; pgr st ue3eaa$J(r6T8CI-1 2606 3 May 2003 METHOD OF MANUFACTURI NG
POLYCARBONATES The present application is a U S. non-provisiognal

appli cati ggyhagegl upon and claimng priority from Japanese AM)?W?@Q@i on Nos.
HEl L O3 1 3705, HElI 10-313706, HEI 10-313707, and HEl 10-313708, which
are hereby incorporated by reference. BACKGROUND OF THE | NVENTI ON Thi s
invention relates to a manufacturing nethod of pol ycarbonates by an 5 ester

i nt erchange reacti FMﬁ ﬁ?h g I i @E@ manuf act uri ng
met hod of high rml@?g ar \%chg ar@afl C %399?ar on%ﬁg\g%v%ith i mproved col or

by an ester interchange reaction of an aromatic di hydroxy conpound with a
carbonic acid diester. Recently, aromatic polycarbonates have been wi dely
adopt ed for usdhagreseniiapplicationyisgl A8t Ransprpyisinnsl ppplication based upeycandf t hei r

excel | ent cﬁrﬁ{ﬁ%@)‘tﬂ%my &Bﬁgﬂaﬁaéﬁ%ﬁﬁ’lﬁﬁ%%&%ﬁk 9&3&%‘?}3&?{ feapiApCe and other

excel | ent r’stics ‘suc eat resistance an ransSparehcy. The

so- cal | ed HRId9gHB320Tiahd BT d 0-3nBT08 vhicharaigrehyanmiparatpd by esferdonceat es i s used
comerci ally, whereby an aromatic di hydroxy conpound such as bi sphenol is
reacted w a) L&l pol ycondensati on. However, the
phosgene #ﬁ%&ﬁ‘%%@“ﬁ%ﬁé@ d in industry is associated with a
nunber of problens, including the highly toxic nature of phosgene, the need
for handl i ng offhisdnegmtion eatites to @Inoiufaoding metiddafipdycgboeitatbytnas a by
product, and the public health and.enyironpental issues.assogiated with

et vt ene CER BITBNER 16ECtSs; MATE SEGifpaIe I GRAHYS b EBas Prioti Geheder on. 20 1 n
addi ti on hhusSle@flatviidgiARFERR PolREMBORAtes With FngfoRatoldABY aRBst@St €r

i nterchange reaction (nelt metho %‘ bet ween an aromatic di hydroxy conpound
and a car byershanggireastion of A asgmatic dihydspxy ampaund with agarbppie agididigsiest nay be
utilized to manufacture aromatic polycarbonates. This nmethod of

manuf act uri ng LAY foRMiYFAYRAPRALRS hi\aDedt WIRAT Rdpled t6ise 8§ t €Nt ON
because it is inexpénsive. Also) toxic 25 substances such as phosgene and
met hyl ene eoginearing@lasties inmany diglds beeussef their excelignt meghpninal prgpertiss f r om a

heal an nvi. k gn L. J * * 1 V=l = ~ 8CJ-12606 3
May %03 %(j)c aaér%'il v'gnep;]a%tgﬁmﬁig)'f%%ﬁﬁ?g!rhxﬁ%ﬁcal?ﬁ%%)%%c(t:éggglésns}ij&gﬁ\%ﬁgfh excel | ent
nmechani cakesistanpe hitd anspdremcymranuf act uri ng pol ycarbonates by this nelt

nmet hod, the unreacted nononers such as bi sphenol and di phenyl carbonate
must be distilled fr t he hi ghl i scou ol.ycar bonat lt. This requires
That the pol ycAPpsetb ghosedee Bethed ol Frat St R HediBionest Bsof “250 to
330C, unde@gedecofingdicidig, intitrebyan atonngiciéhydass comgeundvugias/sisphensl illowever, the

melt nmethod is often associated with problens jn achieving excellent
qual i ty i reacksdvgthgthosgans by interfagial palyrondsnsghiom nidowevsh thoPhosgsnsr wei ght. This

i's due topldiRdauls@htly %ﬁlayedaﬁﬁtiﬁdagtéyafs Bsdetadl Wit a hiinber 81 fobRns Nt er change
reaction and the occurrence of side reactions such as decarboxyl ation and

10 t he Kolinsduddehthe highhetasicingiure qiiphosgent,dbe need deor hondlingrafdarge br anched

pol ycar bo . e [ ) r | i nked
products gﬁ@ﬁ:‘ﬁé?@@&%'?\g‘ieﬁ ﬁ?ljﬁ%d%g%‘%gr%bdgwa%néﬂ g?ﬁlgﬁ%glgg]?h?%ﬁdl ycar bonat e
Resi ns, " khkikmmciad jsoueShissobiated vidphethdene dfdle) the solventeofvéntioghillyat es a

| i near or branched chai n hydrocarbon group) 15 As a neans to sol ve these
probl ens, USRS EF2BIM Nt No. H4- 89824 di scl osed the use of (1) nitrogen
cont ai ni ng basi c conpounds, (2) alkali netal conpounds or al kaline earth
met a0 conpound$y aduitébn(t3d usd6f the pladgéeheaethat, attickiedinthatcargsetinds as cat al ysts.

