kaline earth netal conpound.
Speci fi cal | y,P%ﬁfW% lishipgesaltsttas canibs eiteskasalledi metal spmpoungisir oxi de,

sodi um hydr ogenca p i u .@gencar bonat hithium, .
hydr ogencar bonat el,spg‘g'g%%%’cgél onat g}’ H%ég{lg%si%&%u r%gﬁré{xéc%[e’l PHETRSS
carbonat e, sdgidioxidest atantiupnt agdianilgClakiem |HyldibgeRARIALE,  bageinym
stearate, potassium stearate, |ithium stearate, sodium bronohydri de,
lithium Bro PESTYarbogRteny | hrpaanesEn um hydaegancathersts e,  sbroasizinum

benzoate, - | iy hi e, ~dLsadi [,OGEN spat.e i pot assi.um

hydr ogenphos gﬁ?'f %lé@r@?{%?l ﬁ%eﬁ mC%}S‘/lg‘%g g%%ﬁ%%ﬁ’a?%&{}ﬁe Cg%bé’lTﬁ ' s §138T6FS

Sept enber 20@8rbobdted sEphiinel catborttity dahsGinlite s, Wariudh labdthiel Mapklitm t he
sodi um sal ts of %Qenol S, potassiumsalts, lithiumsalts, etc., can be
cited as al k&FFaRetHIONEER AGREL, Sidens stearaty, beuivey aterrater oygnesiubar i um
et 3RS BeeRUde Sl S r R R U, e

hydr ogenaar beoaipeunds.r ont i um hydr ogencar bonate, cal ci um carbonate, barium
carbonat e, magnesjum _carbonate, strontium carbonate, cal cium acetate,

bari um acet at e, ﬁé&kwe?éépﬁi@“néiﬁmn@ieﬁdw earth metalcéampeuads at e,
bari um st ear gl &uioBBINANHEMan 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



stearate, strontiumstearate, etc., can be cited as al kaline earth netal

10 conpounds. The al kali netal conpounds or the al kal i nes&rptchErLab3
conpounds nentioned above can al so be used in conbinations of two or nore.
In addition, alkali metal conpounds and al kaline earth nmetal conpounds can
‘be used in conbination. 15 For al kali meta]. conpounds or the al kaline earth
nmetal conmpounds such as these, it is preferable to use from1 x 10-8 to 1
x 10-4 nole per nole of the above-nentioned aronmatic di hydroxyl conpound,

nmor e pr ef er abdmnfonium Jhy)drdﬁd@ t(EmBIOH)],O-t&mmIbatylarmlrum&nﬁﬁﬁemy@kwde
preferable t 20 As catalysts, if

1 8 10-7 |
al kali et al O@?ﬁﬁ‘ﬁ@&hﬁ?’%ﬁé‘ﬂf ¥ X‘E&Wﬁr%flg(@ (3nantiOH) e used in

t he amount of fro 10- 1 -4 m)l m)le of ar

di hydroxyl corrpoun!cei a%%lyr?e%glég%\n t)éu i gh ?pol %ﬁ@?ath%ﬁ%e’ ac‘ir’ie\&?nq?“t‘:‘ben be
manuf act ur ed. dihetiglbiehdydamirenaiphagpeinadacar e used together with the
al kali nmetal 25 conpounds or the al kal i ne _earth netal compounds. It is

desirabl e 5t hat t h&8eondssg ﬁmmmgteé&hy leVNH finrthe ferpwle; Rrisaayaryl

deconpositio hi,.gh S f | l,omi n n can be
specificall y%?{lg’dé;tg'f %f%m , a hgrﬁﬁautrﬁl ) 6)%1‘: e c%%&é’ﬁ% %8“9 have al kyl ,
aryl, aralkyl, et@rima§’ Qififies ueépra@nt@tr RN, HAOfHeU Pofdla0XRAqs

(I\/E4NC]—|) tetraethyl 1 Septerrber 2003 - 15 amoni um hydr oxi de (Et4NC]—|)
tetra butyl &xREAYBARAIUMGX G@ﬂb(aé@fhm)b, tri met hyl benzyl anmoni um

i ort e (10 ORI Rt A A AR B LR e e
am nes repr esent egaliy dﬂftN’idchnaat henrheriay lt@:rarl?ethyl afrAbdum 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.



group, etc., of an alkyl, phenol, tolyl, etc., such as nethyl, ethyl,

etc.), primary amnes represented by RNH2 (in the fornuligSeptdnsber®p08nynous
to that described above), im dazoles such as 2-nethylim dazol e,

2- phenyl i m dazole, etc., to basic salts such as anmonia, tetranethyl

ammoni um bor ohydri de (Me4NBH4), tet rabut_Eé_ ammoni um bor ohydri de (Bu4NBH4),
tetrabutyl ammoni um tetraphenyl borate (Bud4NB(Ph)4), tetranethyl amonium
tetraphenyl borate (Me4NB(Ph)4), etc., and, phosphoni um conpounds such as
tetranet hyl phosphidfiennusifg dayalystsi deh aetthest dyscriveasphor winthy dneni de,

t etraphenyl phosphoni um hydroxide, etc. Anong these, it is preferable to
use tetraal kyPolEmeEIRAtAR oki i§és Prederpbleriadieutialize ot vaaken thereagtiohy |

anmoni um hydr gxi . . §.0r I ' se.that.contain f metallic
Tmpurities 2SR P IRRMRRIGe o BoRR SO R R B R e e, 1
is  preferablaid,o piobudresuifdnia d4d6 et®, bukod- cidDleetetOrsueBChs Rkl
aromati ¢ di hydroxyl ,conpound, and nore preferable to use from1l x"10-5 to
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with high polynerization activity. 16 Septenber 2003 -16 Wen using
catal ysts sudienyl prpliengadfonatse gicalsen be ihed anicheacidic pisyanses.zat i on
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10 method is essentially not carried out, it is preferable to process the polymer at
reduced pressure after neutralizing the catalyst.

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



acid, p-toluenesul fonic acid, etc., sulfonic acid esters such as nethyl 5

. benzenesul fonate, ethyl benzenesulfonate, butyl benzenesyldpaaiser 2665Y!
benzenesul fonat e, phenyl benzenesul fonate, nethyl p-toluenesulfonate, ethyl
p-tol uenesul fonate, butyl p-toluenesul fonate, octyl p-toluenesulfonate,
phenyl p-tol uenesul fonate, etc., can be uged as such acidic substances. In
the nelt nethod, as the purification involved in the phosgene 10 nethod is
essentially not carried out, it is preferable to process the polyner at
reduced presstxtaiders and rpalietisation nan tate batatyied outhehie atotng @e@aded cul ar

limtations qn the processing equi nt when doing such reduced pressure
pr ocessi ng, @stﬁl?eg)gocﬁ%gggﬁ%g%&%to use reactors equipped with a
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m nut es, and en #sin a reactor, it is preferable to process for about 5
mnutes to 3pﬁ>®(ﬁa§_or}aﬁ ‘addition, 25 it is preferable to carry out