Japanese Patent No. H4-46928 di scl osed the use of (1) el ectron donor am ne
conpounds “&?Félg‘{"gf reacken {m‘%‘e‘l“‘a‘ﬂ'*’@g’ﬁﬁ'fﬂ?ﬁ 38 agymage Q&yfléﬁ’ég’ SAPPAINTEd R conpounds
20 as cat ghpdhate dilé%@ﬁ[&ﬁﬁgﬂaﬁrﬂ%a@i%et&i%alt Bk hé c3RS: HAyohd @iiRed & Met hod wher eby

mel t pol ymeri zation in the presence of an al Kaline conpound catal yst was
carri ed otpanufagiurareratiypalyearbonaies.i Diks stethediod manelestyougaromatiel epoxy
conpounds [ t - al - h .2 di scl osed
met hods h gF%ggdrgﬁ%artﬁ%?rl%% g@gct%? g%fﬁg #gentm\@yﬁlge 1t§g &B&‘égﬁvé Els&qg)Yl@

25 substances such as phosgene and methylene chloride are not required, so it is more

advantageous from a health and environmental perspective.
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25 such as coloring, they did not always.produce satisfactory results. 2

. 8CJ-12606 3 May 2003 In addition, Japanese Patent No. H7-53704 disclosed a
met hod of manuf acturl ng pol ycar bonat es that reduced side r eeMapp2B80xaNd

i nproved 861-#606That nanuf act uri ng nmet hod of pol ycarbonates described ( 1)
a single compound produced from(a) an alkali netal conpound or al alkaline
earth netal conpound and (b) a non 5 volatile acid; or (2) a mxture from
(a) an alkali netal conpound or an al kaline earth netal conpound and (b) a
non-vol ati | e aE¢ echievedighanelesuieraveigigblycabapsbesitiopxcelient mieghanical was t hen
render ed d al yst.
ovever, VREod Bt it ARG o AR APRHBE ST Bl YN0 s
not conpl mbﬁémcxsaﬁdhsa‘sampbﬂyol add)dip¥enft duebdnateantso bs Jlissiliaicfess thel Highly

acconpl i shed the sent inv t|on th research efforts,

t aki ng |nY‘8°°é'5H§'in*€E%\‘Iaiteo‘ﬂ°'fh é‘?"i“lfﬁsst B‘%B‘ﬂﬁ?aﬂg‘?’ﬁﬁl Bd€cribed above. W

have si nvegivpdicd toBRRIerhperRhics 6F 25U bo)3 3000 Whastaigh PRUNGIVEOBAE €S Wwher ei n

side reactions are Inhibited and color is inproved. BRI EF S RY OF THE

| NVENTI ONPeriods undey Bighivepuuny Howevendhe mglt methedde eliencaspesiajedvidonat es by neans

of an 15 gabRins il AGH&) %eﬁe%ﬁ&&dah inQbmR ffa DU AR GAFRBIR dndithnCar bOnat e
ut | a carbon

di ester. Izes a roxy conpound an e diester
as raw rmmeremlhswelg}t Vithiik dod® thc)alahh anealiadtingfas b opalystin de ¢sterkal i et al

d t h met ter than, 1 x 10-7
ol per IEBED ARG R AR RS TES REOE (A A AP Ia0ab B et by an
al kabi rremalKouﬁm@ha&eeapedsn ITHeed sidofeattivirs gidaye brachid peigeaberatss Pr ef er abl y,

1 x 10-7 to 2 x 10'i nole 0{9 al kal i netalwghos phate per 1 nple of the
di hydr oxy(2 stpygumdhe fospla bslow)sgsgeratgfgoss linked prdycty arﬁwagﬁswal%mgwém d be at

| east on ¢ oPafER 9 RNAUANn dr ogen
phosphat g‘,“e?%@ﬁ%&?fhy’g%ﬁgrﬁ P:)hospha?gl{reglﬁ?i pot asg{lfol%;r%5 gph%ﬂ’%ﬁ phosphat e.
DETAI LED ¥BE$662.PTI ON OF THE | NVENTI ON The following are further details of
this invention relating to a method for 25 nmanufacturing pol ycarbonates. 3
3 May 2003 8CJ-12606 First, an expl,anation is presented about the raw
materials for polycondensation useq as manuf acturing nmet hod for

pol ycarbonates related_to this jLnyenti oNn. RAW MATERI AL FOR POLYCONDENSATI ON
A di hydr oxy corrpo 4 &ci = ester e used as raw materials
for the pol ycondensat Nan/ 5 There/i s s@ |ct|on on the type
of di hydroxy conpound that can be en'ﬁ ed. For e rrpl e, bisphenol
conmpounds r epr@siadicalgs linear er prapehed chaip M@IP@?be'}grB@)ow can be used OH X ~
OH (In the fornul a Raand Rbeach represent a hal ogen atom or a nonoval ent 10
hydrgcar bon gr QUP ARG (RNVE hebd SrobRAE, paridid ﬁﬁéﬁwo thesﬁu agao&drepresent

i ntegers frontx o4 -c The X represents ~ or R~ and each represent
X a hydro@ensmfdﬁﬁ wirogenontaangbasictepthporrdsb@) a@ﬂbm@tal aeriperds porm a cyclic

alkaline earth metal compounds, and (3) boric acid or borate ester compounds as

catalysts. Japanese Patent No. H4-46928 disclosed the use of (1) electron donor
amine compounds and (2) alkali metal compounds or alkaline earth metal compounds
20 as catalysts. Japanese Patent No. H4-175368 disclosed a method whereby melt
polymerization in the presence of an alkaline compound catalyst was carried out,
followed by the addition of acidic compounds and epoxy compounds to the reaction

products.

However, although the above disclosed methods helped to improve problems

25 such as coloring, they did not always produce satisfactory results.



T

structure. R is a divalent hydrocarbon group.) Specific exanples of the
types of bi sphenol conpounds that may be 15 represented by fornula [I]
above i ncgudedoge fol l owi ng: 1, 1-bi s(4- hydroxypenyl) net haddMay 2003

1, 1- bi s(4- hydroxypenyl ) ethane; 2, 2-bis(4-hydroxypenyl) propane
(hereinafter referred to as "bisphenol 4 8CJ-12606 3 May 2003

2, 2-bi s(4- hydroxypenyl ) butane; 2, 2-bis(4-hydroxypenyl) octane;
1,1-bis(4- hydrm&nmﬁewmpmewen% ﬂ{7@'3$6£dn§é49§e§>£¥9§md g n-butane; 5

bi s(4- hydr oxypenyl') phenylnethane 2, 2- bi s(4-hydr oxy- 1- net hyl penyl)

pr opane; mamxftnusr(rm Hoyybarhopates tat rgdysed ynd)e reactprered improved color. That

2i kanes: Tetasqiilngh el BRIy R REERATR LB SRR 2.) peny1 )
cycl ohexaﬂi\amQa)dmall&aﬁrmdul&bhmdﬁmmaﬂ ylk)lnﬁmhbaiekaaa@ﬁpou'ﬁhana((b)rh fdae bi sphenol
or ous. 1 GYoIGSA o (g TR Oy A bRy ForetoHes or dn alkaline carth

PR 4 e B g R e R A S AR TR
sul fide amtxtuse wep theg rendsiedyyrakly\agidia iplap agugons E}éﬂtl% apd ug¢dsrajoxydi phenyl

sul f oxi de her

bi s( hydr o%?ilagﬁrsgrgﬁk’mslc{ﬁﬂ é(;%t%o ogﬂhélﬂ, %q(yrllgéggegg y th%ﬂ‘lh %Cq&gg%/eg{h%h‘g%yl

sul f one; mt céimpletethi ayisfdcmpy 3, 3' - di net hyl di phenyl sul fone and ot her

bi s(hydroxydi aryl) sulfone 3 Nhy 2003 In addition, the bisphenol used may
be conpound e LESE la [l {In the
foriﬂl a, Kf maw Eee }nevggetﬁ )Qlycﬁ o r‘?%%?n IJSh de‘h Brre(%%:né#ﬁ’em“%'rqﬁ?ﬁggont ai ning |
to 10 cardmgbnatdamch ¢efforss, takingdeto csmdﬁaatrattouttmvdnmds o9&y dfprolgemsip. The n
represents a |nteger fromO to 4. If n i greater, the groups
represent ‘3\7 RPOVED %53"%“‘{% AHREANS fo ‘Ef?‘F‘F%‘?%‘i‘i‘?“‘ﬁfa%Fe specifically, the

bi sphenol, déﬁﬁfb%ﬁﬁ@i @ferbi sidefrBattidnd drk InhiBedRRd cHI6F is GMpINLEL: resorcinol ;| a
substitute esorC|noI compound such as 3-nethyl resorcinol,

3- ethyIresorC|noI % ﬁlresor0|n 3- butyl resorcinol,

3-t-buty|$ (ﬂﬁ I 3- cunylresorC|noI,
2,3,4,6-tetraf|uororesorC|n0| and 2, 3, 4 6 15 tetrabronoresorcinol;

cat echol ; hydmmnoeﬁen lpin@theamlhﬁm&&ew SRR hempepad such as
3- nethylhydrqu|none 3-eth drqu|none propyl hydr oqui none,

3- bliByl hyasien ipterplemes regctionyft wm@mp@n@d a@méwathpms@quTMne

2 3.5 6 ER PR YARAFS afchony Boh BTG PR OMABORT s matertle e, and

2, 3,5, 6 which the total amount of impurities (alkali metal compounds and alkaline earth metal

compounds) is no greater than 1 x 107 mole per 1 mole of the dihydroxy compound.
The reaction is catalyzed by an alkali metal phosphite per | mole of the dihydroxy
20 compound. Preferably, 1 x 107 to 2 x 10® mole of alkali metal phosphite per 1 mole
of the dihydroxy compound should be used. The alkali metal phosphite should be at
least one compound selected from among the group of lithium dihydrogen phosphite,

sodium dihydrogen phosphite, and potassium dihydrogen phosphite.
DETAILED DESCRIPTION OF THE INVENTION

The following are further detail$ of this invention relating to a method for

25 manufacturing polycarbonates.



20 tetrabronohydroqui none The bi sphenol used may al so be ;a conpound
represented by the formula bel ow such as:

2,2,2",2' gpelpgdpydro-3,3,3 ,3' -tetranethyl -1, 1' - spi robi - [ 13 May 2003
Hindene]-6,6"diol. 6 8CJ- 12606 OH 3 May 2003 O the above conmpounds, of
which 2 or nore can al so be conbi ned by copol ynerization to manufacture
pol ycar bonates, the bisphenols represented by fornula [I] are preferable,
in particular, -bi.sphenol A 5 S th rbaonic acid. di ester
conmpound t hat g‘éﬁ’ ee’gégaé%‘ﬁﬁ’“n‘é PE%%{:IPJBaﬁ’B H{e)ttﬁl?/ fa“g[é]?‘geg gfé? Jér po‘i‘ycondensam"

bi s( 2, 4- dusddl .8 tiph@miifacturitgrahad for pblysdrBondted rdlsted /) thisapyekiyh.) car bonat e,