reduced- pressure pi Q88RRINNEhethods SEBPEIAMGS: RhictARgHLA 1) 320G, |

addi tion, when reduced-pressure processing Is carrie ruder,
it is acdeépt ablaomatigsihpdtoxyreoanpaentdeithng axitehawxprevdeor s deskitpd al 16
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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



pressure processing. in an extruder. Wen reduced-pressure processing is
done in an extruder, the reduced-pressure processing i 96dRpemteraopsessure
of about 1 to 750 mmHg, 5 and preferably under conditions of about 5 to
700 mm Hg. Carrying out the processing as descri bed above will reduce or
conpletely elimnate raw material nononmerggrenaining in the polycarbonate.
In addition, nethods other than those which manufacture by reacting . 10-
an aromati c di hydroxy conpound with a carbonate precursor as described
above exi st itesihiak reowrdnizo 01608 parvs rhy hyedglobd per gI0OUpartarty, reaghedst o
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wat er can be ,cited as exanpl es of conpounds havi ng such hydroxyl groups.
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hal ogeni des, for examle, chlqrides. It is well known that chlorine renmains
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as Sb which display 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



16 Septenber 2003 -18 residual anount is 0.005 parts by weight per 100
parts by weight of polycarbonate.. Such a |arge quanti tig S¥ptsthbed 2008
readily reacts with netals to formchlorides, and not only pronotes
thermal deconposition, -but also worsens resistance to hydrolysis. In such
pol ycar bonat es manufactured using 5 the Qﬂgsgene nmet hod, the deactivating
agent fornul ation should be optimzed by qiving careful consideration to
the amount of inpurities present. On the other hand, in aromatic

pol ycar bonat ege@iRhahg apentwHhRXtHe liffito SR ToFRME AR iﬁél’twﬁesgé?ést thdet hods,
there is the possibility of pronoting discoloration by als or netallic
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marked drop in resistance to hydrolysis. It is especially desirable that this
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 egctruder (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



conpounds cal culated as iron at any |evel can be detrinental to neeting
critical quality standards of exacting applications, butis@eptaitee 200316
Sept enber- 2003 -19 deactivating agent within the limts set forth herein
surprisingly negates the nelt polycarbonate quality issues caused by the
presence of iron conpounds. The aromatic %%charbonate resin conposition of
one of - the enbodinents of this invention is characterized in that it

contains 5 PRISPARIOUS nisikdal BRALRBING fadlls BF AL SoPDl egﬁ%@-%}“%{egadresm

as described above. It is desirable tha e proportidh o s acid
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be at |east | l e .mr)]ie Eleferable thfﬁt6 it be at |east 3 noles,” and even
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pol ycarbonat e resin conpositjon of a second enbodinent”of the present

invention is E[Ha‘?f&&"f efamRRIsY g opddadhifrpmaant priedére (togethsoumitht egerher
with the afor Qm%n\%ﬂﬂ@rtﬁg%%ﬁﬁarbonate resin is in a molten state and it is then

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




25 pol ycarbonate résin. Thioether conpounds elimnate the effect of netal
impurities and exert an effect on thernal stability at hedieptanimernabar es,
and particularly on color tone stability. Exanples of thioether conpounds
i nclude tetrakis (nethyl ene-3-dodecylthi o%opi onat e) net hane and ditridecyl -
t hi o- propi onate. The thi oether conpound sidll d be contained in an anount 1
6 Septenber 2003 -20 of 1 nole or nore, and preferably 50 noles or nore,

per nole of the: s ol P L aj LN i h ' lLycar bonat e
Pacin (and pr oF Sy nadBRsbL 58y RRETPRSHHE AR dla e follfTol oo or
mor e bei ng pagtrowpd aelnyoreprefeereded, and it shoul d be contained in an anmount

of 1,000 nol es or Ig_gss and 5 preferably 800 noles or |less, with an anount
of 500 ol es or | ed8ephopphite,diestes shaldybecartained dn apramoggteaft bmolgrount | s

added, favora t b | c b ' i —.and. hydr.al ysi s
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respect tostheoatairil iic thepatomatid polycarbonatenrdsin pad tprefdrably perPimefeebf ed,

and accordingly, control of the 10 purity of the polycarbonate itself is
i nportant. My sfith amameant phi§0 melas draaets being parzralaty prrferetitandst hod,
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fromthe standpoint of the thernmal 15 stability of this final product and
favorabl e col prefewrd. Hia gieatesamaury is adrdad; évnsable thermal stability cpohgtdzer bonat e

resin co sition of t R r nbodi ment = of th esent_invention js
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elimnate the effect of netal inpurities and exert an effect on thernal
stability at Breficulashpeprefarres anddagrardingli, acontreln of other puwsite of athiel ity .

An 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.



. exanpl e of such phosphite diesters is the conmpound having the formla
below. Rd O-P(ORe)OH 25 In the fornula, Rd and Re are indepergan: 280ky! ,
aryl, or alkylaryl groups. Preferred exanples include diphenyl

- hydr ogenphosphite, b|s(nonylphenylphenyl) ydr ogenphosphite, bis(2,4-di-t-
but yl phenyl ) hydr ogenphosphi te, dicresyl f ogenphosphite, and bis(p-t

but yl phenyl ) hydr ogenphosphi te. These substances may be used individually 16
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1,000 nol es or and preferably 800 noles or 'less, an anount of
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added, favorabl e ther abjlit not 0 maj ntai ned, and hydrolysis
resi stance wi PIOREF 1 ddé\f %ﬁ’é’éﬁ Eﬁ’ﬁmﬁ’ (jaz avorplly anaipgyinesh ohgypeneni t h
respect to thﬁu@?@ﬁ%&b P aby P!?f red, and
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i mport ant . Mopelyeatbonate 1tshkfls‘mlajrtamnmlaotess nxmgrlr&dlﬁ@ﬁh acindlhens@htofet hod,
it is extrenely effective if this osphite diester is added is froman

extruder toge eRICORtERIAG headrine %aWﬁ%gﬁﬁ@‘tﬁwme@ﬁéb%%@%d@f is in
3, o7 7 25 il Sed RSP 0rd A ARSI Rl BT Sl o
col or tone oftateia thehh&ltsiagdﬂtﬁfrmﬁmfe&ure of the melt process, after which the final

product is obtained by pelletization, is extremely effective from the standpoint

of thermal stability of the final product and favorable hue of the pellets

themselves.