bi s(2-cyanophenyl ) carbonate, bis(o-nitrophenyl) carbonate, ditolyl

car bonat e r i han rbonat e, bis(diphenyl)
carbonateBASPi@%@ﬁkygsggﬁgﬁéﬁyggﬁ%{ j$¥b§&§onate, di butyl carbonate and

di cyl cohexyl 10 carbonate, and conbi nations of two or nore thereof; wth
Bi phenyl car bopatikydis:af cdhipednd ditea exstydntudcid diedtel gk ezt as faveialediygd may al so
contain one or a conbination of two or nore dicarboxylic acids and

di car boxy fardheqlyroadensatéon. specifically, for the carbonic acid diester,

di carboxylic acids or the dicarboxylic acid esters should 15 preferably be
presegnt at 50 1TRéE iR fulifulR rest@Eidn oA Mk B 6F diRIr@yainpoid At @spunt of 30
nol e percent or |ess. Exanples of these dicarboxylic acids or dicarboxylic
aci d est ebPgemployed Forexsrapiptisphenol sempounds spresaabd by Biciggnerakiogrrle aci d,
decanedi o} ' anedi oi ¢ acid, Biphenyl sebacata, Bi phenyl
terephthapZngw%?%ggﬂsﬁ i sopht hal at e, Bi phenyl 20 decanedi oate, and

Bi phenyl dodecanedi oate. Pol ycondensati on of a carbonic acid diester
cont ai ni ng the above tx@ﬁs of dicarboxylic acids and/or dicarboxylic acid
esters with the previous nti oned @B CH3 8CJ-12606 3 May 2003
aromati ¢ di hydroxy conpg used to manufacture pol yester

pol ycar bonat es. DuriHg T ct p8ﬁycarbonates, t he amount of the
above types of carbonic a di ester ould be in are anbunt of 0.95 to t
.30 noles, and nore 5 preferably in an anount of 1.01 to |.20 noles, per 1
nol e used of tfiR uR BRI R? FhdRYERK YeprQERAUN b g e dioh&T 7Rbfovafenf OPO! yNET

pol ycar bonate can be manufactured by using one or nore pol yfunctional
conp®unds hyrio¢anepn grpemanskmasphathe sareg prahierenfr Jlipp apén reesealingegewy be used
in additiﬁgmﬁptgpe above-nenti oned aromati c di hydroxy conpounds and
carbonic acld diesters to manufacture pol ycar bonates by 10

copol ynmeri zati on. These types of polyfunctional conpounds should preferably
be those having

R I
- —C— ]
The X represents [ or I R° and R each represent
R*
a hydrogen atom or a monovalent hydrocarbon group, and may form a cyclic

structure. R° is a divalent hydrocarbon group.)

Specific examples of the types of bisphenol compounds that may be

15 represented by formula [I] above include the following:
1,1-bis(4-hydroxypenyl) methane;
1,1-bis(4-hydroxypenyl) ethane;

2,2-bis(4-hydroxypenyl) propane (hereinafter referred to as “bisphenol
A”);



phenol i ¢ hydroxyl groups or carboxyl groups, w th conpounds having three
phenol i ¢ hydroxyl groups preferred. Specific exanples include:

1,1, 1-tri g&f1baey oxyphenyl) ethane; 15 2,2',2"-tri s(4-hydr ok)en@a0s)

di i sopropyl benzene; a-nethyl-a, a', .
a'-tris(4-hydroxyphenyl)-1, 4-di et hyl benzene; a, a',
a"-tris(4-hydroxyphenyl)-1,3,5-triisopropyl benzene; phlorogl ucinol;
4,6-dinethyl-2,4,6-45i,(4; r | ) - hept ane-2; 20

1.3,5-tri (4-hydr oxy%?é’ﬁnsg‘f‘%éej‘ﬁz‘éﬁgmBX‘a')‘e’

2,2-bis[4,4-(4,4" -di hydroxyphenyl)-cycl ohexyl]-propane; trinellitic acid;
1, 3, S-benzene tri ca?,Rdxsf4-hgdraxymnyldodamyronel litic acid. 8 8CJ-12606 3
May 2003 O the above conpounds, 1,1, 1-tris(4-hydroxyphenyl) ethane, a, a',
a"-tris(4 hydroxyph L)z - L L yl benzene, and the |like can be
used to particular ggéé%%é&%&%@@ﬁ%ﬁ)’%&t hese types of pol yfunctional
conpounds, the anmpunt of 5 pol yfunctional conpound used should generally be
in an anount of 0. O0Bl+bik(4hpdrokygeayl) piefase;ably 0. 001 to 0.02 nole) and even
nore preferably 0.001 to 0.01 nole, per nole of the total anpbunt of the
aromati c di hydroxy ¢ wthe r rials used are such that the
am)lTr%t s of alkali n‘fe’?‘gﬁ%@gﬁ ?Jngg pggrg'hg]?{?g Tne earth metal conpound