15 ' In addition to the components described above, the resin composition
of this invention can be further blended with thermal stabilizers, 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,



The aromatic pol ycarbonate resin conposition of a fourth enbodi nent 20 of
the present invention is characterized by the fact that 168chtaragr@908i on
contains a nitrogen-containing heavy netal deactivating agent together with
t he above nentioned aromatic pol ycarbonate,resin. This nitrogen-containing
heavy nmetal deactivating agent elinminatesthe effects of netal inpurities,
and thus has an effect on the thermal stability at high tenperatures, and
especially 25 on t hébwiyhphdsphiteof the hue of the resin. Such

ni trogen-contai ni ng, heavy netal deactivating agents are

ni t r ogen- cont ai ni ng'l%tldé?fhoépb‘é?rpounds which are commercially marketed as
heavy netal deacti yatisn ent.s. ;. For, .exanpl e, such conpounds are marketed
under the com‘rerci%aé @a&n@ 8’fy1 9%?}‘6\ d ZS-90 by Asahi Denka K K. 16

Sept ember 2003 Thetrahewep igned nitrogen-containing heavy netal
deactivating agent is added at the rate of 10 ppmor greater, preferably
30 ppm or §reat er, tridesyl phasphiter e preferably 50 ppmor greater, but 500 ppm

or | ess, preferably. pm or.less, and even nore preferably 200 ppm or
less, relative to %{"f%?a%%ﬁ\@ip PBESt he above mentioned (A) aromatic

pol ycar bonat e resit@istejaj-ylep]-{ogﬁgﬁé! anount is added, the thermal stability
can be favorably maintained;, however, the resistance to hydrolysis drops
conspi cuousl y. CorfrisdP-cbloro¢tbyl) phiosyhitd, t he pol ycarbonate itself is

i nportant. A process | d}/xg%ch such.a,smgl| anmount of a nitrogen-containing
heavy net al deacti@‘ﬁf(?’ﬁ' ISYBHRPIPRY &&Qgﬁ?‘%ﬁﬁcﬁhe extruder 10 (together. with
ot her addid i Vigfyclvil hoSHPRL ¥ea  honate resin is in a nolten state in the
- final stage of %r]anufldgggu?% of the nmelt process, after which the final

product is obtai ndticpsiohedyl phosptitepate.;i s extrenely effective fromthe

st andpoi nt  of. tgﬂ&)rrral .%t abil]ity of the final product and favorabl e hue of
the pellets TROARATRRIESSCRASqdition to the conponents described above,
t he resin conposi t&igﬂenﬂ?mgf,ﬁitg,nventi on can be further blended with '

thermal stabilizers, aci
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.



scavengers, weathering stabilizers, nold rel ease agents, pi gnents, dyes,
strengtheners, bulking agents, flame retardants, |ubricagtSeptdrhiagtoiooszers,
anti- static agents, etc. 20 Thermal stabilizers are used to further
thermally stabilize the aromatic pol ycarbgpate. Phosphorous esters and/ or
phenol i ¢ anti oxi dants can be used. Cbnpd'ﬁﬂs represented by, for exanple,
the formula P(ORc)3 wherein Rc represents an alicyclic carboxylic group,

al i phatic carboxyl aen, tHIEQUP iPbred&r@BR ioCu&as | oh e of whi ch
may be identical or Ocﬁg?f er ent,I glf;m be ciot ed asme%dg Ie?ﬁg%uﬁh%g%ﬁpWous
esters. Speci pudisnlay, trisr(RA+-diyt-byiytpenit) gdosphitas I tr ihrret E_yl phosphi te, I
triethyl phosphite, 16.Septenber 2003 -23 tributyl phosphite, triocty
phosphite, tris- (épgtwpﬁ@&WTpBﬂﬁ BrRFpally PF‘?‘#:%?‘I‘ 2pHexigAnt i thisfield decy|

hosphite, tgd aslec I i rd Lf e
Itori s-p( 2-chl or%der?%sll ) bﬁ%g%ﬁetﬁ%&] Eltﬁtri?rs%i(ﬁzk,é%-sg(?%i?ggﬁ#%%ﬁncﬁﬁgéphi te, etc.;

0 tricycloal kyl phoophidegd-SsideliydrexyBhs'alititutgphenyiposphtideatect c. ;  triaryl
phosphites such asm%trhiaggenyl tgt?eﬂgg?ringt%ylene-?;—(fﬁ'-di-t—butyl—4—hydroxyphenyl)-
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.



tricresyl phosphite, 15 tris-(ethyl phenyl) phosphite,
tris-(2,4-di-t-butyl phenyl) phosphite, tris-(nonyl phenyb)ScpbasidtiZznes
tris-(hydroxyphenyl) phosphite, etc.; and aryl al kyl phosphates such as 20
phenyl di desyl phosphite, diphenyl desyl phosphite, diphenylisooctyl
phosphite, phenylisooctyl phosphite, Z-éﬁhylhexyldiphenyl phosphite,
etc., 25 can be cited as exanples. Further, distearylpentaerythryt

di phosphite, bis- (&b ent thr di phosphite,  etc.
can al so be cited. Th eurrcdg%g’# ggﬁgia}%%gu%elgg 5‘ﬁee¥’8F<Y O‘&%E“bﬁﬁgﬁl%n 16
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phosphorous esters Eal’tl cular, tris 4-di’-t-butyl phenyl) phosphite.
Any phenolic Gonp‘?RR?ﬂgWS AeY e;anl%]ed as an antioxidant in this field can be
used, in parti cul phenol i ¢ conpounds, specifically, 5
n-octadecyl-3-(4-%%)#%¥§g§h%%ﬁ(g?-t butylphenyl) proprionate, nethane
tetrakis- [ﬁret hyl epleerfy{g@dﬂ I éthef,- but yl - 4- hydr oxyphenyl ) - proprionate],

butane 1,1, 3-tris-(2-nmethyl-4- hydroxy 5-t-butyl phenyl),
di stearyl - (4 hydr@d gﬂTﬁ@'ﬁ fephenyl - 5-t - butyl) benzyl mal onate, 10

4- hydr oxynet hyl - 2”€h6hﬁﬂéng§ﬁﬁnggﬁﬁﬁéf etc., can be cited as exanples. These

may be used al one or
3 4-epoxyhexylmethyl-3'4'-epoxycyclohexyl carboxylate,

3,4-epoxy-6-methylcyclohexylmethyl-3',4'-epoxy-6'methylcyclohexyl

10 carboxylate,
2,3-epoxycyclohexylmethyl-3' 4'-epxycyclohexyl carboxylate,
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 poiybutadlene,
3,4-methyl-1 2~ep0xycyclohexane,
3,9-dimethyl-1,2-epoxycyclohexane,



conpounds may be used in conbination. Thermal stabilizers are used as
necessary according to the anmount of deactivating agentig(@pteasbarebbzas the
purity of the aromatic pol ycarbonate (A) 15 conponent (in particular,
dependi ng on the amount of netallic ions esent). The addition of such
deactivating agents is mainly effective ag&'nst decreases in nolecul ar

wei ght during heating. Wien phosphorous esters are used alone, the anount
of additive i s nogpmbthyl-b8 utfileePodyddlohetihenei ght for 100 parts by

wei ght of aromatic pol ycarbonate, preférably Iess than 0.05 parts by 20

wei ght, and nore getedeqydid)drdineatbyl-hdmpoxpScludekpl daybomgilght , and further, it
preferably at |ea 0. 5..par r weight, and re preferably, at |east
0.001. When phenoﬁt‘IE“tﬁﬂ'?&b@(‘%ﬁ#@é?‘g‘ﬁ@O%ﬁgaloéﬁ’ﬁﬂéﬁltg)%iaé?munt is less than
0.1 parts by wei - g el f t] ar bonat e,
preferably |ess ?’fﬂ%ﬂég%?‘g‘%@? Isi"'%-yel?)&é gh@?&gﬁc%?gﬁpdfag?%%%ﬁ’y | ess than

0. 03 partssby 25 ewtaddnyl-3dnepdayrydiehiexyhtarbergitte). 0005 parts by wei ght, and
nore preferably by weight. Used in this range, these

| t 01 t
anounts are opti %’?ﬂiygges"é’}(%{"%eﬁ’ofeﬁfémiqheéﬂ@I XVlar ovi ng thermal stability,
Dhosphorous. eat or <0 Saela 3 A DGR B o AR il | on

phosphorous esters a eno troxidants

16 Sept enber 2003%-5zpofpigpainairophthaliganhpdridxanpl e, at | east one epoxy
group in a single I?cule are used as acid scavengers. Specifically,
epoxi di zed soybeaﬁft‘g&)’, -4, :pRsavdiesahydrapdhaliconhydridepneny| gl yci dyl et her,

al l'yl glyciglyl et -2 g,g&g_ I i %?/I . r
3, 4- epoxyhexyl net %Thyéh,éjféﬁég oxyg’ir/éc S%Z‘)% ldéga;gg)%?taet e,
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,



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

car boxyl ate, 2, 3-epoxycycl ohexyl met hyl - 3", 4' - epxycycl ohdg\Beptantamepbat e,

4- (3, 4- epoxy-5- net hyl cycl ohexyl ) - butyl - 3' 4' - epoxycyci cl ohexyl carboxyl ate,
3, 4- epoxycycl ohexyl. ethyl ene oxide, 15 cycl.ohexyl nethyl -3, 4-epoxycycl ohexyl -
carboxyl ate, 3, 4-epoxy-6-net hyl cycl ohexylHet hyl - 6' - net hyl cycl ohexyl
carbo. xylate, bisphenol A diglycidyl ether, tetrabrono-bisphenol A

glycidylether, digl 'ch)ealrbx?;gt_gbﬁf)xp.fs gmmlrﬁ}%g?gmfmgﬂj%h%%ﬁlzg%l esters of

hexahydrophthallc aC|d bi s- epoxy-cycl ope nyl et her
bi s- epoxy- ethylene2d2¢©6hﬂxyﬁiEO@whﬂwnywdkunmxwzaﬁ;pate but adi ene

ngﬁjgfad?gnéet rapge(#el}%ﬁ)h% g,g]éb_g_pom dﬁsw@iﬁ‘%zl (mg%%it allate, epoxi d| zed
3,5-di nethyl -1, 2- enrl[z' Qpexang 5ign. &E&E&k@@?@ﬁh@%ﬁmtﬁﬁ) 5.

3-nmet hyl -5-1- butyI 2- epox cyclohexa
oct adecyl - 2, 2-di nemeyhylghdn)dbbmynﬁmiexyl car boxyl at e,

AN Rty TS T O,
octadecyl-3,4-epoxayyﬁégﬁﬁg%LCgﬁgggﬁ&&ate '

The amount of weathering stabilizer is normally less than 0.5 parts by

~ weight for 100 parts by weight of aromatic polycarbonate, preferably less

10 than 0.4 parts by weight, and more preferably less than 0.3 parts by weight;

and further, is at least 0.05 parts by weight, and more preferably, at least 0.1
parts by weight.

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 f:ompounds 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 additic;n, 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- et hyl hexyl -3' , 4' - epoxycycl ohexyl carboxyl at e,
4, 6-di net hyl - 2, 3- epoxycycl ohexcyl - 3" 4' - epoxycycl ohexyl déarSepemiar&p03
4- 5-epoxy-tetrahydropht hal i ¢ anhydri de,
- 3-t-butyl -4, 5-epxoy-tetrahydrophthalic ang%gride, 10
di et hyl - 4, 5- epoxy-ci s- 1, 2- cycl ohexyl di carboxyl at e,
di -n-butyl -3-t-butyl -4, 5-epoxy-cis-1, 2-cycl ohexyl dicarboxylate, etc., can
be cited as exhrali®mte &smPgreHh@S@eslwlthﬁ thk Y SreAttingiohfd li§ﬁgé"9p%é’i?ikél?y epoxy

conpounds, and_ in particul a it is preferable to use 3,
epoxycycl ohex de@Fﬁl,KF agd, dlﬂd@p}b& eaidcinyhistiy acid aptrdagécylie acfﬁh ealmitienpilynds

15 b t f t oppounds together. The
mai - pur pose. PLARGY Bt 2l et P, BoradCuthie SutnpaRBR S eboe aRich |

acidity, pri nﬂfgrb¥eﬁ@ abidatetd h@&h de diell ds0ehdy, e? g%ﬁf&l’e%ﬁ%heﬂi rgfi%%tang n

resistance to hydrolysis. Acid scavengers ar as necessary
cor r espondisng carbaxydic anisluAtlicofie ailged bdeeted oy atsnllt@nagellatec( &)mpdilﬂhd hend@nount

20 of added thernal deacti vat ent scrl bed above. Normally, |ess than
0.1 parts by %%Pﬂgﬁ?‘ei%#ﬁ& ‘@ﬁ?lafﬂdmﬂdc pol ycar bonate is

added, preferably pggis rblaad Qﬁ@étspgfet %Sgﬁeﬁ‘?'ﬁﬁt& O@thpocgcgg&? {n%P Y

| ess than 0.03 parts by wel furt east

wei ght and preéleamhlytyamdﬂﬁiéawmldmom]@htbss ﬂﬁn\l&phﬁb}ﬁgvdglﬁtfbl fﬂ?@rsdare
used when appli catlons emgnd weat he rresi stance. Benpzotriazole-relate
cormpounds can PRESE% W&légngﬁé‘?fﬁf"‘é%PB#YC"‘WQ&FWePF‘?fﬁfaHYaBW thasy @4 parts by

SPeEiThceblr bl ooy oy s B0 b UOUE B, a0
-27 2-(2' - hydiensy0.805 pahs:by hveﬁghtmmmor@pmigdab}ﬁathhﬂr&mepw by a=gdig,
2-(2'-hydroxy-5"-t ’I'lql(:tey zﬁ'gerr%l pa?g? Zlglt‘ r}e%%r?c!u%ns on the method used to
rnanufacture the resin compound of this invention, and ordinary methods
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 'or
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 nitrpgen, were melted at 140°C.