Cont ai ned in the above-nentioned di hydroxy 10 conpound and the carbonic
acid diester are |iZ2ied-hpdroe | amathyipengt) prdriacer cat al ytic perfornance is
exhibited (hereinafter referred to as the effective catalytic anount), up

to 5 x 10-' nole. | i t sufficient to exhibit

catal ytic perfor nangé%&%bﬁ%ggégpﬁgtﬁe@&%% nole is preferred, white in
anot her enmbodinent 1 x 10-' to 5 x 10-' nole is preferred with 2 x 10-' to
4 x 10-' nole of soZ2-bs(hhypiroxy-ddrdophenyljploparefandiokthed bsghydmoymyi)nd

especi al ln%l referred. There will be a decrease in polynerization activity
if the a 5 % of alkali netal conpound and al kaline earth metal conpound
contained in the di hydroxy conmpound and the carbonic acid diester is |ess

t hartol x 10-' nol e Qi-bisptihydrokypenyl)cybbopestansiol e of di hydr oxy conpound, but
the coloring will worsen and 20 branching will increase if these anounts

are greater than 5 0-7. of sodi hydr oxi de .per no).e  of di%droxy
conpound. The act uar’l%’ﬁ%b{/‘{rp’éypﬁﬂ%{ﬁ]mcy‘g\“?ﬁeangloaﬁfF‘Ig{?éfiré'l"y% ound and/ or
al kal i ne emlddikafed;al conpound in the raw materials can be directly
quantified, usually by titration, but it is exceedingly difficult to

nmeasure by titratiop the effective catalytic anpunt, 25 equivalent to a
m nut e anount of soﬂf‘i??frh\?‘a&’lﬂ? @efﬁ@wgaaﬁﬂ.a%eb%@é'aa@ﬁ'wy?miefenf ands 1 i sed
that it isQacgULsth-LoABDL dRAD, foPett@ipté:M ne the amount at which the al kali
met al conpound and/or al kaline earth metal conpound contained in the raw
materials effectivel X‘ ﬁCtﬂ%)Sy_dﬁaﬁt er interchange reaction catal ysts

(ef flactive catal yti%® Y SRERfic terns, the effective catal ytic
amount can be determned as follows: 9

4,4'-dihyrdoxy-3,3"-dimethylphenyl ether and other bis(thydroxyaryl)
ether;

4,4'-dihyrdoxydiphenyl sulfide;

4,4'-dihyrdoxy-3,3'-dimethyldipheny! sulfide and other
20 bis(hydroxydiaryl) sulfide;

4,4'-dihyrdoxydiphenyl sulfoxide;

4,4'-dihyrdoxy-3,3'-dimethyldiphenyl sulfoxide and other
bis(hydroxydiaryl) sulfoxide;



8CJ-12606 3 May 2003 In advance, a calibration curve is produced to express
the relationship between the catal ytic anmount when the bi sgrﬂfn?@{)snd t he
car boni cgagilgead ester are subjected to an ester interchang ] on (the
anount at which the conmpounds effectively act as catal ysts) and the degree
of ester interchange reaction. Here, the amount of sodium S hydroxi de of

t he bi sphenol per nole of pure bisphenol is terned the catalytic anount. A
"pure bisphenol " i Dl f\ﬁﬂﬁl | ntains substantially no acidic or
basic inpurities. ‘?i’ﬁgdlgigg?eelofengs}?ief?&é?nt erchange reaction can be

determ ned, for instance, as the anount of oIi&orrers, phenol s, and

unr eact ed bi sphenotr bf-dizrdent 33 dimgthyldinheny! spitenpand @thsy t he reacti on)

whi ch cap: i a near infrared neter, 10 refractoneter, high
per for naﬁléégfjf%giéfé%uyﬁg?ograph, or anot her such anal ysis apparatus. By
measuring the degree of ester interchange reaction when the bisphenol

cont ai ni ng aninsdddition, the tbisphenohpsedmopyaredy eompennditepeesénted aforhulaet al conpound
and .t he f@rbt%o%c acid diester manufactured as above are subjected to an
estesr i ntercharige 15 reaction under the sane conditions (tenperature and
pressure) as in the ester interchange reaction conducted in the production
of the calibration curve, we can determ ne fromthe above-nentioned
calibration curve the amount @ _ which the alkali netal conpound and/ or

al kal i ne earth netal corrpouné CB -Aed in the raw materials effectively
act as ester interchange reactio Q\ysts, that is, the effective

catal ytic 20 anount of the bisp -& (RE)2anpunt havi ng t he sane

catalytic activity as sodi um hydrg per nol e of pure bisphenol. Raw
materials for which the effective catal ytic anount has thus been controlled
can be obtained by adding an al kali netal conpound or al kaline earth netal
conmpound t o t{le therfocodh, mfmmmen@tahdbgmmyabyﬂmmwm a carbonic acid
25 diester hy. distillation recr al li zat.i on r anot her sych met hod using
22 ot acRing 13, i b8 Hops; of Xy sEH I fpcAhoh Bitne” dFeaccur acy.
Exanpl esréﬁfeséﬁtﬁaﬁ{d(?ef fromtoeto 4C AMRQLNGE @edlérOthe atdtpk tepeesamed by RBt al  conpound

i nclude organic acid salts, inorganic acid salts, oxides, hydroxides,

hydi¥i desmaybe fissrmeot diffgrntyhe | i ke of alkali metals and al kaline earth
metal s, specific exanples 30 of which include sodi um hydroxi de, potassium
hydroxi de, |i ffordigpebividsify itetbisphefdl#8préddnted 8 Gdorkr®OB] Frayly, RPO3

hydr ogencar bonat e, pot assi um hydrogencar bonate, |ithium hydrogencarbonate,
sodi um ce¥amnieit @§OFB’GPH§§P'2HW§¥ septainel compobnd sHeh 48 Bunetindresgreiplim acet at e,