2-(2'-hydroxy-3',5"-di-t-anyl phenyl) benzotriazol e,

2-[2' -hydroxy-3'-(3",4",5", 6"-tetrahydropht hal omet hyl ) - 95-SdptdimitdrydophBeny| |
benzotri azol e, -

2,2' -met hyl ene-bi s[4-(1, 1, 3, 3-tetranet hyl 1%jtyl )-6-(2H benzotriazole-2- il)

phenol ], etc., can be cited. The anmpbunt of“weathering stabilizer is

normally less than 0.5 parts by weight for 100 parts by weight of aromatic

pol ycarbonate, pretesahhy {effRraturd &fhﬁ.P$ QQ%JB%LW Ste)?laig\‘?iqgt Iiﬁ(ggglaggr 85

preferably less than 0.3 parts by weig

parts by wei gh#(01d6 dnote césqtiafrehpddoyidest xl a3 méle AmoRasH sisphen! %?Ehd As for
nol d rel ease (? ent s1 z%t | east. one conpound sel ected from ‘anong the group
consi sting of -g‘aﬁl 810t fetramethyd ramenyym thygdrppidet (20 #allsdxybley mdls cdci ds

and pol yhydriwg il - d unds as well. as olefin

rel at ed corrpc‘)kﬁis s&‘?g%hﬁ"é’e’?i %de%(aggs éagg%ﬁégﬁgﬁgrneug‘}rs hifex Bﬁ‘rt%feé dpePY
restrictions minutéee pol yhydric al cohol, and di hydric, trihydric,
tetrahydric, pentahydric, and hexahydric [al cohols] can be used, but '
ethyl ene glycol, NgXicéhe demperaturenyyasl prisgshiie, 21986t sisnyltanebus| withtz. , are

Car boxy! 1 ¢ adraedndediRA. B biebatof L sel ik BT Bl M inBieBa by i o

aci ds can be tem@dratity wax aapéd to 20070 siganairRdua iitith RhisalCRAuPEsH$Ed;
Sat ur at ed nonoval ent fatty acids are preferred as carboxylic acids, , and

ones havi ng fRIBHUR t¢ dSom Fig ofheatmaunt af phenpledistilled off wfagrmedsurdd t he

nunber of,.car ' r.than the 25 afor nt{ oned range, there is

a tendenc’flj fg?ﬁ ﬁgée[%ﬁﬁeg #g Efes A RRA f‘/n{‘;[)ﬁ} TeREre ?Oé?ﬁ’rnﬁt%h%bes??% no

det eri orat e darther pHlefidl waeslidtiletinstt afher @pRatd W8 tetdraBg%o @cﬁ%s?ﬂel?éjdi tion,
0

gas generation readily occurs. On the other hand, if the nunbe car bon
atons i s gre®eFurhyadeniteggsne hbattino, sefuiradgtor thageactionswas toeadeney f or

the nold rel %%qirﬂft&%qiéc%ﬁy Pr];] otf rE'I'G{‘e {eggtiic?n ﬁ?o%%?gg !)gtgmehow%sGO.fg Bf/egr.rber 2003
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



-28 deteriorate conpared to ones within the aforenentioned range.
Specifically, dodecylic acid, dodecylic acid, nyristiciadeptenpairtzadecylic
acid, palmtic acid, heptadecylic acid, stearic acid, nonadecanoi c acid,
arachic acid, behenic acid., lignoceric [d, etc., can be cited as

exanpl es of aforenmentioned aliphatic 5 carboxylic acid. Silicone oil can be
cited as a silicone-related conpound. And a-olefin oligonmer can be cited
as a ol efi n-r ghdicagdcREPaHBEnt MphibtdledRASA %&f«ﬁ% S| kons
that demand nold releasability and the an%%%tg%%a%{gﬁ y %sgtgsb% ﬁ'?r%bo. 5
parts by wei ghitprealcaiped arireos. This pelygitbonateds desighatedal PCar bonat e,

f bly I th .4 ts. b 0 i ght, f bly I t han
'3 parcs’ by wei ghit SRR alson e noted et b OFbeo shneesassionepbiths and
mor e pr ef er ablphengtic bﬁ&%&o@p@@va@%fe&énm{?d‘a’? gtﬂ&asuﬁi}%%@a%&gﬁ%ggs%%etng&“ ar

‘restrictions on the nmethod used to manu ure the“resin c this
i nventi on, Sandt Gr@0nemyl meirtgp HeurienArdrasfarse dnfatedsSpai@sidpy (m?_rtﬁéel ess,
in general, nelt mxture nethods are 15 preferable. Small "anpunts of

catal yst can GENCRIWRHOR A tatale ar%?‘éﬂ’q yag measucesy, detapmining dlerigdahbur y
m xer, roller d . specl fd Iy . Cl .as .equl {, and
t hese can be 8‘65‘?‘ telg{o%)egtﬁ %:aﬁ V“\Ee opgsegoggié\u%agg‘% yfg fh%?%‘%\%’é%cgflgﬁnml be
expl ai ned baserkasuredhin ®xsthylene bhlooide doikeritThe Scthellfoemid0MVi=S 178ty

limted to these | es. shoul d al so be noted that the exanples and
conpar ati ve 'eigﬁﬂﬁégwﬂ‘g\gﬁe h\hf VPSRN Ryer@gR splegalar sveighy), avasolisedardbonat e
havi ng hydpox 1 fabricated as follows: 25
0.44. kil g?ml gJ)rg]%JrE{I:l_{s?% eﬁ?’]%}“?g% E%@?ﬁéﬁﬁﬁgﬁggic di hydroxyl conpound

and 0. 46 kil o(fBsPhésphioptnenadid car bonat e as the carbonate diester were

repared in a 250-1i tank-type m xi ng vessel, and after evacuation
prep A éO% aqueous go‘iution wasgused (values in Table 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




and replacenment with nitrogen, were nelted at 1400C. 16 Septenber 2003 -29
Next, the tenperature of this mxture was raised to 180Gs®agptenthp@0836 nol e
of sodi um hydroxide (4 x 10-7 nol e/ nol e of bisphenol A) and 0.11 nole of
tetramet hyl amroni um hydroxide (2.5 x 10-4 nol e/ nole of bisphenol A were
added as catalysts, and the m xture was a@ltat ed for 30 5 mnutes. Next,
t he terrperature vvas rai sed to 210C sinultaneous with a gradual reduction

in pressure tqy ur ised to
240C si nul taneous vvlt a gr ad af\ﬁg%%ctl ﬁo}f‘} R%E}"é ue[e%; %% W The
amount of phehodexdiYd) whi ddteeminesas measured 1o whil e keeping the

t enperature and pressure constant. At the point when no further phenol was

distilled off, the hélxdl L Xret %8 % o at mospheric pressure under

nitrogen. The ﬂ@{{ qtgor the reaction was one hour. The limting
vi scosity [17]d e reaction product so obtained was 0.15 dl/g. A gear

punp was used to r@ipsieal hﬁn@ﬁ-@@sﬂpﬁ wds &ﬁéa%ufe%la%ir{g‘ tﬂéo%&?e-me%o | ch was
then fed into a centrlfugal t hin-fil mevaporator which pronotes e

reaction. - The™ ﬁ%ﬁéﬂﬁ@cafdiﬂgt@ﬂmmeﬂ@ﬂSeh@rﬂhm%tmdrmﬂﬂma wer e
controlled atﬂ%%gc and 2 mm Hg, respectively. It is then fed via a gear
punp fromthe Dottom of the evaporator into a tw n-screw horizontal

agitated pol yneri Thé hgse w&e%oéru&nno%ed%ﬁbmal&ﬁcw% 5531&
dianeter = 220 mm_20 internal volunme = 20 liters) contro and