pot assi um | Kt bi te, I t eal S§i um st ear at e,
i thi um Qeeagrﬁagf"té&“‘%'ogi&’g‘&#%%gﬁg‘@f 5 38%?%"?@?‘3%? P %’?‘?‘fﬁ‘g i um
bor ophenplhnylremdiineth) ewnplatsercimpdt 23,4 6ttatrdfboroesoecindlj andi2y3d,6enzoat e, a

di sQdi u t, dipotassi t, or dilithi sa f bi sphenol A a sodium
o B polelBbinefeeRRir Speh A troBlindnerr chobTRE byritRer ouch ar kol
met al  coogapsudd sudidd Iembhiylhydfoydinomnd, dethyliardrequidoneroxi de, magnesi um

hydr oxi de, strontium hﬁdr oxi de) cal ci ug}phydr ogencar bgnate, barium

hydr ogenBRPYBHdeauInRgy A iRy dsomipent EPH3IbteauerReAt | um
hydr Oge”Eﬁén?ﬂ@@?oﬁpin%gfe,gaéuﬁm&&{uh?ﬂ_@,tﬁ3,SBQEtirélﬁ@tl@ﬁﬁﬁf_?&ﬁﬁ&ne,ﬁagnesi um

carbonate, Strontium carbonat'e, cal cium acetate, barium acetate, nagnesium

acet at e, 28txGtetradrbudisidsequinang] 33.0:0rtstrafinosehydraquinpugmand 84i5t-e,

magnesi u strontium stearate. Furthernore, the pol ycarbonates
rragjbbe n@%’?%ﬁﬁ’%@ﬁ & cl osed system wherein the apparatus for

manuf acturing the raw materials and the apparatus for 15 manufacturing the
pol ycar bonat eShabiepltnelased may alsn be 2 edmpdndutpresented by tif fopplilgcar bonat es by

this type,of close St em ca to elimnate mxing.in of ippurities.
bur  ng” RO e e 2o e uBbr Pear boarameieE 1 etoriy Hrrdenehoett  on. o
chain teast.nati on agent nmay al so be used with the above-nentioned aromatic
di hydr oxy




20 conpounds and carbonic acid diesters. The term nation agent used may be
an aryl oxy conpound capable of introducing term nal groups represent ed by
t he genergaj-theogul a [1V] bel ow, that can be introduced as QM%’@Q Hal group
to the end of the manufactured pol ycarbonate nolecules. 25 Ar O - .

[IV] In the formula, Ar represents an aromatic hydrocarbon group contai ni ng
6 to 50 carbon atons. There is no specific restriction on the type of
aromati ¢ hydrocarbon group, which nay be a condensed rind structure such as
a phenyl group, naphthyl group, ariHr afiyl group, or the like, or one of
these aromatic rings may forma ring X1 | 2606 3 May 2003 sat urated

with a hydrocarbon atonf ‘onrano/or different atons may form
cyclic structures. In ad e gromatjc rings may be substituted

wi th a hal ogen or al kyl gro p co 9 carbon atons. These types
of aryl oxy conpounds may i ngl ude: , di ph&hyl carbonat e,

p-tert-butyl phenol, p-tent-Dbv phghyl phenyl carbonate, p-tert-butyl phenyl
carbonate, p-cunyl phenol p- currytrp)_,hemyyl phenyl carbonate;
2,2,4-trinmethyl -4-(4hydr oxyphenyl ) chroman,

2,2,4,6-tetra 3, 5-di neth drox enyl hr o

22131011 mot h T P56 GBI I R S a0 B dontbined By

2,2,3,6-18p agmeﬁmlbn&s ﬁﬁn&ﬂw@tﬂwm&nmw Q?é)bﬁﬁfﬁ&ib'ls)reﬁﬂéééﬁmfby

2,4,4-trinet - 2-{ 2- hydr oxyphenyl ) chroman 0 and

2,4,4,6- tf@tml&‘hﬂﬂ errqu@hlesumaﬁw Jbispheeddoxyphenyl ) chroman, ot her chroman
conpounds) as well as one or a conbination of the above types of these
conppunds. Th%&mgfe%pmé csmm@qeﬂsilem&ﬁpmdmra%me dsBd fERIgRL of 0.01 to
0.2 nole, preferably at 02 to O. nol e, and nore preferably at 0.02 to

0.1 nole per 1 nole of the aromat i c d| hydr oxy conmpound. 15 If the arl oxy
conmpound i s usigthenyl catbosate,ios(RH- cﬂshlaroplhmyhcmbomﬂmais(ﬂ45t hen t he nol ecul ar

termnals of the p olyﬁ)arbonatethat i s_obtained wl g rmnated with
groups edpriieepbenyl) carpenate,Ri¥(2rEapBevd °P8’r°ﬁ1?fF’é"?(\’/“i‘tFPP 'B"j bportion of I to

99% W t RafBnite, cﬁ%%n la%aﬂat@rn%f:e%ﬁwaﬁmam difhptL Qﬁ%xﬂe BQﬁﬁMﬁH yhetter.

pol ycarbonate, to vihich term nal groups re resent ed e formula [ 1\/]
20 above chtopatpatiethylvarbonatecdimethy %b%@v@ wirhearlnnatg anérircakohmé excel | ent

hea of es' Jb@ﬁ'&‘t@ 'an ng'bﬂla tf't\ggf)rr% ﬁ:rlhér[aototvrth(a}ﬁl;'rglg)sl %%I 3 We' ght,

dermnstra?es ex’ce I"ent rreglﬁanl cal propertiés su |rrpact
resi stanpeefert®l. 8 CJ-12606 3 May 2003 In addition to the above-nenti oned
aryl oxy conpounds, one or nore aliphatic nonocarboxy conpounds capabl e of

introducing o nore .aliphatic (cﬁiir rbon 15 JeRresent ed by the
Formi & V3 barsaoBnk e SRR iipPUEREAR ARl o AR REFRHETLY the
formul a, tko bemoesdiciroxylistatids gint dicdrboxylio aciifestash Sgecifidajlly, fof thiep RCOO
carbonic acid diester, dicarboxylic acids or the dicarboxylic acid esters should
15 preferably be present at 50 mole percent or less, and more preferably in an amount of

30 mole percent or less.

Examples of these dicarboxylic acids or dicarboxylic acid esters include:
terephthalic acid, isophthalic acid, sebacic acid, decanedioic acid, dodecanedioic acid,
diphenyl sebacata, diphenyl terephthalate, diphenyl isophthalate, diphenyl

20 decanedioate, and diphenyl dodecanedioate.

Polycondensation of a carbonic acid diester containing the above types of

dicarboxylic acids and/or dicarboxylic acid esters with the previously mentioned



containing 10 to 30 carbon atons which may be substituted with a hal ogen.
Specifically, these aliphatic nonocarboxy conpounds may include one or a
conbi nat i gpyqhesndecanci ¢ acid, lauric acid, tridecanoic acidfay2003

pent adecanoi ¢ acid, palmtic acid, heptadecanoic acid, stearic acid,
nonadecanoi ¢ aci d, henei cosanoic acid, 10 tricosanoic acid, and nmelissic
acid and ot her al kyl nonocarboxylic acids; and nethyl stearate, ethyl

stearate, _and, .phenyl stea~ate and.other thyl esters t hyl esters, and
phenyl esegwgﬂggﬁpﬁgmgggw mﬁﬁﬁﬁ?ﬁ%ﬁﬁ%ﬁf @EVF%%“%§W8§°QE§ﬁb|| as other al kyl
nmonocar boyylycrbaeitad. esters. These types of aliphatic nonocarboxy conpounds
shoul d be present in | 5 anpbunts of 0.01 to 0.20 nole, preferably at 0.02
to 0.15 nole, and re preferab at ,0.02 to 0. i0 | e, r nol.e of the
aromatic di hyd 899%%%’3??&8" tym&fcafbﬁgatﬁso&fea"f%&&g? gl?"é’gﬁll'pﬁé?k on agents
in total gAMbt ScidldRRicty shbild®efh zh ABOES oP@DS D] .80 Abldsidaksgat i ¢ di hydr oxy
conpound may reduce the rate of polynerization. POLYCONDENSATI ON STEP The
present | RESHAbIYAN aniraeuns ef 5%}%’2@‘? wglesarey ¢ grdewssdof ¢ Femativat eri al s 20
cont ai ni ng; = eNtd i i | kal

met al conggﬁﬁgmg?gﬁﬁmgﬁk§P?ﬁ§q£§%%Esﬁg¥g?%%®§%%ﬁhge?%p%%%ygg% eﬁgation in
t he pr esehyesiog ove gohgre paljdnstionad nompeuaky bavingIATealoy 8ibré-ORci@lay CONDENSATI ON

In this invention an (a)_alkali .metal phosphite. a.(b) conpound which
doconpose P b ad Frlieel b et R Mo MR ROl s Ridrel sl o "o (o)
al kal i nmedilydibly coftpounliz 6abcasbdviyacZDdidsterh asphnifadtsre o lyicabondigs bynor gani ¢
salt_and/or an alkaline earth netal phosphorous containing inorganic salt
is uded aSORONNENIZAUPY St for pol ycondensation. The alkali neta

phosphor us-contai ning inorganic salt andlor al kaline earth netal

phosphor us- confraésaityies bNgdlgMAEtonaRdoimpotind siahlll pRfferablp eSO hatGngOoNt @i ni ng 5
inorganic acid and an alkali netal and/or an alkaline earth nmetal. Exanples

of al kal i Phenolif sydragylgaenps of sarbaiy! goups Hithsempewids kpvias Sirempheankic r ubi di um
whi |l e exawﬁgyﬁ%@%fé%ﬁégﬁ%ﬂc 1&s ihdifdeide megnesium cal ci um) and

strontium orus-cortai ning i norgani c acids include
phosphorous aci d, phosphoric acid, hypophosphorous acid, pyrophosphoric
acid, triphosphonc béildris@riydpsaslyphsingd gthend;c 10 aci d. A phosphite of an
al kali metal conpound is particularly favorable as this (c) alkali netal

hosphor us- cont ai ni g gn ani line earth netal
pnosy 29 7 ﬂﬂéaﬂygxgéyﬁggi@?ﬁ%eﬂ%éﬁ@,

phosphor us-cont ai ni ng 1 norga c exanpl es of which include

| it hi um di hydrogen phosphite (Li H2P03), sodi um di hydrogen phosphite
(NaH2P03), 15 pot assimetiydiohpd obtestd-pydroxyphery])- KhizdkaBylbenzang; di um di hydr ogen
phosphite (RoHZP03), cesium di hydrogeri phosphite (Cs HZP03), dilithium

hydr ogen phosphite |« ZHP i i hydrqgen i.t e (NazHP03),
dipotassiun1hydroge%h%h%2p }{gﬂkﬁgﬁhﬁﬁ§lM%éﬁﬁ%?@?ﬁﬂ?ﬁgﬁé%gen phosphite
(RbzHPO3), dicesium hydrogen phosphite (CszZHP03), trilithium phosphite
(Li 2P03), tri sodi unpiptrogimhinble ( Na3P03), 20 tri potassi um phosphite (K3P03),
trirubi di um phosphite (Rb3P03), and tricesium
4,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)-heptane-2;
20 1,3,5-tri(4-hydroxyphenyl)benzene;
2,2-bis[4,4-(4,4'-dihydroxyphenyl)-cyclohexyl]-propane;
tnmellitic acid;