0.2 mm Hg andanb@HpﬁﬂpymﬂE@uradb)hl\hmebn&hm Iﬁtbg}@(ﬁm htd.es. Next, a
gear purrp[(){va d(’g_oofee &,IS polymer in the nolten state into a
. twi n-screw ex a]r-le(ti_tlg' o555 barrel tenperature = 285C) where 0.7 ppm

of p-butyl-tol uenefmé SRR ACHRINRBbIR iftleSpREAPH A0Gulditsed dify 25 It
is then made i nto pellets by extruding in strandp formthrough a éﬂe and
th 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 mdlcator 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.



cutting using a cutter. The intrinsic viscosity [77] of the polymer so
obt ai ned was 0.51 dl/g. Phenolic term nal groups made up SEpténaieri2003t ot al
end groups. In addition, analysis using the flaneless atom c absorption
spectroscopy. nethod 16 Septenber 20033530 indicated the anount of netal

contained as netallic irrpurities to be 0.025 ppmcalculated as iron. This
- H—shewhd al so be noted that the

pol ycarbonate i s destgrated—as—PG
OH group concentration g t,beo phepali g end groups was determ ned by
neasuring the absofption|stfemgth— 5~af X 600 cm 1 using Fourier Transform
Infrared Spectroscppy (HTIR). The concentration of ‘total end groups was
nmeasured by deternnin LhQOO[I:,I gijpal. gveyage nol ecul ar wei ght based on a
value for intrinsif vistgsity=(Il\ reas®red in a net hyl ene. chl ori de
solvent. The Schnelg formula, 1V|= 1.23 x {10-4M). 83 (where M = viscosity
average nol ecul ar Mei ght]), was usg:\dﬂgoﬂ1 160 convert this IV value to average
nol ecul ar wei ght. @)(I’)o*lshosphu&ious ackd |A 50% aqueous sol ution was used
(values in Table 1lJare gmounts off, phosphotous acid) Exanple 1 and
Conparative Exarrplg 1 to 3 15 (1) Manufagture of the resin conposition As
shown in Table 1, nporent (&3) ) phesfghorous acid was n-Li xed.with 100
parts of the pol yczg bongte (PC) ¢btained ap described above. This was
nmelted and n-dxed~at 2§0' C using a si ngI etscrew extruder (L/D 17.5), and
formed into pellgts. 20=( Z,?)NEvcmuﬁlg)nmE/a.Luatl on was performed as
follows. Yellow ijndex .g
-
o 23 EC|E
=
g
=
oz 7 2 AT §
2
| ws28& [2523|=
2 o
| g
g vfsne [megs|d
B g
g =
lﬁ Ll = 2 o~ o g
Ms s |- n & <&
Q
E
3
S 2 e 2.5
g
<
23 22233
&
]
5
E
= -
= = §
£ 552 ]
- o, i oeen 1% wn
¥ 3 98 2| £
§ 8§ 85X = 3]y
.h (2 n Q v fame ]
5 8 22| % & 5%
£ 22 1€ 5 8§z
3 &5 ES S o8
E 2 2 |8 8|2
< a o >~ = I = *




A 150-ton nol di ng machi ne manuf actured by Okuma Corporation was used to
forman injection nolded article with a thickness of 3. Q6Baptdmbser 2863
cylinder tenperature of 280*C and a nold tenperature of 80'C. Using this
mol ded article, X, Y, and Z val ues were rgg%sured using the transm ssive

met hod wi th an ND-1001 DP Col or and Col or 'Difference 16 Septenber 2003 -31
Met er manufactured by N ppon Denshoku Kogyo Co., Ltd., and the yell ow
index (Yl) was determ ned. YI=100x(1.277X-1.0602)/Y Optical transm ssivity

5 Optical tra K SSil.Vi was neasured using the above-nentioned nol ded
article accor@{%sﬁgofzﬁ‘érﬁ%?‘mﬂnéet forth in ASTM standard D 1003. Haze
The haze in the abpueddagiictRyIes-IRdREyIHIbpIFo RO MIRAMY €d using an

NDH 200 manuf actured by Ni plg}f)ln Denshoﬁl}lrj Ko%yg%Co;, Ltd. 10 Resistance to

hydrol ysi s The above- nentixanmgpd Hahdedngrarisoh &Exaaplesl Zaedi8i n an aut ocl ave
filled wth re ter, placed-i.,n an oven at 120C and aged for five days.
} t e@bj pe%iaaBHf,aCf"ﬁ

After the B AZELOMRCSHHNed and taken as an indicator of
hydrol ysis. Dwel I'pd ¥E; i &d i t ajpe it hin.t he
cylinder of the ab%%/ée?ﬁleoﬁﬁl?gnéedéﬁ P‘(r)rnl dyggcﬁéhﬁ%ﬁw@ Jgﬁlgaﬁoglre ﬁhéﬁl \glth
t enper at ur e opolg@aBonate (RE} obtaémedvad desdribed abbwes nhizegdes ahowe inMbld® yel | ow
i ndex (Yl) measdtjre .. The resu%égg of the aboye evalugiion are given_ in Table
1. Exanpl es 3 Ff-kagrdednparel v i exumiprial extrugers (LAY ¢ 107 Relourskeur e of
the resin cog&;@ggi on Phosphorous acid and the iron (111) salt of
acetyl acetone (described as , :

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)  Evaluation
Evaluation was conducted in the same manner as in Example 1. The

results are shown in Table 2.



the amount of iron in Table 1) was m xed with the pol ycarbonate (PC) in the
proportions indicated in Table 1. A resin conposition was Sepmerhiggtagoed in a
manner identical to Exanple 1 and pellets were fornmed. 25 (2) Evaluation An
evaluation was performed in a manner identigcal to Exanple 1. The results
are given in Table 1. 16 Septenber 2003 Otn OMQONOO 00 'n kn pr} N
O MNO4 MOIn -32 N ~M %0OM ~N

Table 2
Examples Comparison examples
7 8 g 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 8.6 >90
¥ Molar ratio of thiocther compound to total amount of iron Jiron contained in PC resin and added

iron {moles)]




N-e--CA T QM ONOOO \D Nt+ry~ N ~N MO! ONM NOG MNNc! mMN NN C7 N N
01 fd 7.. ctl RS 16 Septenber 2003 -33 (B)(2) Thioet hd6 Septgpehencd003

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 rgsin conposition The thioether -
conmpound of conponent (B)(2) was bl ended Wifh polycarbonate (PC) obtai ned
as descri bed above, m xed as shown in Table 2, and nelt-kneaded at 280C in

a uni axi al exyBysPhdsphie dickferd) to make pellets.
Diphenyl hydrogenphosphite

Examples:_ 10 and 11 and Comparison Examples 11 and 12
(1)  Manufacturing of resin composition _

5 The phosphite diester of component (B)(3) was blended with
polycarbonate (PC) obtained as described above, mixed as shown in Table 3,
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.



10 (2) Evaluation An evaluation was perforned in a manner identical to
Exanple 1. The results are given in Table 2. The above 16\GHptshbepr2008sUl t S
are shown in Table 2. Exanples 8 and 9 and Conpari son Exanples 9 and 10
15 (1) Manufacturing of resin corrpositdi on 0.1 ppmof iron (I11) salt of
acetyl acetone (the anount thereof is“Shown in Table 2 as iron) and the
anounts shown in Table 2 of thioether conpounds were mxed with

pol ycarbonate (PC), and resin conpositions Were manuf actured in the sane

manner as in Exanple 7 and nmade into ﬁet@ 20 (2) Evaluation Eval uation
was conducted in the same manner as i rrple 1. The results are shown in
Tabl e 2. [ 16 Septenber 2003 -B4 Tableg mpi eswlpdfca{f 78978910
Anmount of iron added (ppm 00fj 10. 1000.10.1 Thi oet per n%hrﬁ&%%mlﬂes

(ppm 501p0240075003600 Thi oef hEt cokipountd | ¢ ont810pEDI100- 1500- 1500 (Mol fr

rati o) Yl {tifrtiat—peried)-t 53-41-51-22.01-5-Y1 (after -

retenti on‘f‘ﬁ‘o t%imggaﬁ(ﬁéf“jsl 9 hazl ( (i f-Ei al Oer| ofl) 0. 28. 30. 8d. 20.020: o. 3
Haze (af I PHospbifd syt i(Sprt)eSt ) p- 37. 3149 60,1845. 3826>P0yMol grsgratip of 780
t hi oet hey conpound to total- gnmount of iron [iron fontained in PC resinand

added ir OEhoesp}gteéggs}erhron* 50 100 20 100 - 1500 - 1500
‘ (Molar ratio) _
YI (initial period) 14 13 1.6 1.4 L5 1.3 29 1.3
YI (after retention) 1.6 L5 1.8 1.6 2.1 1.4 4.3 L.5
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)]




16 Septenber 2003 -35 (B)(3) Phosphite diester D phenyl hydrogenphosphite
Exanpl es 10 and 11 and Con arison Examles 11 and 12 (15 Séptamitae 2003 ng of
resin conmposition 5 The phosphite diester of conponent (B)(3) was bl ended
with polycarbonate (PC) obtained as descrjbed above, mxed as shown in
Table 3, and nelt-kneaded at 280C in a uniaxial extruder (L/D = 17.5) to
make pellets. (2) Evaluation 10 Eval uati on was conducted in the sane
manner as in Exanple 1. The results are shown in Table 3. Examles 12 and
13 and Conpar i(B)4) Eﬁaagéreeozﬁﬁnmfgéc}.eh fickal MBBEARgWoeRg of resin
conposition 0.1 ppm of iro[\q‘él I1) salt of acetyl acetone (the anount
thereof is shown fTslekastaapfeo0 (semmeseipl apmet Mitrogamconsainingmorganidabl e 3
of the phosphi |,est ent.  B) re m xed with polycarbonate
(PO, and. regﬁﬁp%ggﬁbﬁép?@%%égwgﬁ%é‘n%?@%% 3’3 in the sane manner as in
Exanpl e 105and nade i nt o Bremphd Bt arlPTokpatdtieb BRAmefk foval uati on was
conducted in the sane manner as in Exanple 1. The results are shown in
Tabl e 3. 16 Sébt enblanupmyare.of Reginklampositiemyl esConpari son exanpl es
1011121311121314

Component (B)(4), i e, a nitrogencontaining heavy metal
deactivating agent, was added as shown in Table 4 to the polycarbonate
(PC) 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.



Amount of iron added (ppn) 000.10.1000.10.1 Phosphite diester

(ppm 51010. 45201500780 Phosphite diester/iron*50100201006X=p8AER@00dbI ar
ratio) Yl (initial period)l.41.31.61.41.51.32.91.3 Yl (after
retention)l.61.51.81.62.11.44.31.5 Haze (ipitial

peri od) 0. 20. 20. 30. 20. 20. 20. 30. 2 Haze (after hydrolysis

test)2.45.19. 312. 30. 3>908.6>90 * Mol ar ratio of phosphite diester to total
anount of iron [iron contained in PC resin and added iron (noles)] 16 ‘
Sept enber 2003 -37 5 (B)(4) N trogen-containing heavy netal deactivating
agent: Adekastab ZS-90 (conmercial nanme.,pifrogen-containing organic
conpound, manufactured by Asahi Denka K % Exanpl e 14 and Conparative
Exanple 15 (1) Manufacture of Resin Conpoghfdon Cbnponqﬂﬁlggggé&mlé e., a
ni trogen- congai ni ng heavy netal deactivating agent, was a § as s in
Table 4 to the polycarbonate (PC) [thus obtasned, 1andj thss m x4 ure mas
nel ted and ki } a—S+hg-e—shatt—extruder (L/D <17 5),

t hus produci n@moek éfébmaddel BpmEval uatfi or? Eval 6at i onowas] canducted i notthg same
manner as in|Exanple 1. The result|s are shown in Tabl e 4. Exanples 15 and
16 and Conpai &ffegea-ceeipipe heay megl and (1735015 (19 Man®Pact ur®e of Resi ni00o
Conposi ti on AQeattiving 4gbrt tppmpsal t of gcet yl acet one (anount of iron shown jin
Tabl e 4)

YI (Initial) 1.4 1.8 1.6 1.5 2.9 1.5
YI (After residence) | 19 2.1 1.9 2.1 43 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.



was added to the polycarbonate (PC) at the rate of 0.1 ppm and a nitrogen-
contai ni ng heavy netal deactivating agent was added in tigeScm@mbdr 2008Wn i n
Table 4. A resin conposition was then manufactured and pellets were 20
prepared in the sane manner as in Exanple 1. (2) Evaluation Eval uati on was
conducted in the sane manner as in Exanple 1. The results are shown in
Tabl e 4. 16 Septenber 2003 -38 Tabl e 43b4Exanpl e 16Conparative Exanple 1515
16 17 Anount of iron added (ppm 00.10.100.10.1 Nitrogen-contai ni ng heavy

met al 50100300001000 deactivating agent (ppm) Yl (Initial)l.41.81.61.52.91.5
ce)1.92.11.92.14. 31. 8 Haze (Initial)O0.20.30.30.20.30.4

Yl (After rg ﬁ %E-H

Haze (After olysis test)1.24.65.30.38.6>90 The resin conposition of
this invention has excellent thermal stability, 5 color stability, and
resi stance to hydrol yS|s and further, nold contam nation during |ong-term
mol ding is ext rérrel y A dnlycephenatey &5 \comnosition; esaprisig (Adpphi wamiabns

dermanding bosoaBg:E0kin LAy SRR PRLLECl: APBLISRIOSRYSH, offg) o1o0s
addi tion, &sd gwpp@amd mglatalsmpmm dndt(B) antancamt af & dedrgivis@tagsht selected

strengthen d carbonate.resin formed by mxing with f| llers, as an
al | oy wit hES?qhtg'F ‘B{vﬂ CAmsisung of BﬁOSP PRPUR 3610 “rf%‘#éh? apjoynt isfEms ebput) 1

utilizatiop ¥ehulel00 moles per mole of metal impurity contained in component (A), a
thioether compound wherein the amount is from about 1 to about 1,000 moles per
mole of metal impurity contained in component (A), a phosphite diester wherein the
amount is from about 1 to about 1,000 moles per mole of metal impurity contained
in 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.



16 Septenber 2003 -39 W claim 1. A polycarbonate resin conposition
comprising (A) an aromatic polycarbonate resin containi pg S@Mgmgéybog:g oups
in the proportion of |east 5%of total end groups and a netal inpurity and
(B) an anmount of a deactivating agent selected fromthe group consisting
of phosphorous acid wherein the anpbunt is fromabout 1 to about 100 nol es
per nole of metal inpurity contained in-d6nponent (A), a thioether
conpound wherein the amount is fromabout 1 to about 1,000 noles per nole
of metal inpurity contained in conponent (A), a phosphite diester wherein
the anount is @romalodipolitiod @26klingd | [ of metal jinpurity
contained Jin conpgnent (A) and a ni tér.ggg%?ggnfg\{h%ﬁ%qg%gfn EOIBBWBB':Jnd
wher ei n tﬁ%ﬂcﬁﬁfﬁﬁlrﬂs rongds preget an aaempgnt of GODppm 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
carbonat e di esfler amd pMymaﬂjoma(eB}esirD%&qﬂ@ftﬁﬂsc@xﬁbHsihg Qi)eiﬁnﬁrohﬂﬁgo ror €

t han 2 PP 2'bA co psition accqording to Claim Il further conprising from|
x 10"8 tBOYCRIPRAto FasH sonfpining hydroxy] greupsin the praponibroof lahdt 584 oftogdr t h

met al congfRu £ I St | e of a bhasic conpound per
nol e of aron’%sL |ug %%%?@;pﬁ%%ggﬁg&@nﬁg@g%@w?%@ c‘&h%?lﬁgﬁ?o Caim
| wher ei remorntedi(B) phesphoiouy ackl amtainedthertmizoiante plopoNicPBPRSH | 8

accordin Aiml i,n ich.(B,). is phosphorous acid. 5. A conposition
accor di nglqogmgegip %} 310\’\%8{\%3%?9'%8 t_%ﬂ“%‘ﬁ‘fjﬁ’fq ¢qnstigiephi(A) buwris cotmmound. 16
Sept enberth200 ppmAdtherein 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. '

9. 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. |




6. A conposition according to Claim5 wherein the iron conmpound cal cul ated
as iron is present .in an anount of 0:01 ppm 7. A polyca res)
conposition conprising (A an aromatic pol ycarbonate regié)ﬁgé%ﬁlbgﬁp%
hydroxyl groups in the proportion of |least 5% of total end groups and an
iron conmpound inpurity and (B) phosphorous acid, wherein the amount of (B)
phosphorous acid contained therein is in the proportion of froml to 100
nol es per nole of netal inpurity contained in constituent (A) but is not
nore than 2 ppmwherein the (A) aromati#l-pol ycarbonate resin is
manuf actured by a nelt polymerization reaction of an aromatic di hydroxy
conpound with g carbonate diester and wherein (B) phosphorous acid is
present in no nore thaempogitien aécording tooliangi 1) VheRSE i ng éoglpguﬁ. m 1
wherei n (B lisied Eﬂ_l 0, her . conpound. .9. A conposition accordi'ng to Claim
. | as ito ésent 1 £ 0.01 . . :
8 wherein the Iton o Niley Ut &l lapmr on i s present in an anmount of
0.01 ppm 10. diester. The conposition according to Claiml wherein (B) is
a phosphite 11[. . The_conposition according to Claim10 wherein the phosphite
diester is séfectefihe compasition apeurdipli toeClhiiast avtsrdlaViB)disaf AfRJglefs- 97 OUPS.
12, A corga@iidih@br &ano Caim1Q wherein the nmetal inmpurity is . an
i ron conpound. 16 Septenber 2003 41 13.-. A conposition according to Caim
12 wherein ..the iron conpound calculated as iron is present in an anount
0.01 ppm 14 ? The gonposit.ion according to Claiml| wherein (B) is a
ni t rogen- ntAf ni dgc a5tfien aespsdinade Claim 14 viengnghd hietald6pafigi g to
C ai m 14 awhehebfhpoligd.netal inpurity is ‘

16. A composition according to Claim 15, wherein the metal impurity is an iron
compqund and is present in an amount of 0.01 ppm. ’

- 17 A polycarbonate resin composition comprising (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 nitrogén—
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.



an iron conpound. 16. A conposition according to Caim 15, wherein the
metal inpurity is an iron conpound and is present in aneESEMahbef 209301
ppm 17- A polycarbonate resin conposition conprising (A an aronatic

pol ycar bonate resin which contains hydroxy groups at the rate of 5% or
greater relative to the total termnal groups and a netal inpurity, and
(B) a nitrogen- containing organic comdund in an anmount of from 10 to 500

ppm per part by  wei o] _ \ e_conpound deacti vates
the metal inpurity a%%éMﬁ]é%i F@‘gg‘gﬂﬁﬁé@%ﬁﬁéggﬁoh&-‘“’ 8555\ TIC

POLYCARBONATE RESI N COVPCSI TI ON ABSTREGFRAAR aromati c pol ycarbonate resin
conposi tion having hydroxyl groups as end groups is thermally stable and
al so of fers excén mematiepidycarbendte resindpolppsiton ﬂ?ﬁ&n@@@k{ﬁc@{y@%ﬂﬁiﬁ sesin

conposition incorporates. an . aromatic po] ycarbonate resin containing
hydr oxyl groups®™ ?RBPT)F%%?F’%[ &Far@%a&d ASP eolers excellentaresistahcgroups and
a metal inpurityydonsid BT feachin@bidg ; b i e, gr.oup
consi sting of p)Flosp.horous agi gk a thi oe"t3 efﬂ%&nfﬁ%%tﬁ%?ﬂgr%ﬁ%%%%f% i est er
and a nitrogerrrepmti rialycasbomate c resnpoondiniiipe hydoontl @frodiRacin vkl ng

e ot DA% bR EPYR 0P End B! e TR b gt hnd h e gy
and (B) a deactivating agent selected from the group consisting of
phosphorous acid, a thicether compound, a phosphite diester and a
nitrogen-containing organic compound. The amount of deactivating
agent is based on the amount of metal impurity in (A) and the type of

10  deactivating agent.