1,3,5-benzene tricarboxylic acid;

and pyromellitic acid.



phosphite (Cs3P03). One or a conbination of 2 or nore of these conpounds
may be used. O these conpounds, which nmay be used singly or in conbination
of two org E&%A i t hi um di hydrogen phosphite (~,iH2P03), soaNﬂ%Qﬂoﬁydrogen
phosphi te ??\la 03), and potassi um di hydrogei ~ phosphite (KHzZP0O3) are
preferable. 25 These types of alkali nmetal phosphates, which have excell ent
cataiytic activity should be present in anpunts of 1 x 10-' to 2 x 10'i

nol e, and pref bl 106 _nol e, per nmole of the

di hydr oxy corrp‘glf%&? c‘(rﬁﬁoug&kailrl Wf"ai‘ydﬁﬂ’%’ﬁﬁ'&r‘h@h n‘t"ai‘n(i‘nﬁ"si‘hor gani c
salt and/ %rdn%khﬁiehﬂ?* 1%35 &hsd’pﬁ%p%lbcﬁf&ﬂ%%@rth@m&c&h%b Qida%o bBQicG@Pi ¢ salt may
be produced by supp yi ng an al kal i 8 CJ-12606 3 May 2003 netal and/or
al kal i ne @dyantagget al conpound, such as sodi um hydr oxi de, potassi um

hydr oxi de, |ithium hydroxide, sodium ~ydrogencarbonate) or potassium

hydr ogencar bongjie 3 tﬁespty[p wmﬁanha'c@h@gum%ganbﬁ n@ffi d from separate
paths to a raw materi agi'tation vessel ycon ensati on vessel,
and & | owipnlyfuricgomsl kempounétuad:d shpdid@enerhltabé m@nelamtlhtcrfét(b] melswptassad to r eact

el 1 oy EOTRRG AL a0 pDedhie s Beckinbee ikt Bl o AR L, PRCIBRS o i g

i nor gani ¢ of tHettotalnghduint afﬂaahioaaueaniyhrmt;ahpahﬂsphor us-cont ai ni ng i norganic
salt, which has excellent catalytic activity, is preferably used in an

anount of 1 X -i to 2 x 10-j nore 1 fer bly 5 10-~ to S x
15~ nol, per ngig%f%*fmateﬁel‘a%%&?f%ﬁﬁ%étm@“ aWPé’HtSrog\ﬂﬁ‘ﬁ'ﬁ %'p%‘fré used such
that the ehd Sl*l‘(ﬁlhﬁéebaﬁﬂhﬂ:ka(bbiﬁﬁ A éBhtaindd e hBWeléritiohed &hy&oxyt hin a

speci fic range, ali. metal phosphorus-contai ning |norgan|c sal t

and/ ¥t al kampendead the Wétoarc asibdiptierrae inised (9ithe saount av yhish eatalytie | s used as
a pol ycon nd little
15pbr anc h?ﬁg&?{a{r’i lg%gn%%%@@eﬁ?g i r¥%gg€i§r{§ %}an%éﬁagggs Kﬁ ?lsl@gllgggr g | evel of
activity fob xpod mdle aln qnﬂ npd)edamentAlas amomt(sbﬁﬁcwomo@xh(thttclaatytideconpos es or

volatilizes at a t a_ basi und, may be
used as apﬁ%(?‘gia%? %gﬁ Faqénﬂlo 'fl‘?r ‘FiE isrﬁi}%'wﬁm%ﬂgﬁmf@%i kal i metal
phosphor us-103né aixniorigndle o gefeired with € xard/tou xal (Kahsleof 2iea hiydroxe al

phosphor us- cont ai _ni ngw‘norgani c salt. l\/bre specifically, at |east one

conpbund 61 Belead dydioxy rempeusdsseestadly P15fefedof  anmoni um conpounds and
phosphoni um conpounds is favorable, wth at | east one conpound sel ected

fromthe groupTa&eif bt Bdeqbase iRy fﬁhﬂ&ﬁ%u@m{w&mﬁ@Hﬂ@h‘:ﬂ%fﬁl@:ﬂl quaternary
phosphoni um conpounds parti cul ar f avor abl e anpl es of quaternary

anmoni um desigl sampeunizng ﬁ&qahwmm@tﬁwomp@dd@ﬁﬁwﬁerst@@r@ét@d fromthe

group con t d g\/g{g}jgd].]]
tetraet hy?gﬁhoﬁiqua%a t@e ox?{% até%’ ii%—é Hggttg%ﬁ?g )&Py?{acflnmni um hydr oxi de
( Bu4NC]—|) hadrdxide pnlenhly IOIﬁdihx?doayrmanimihw K@@Oﬂmnan’dllotdﬁw agdat er nary

um ¢o und ds, s _of qu ern nds |ncI ude:
tetr et h;?/’ p@ i"ﬁiﬁa%ifﬁ]e F OR Z&f é’-&hag% rae Wo§§ﬁ°6‘h. um
hydr oxi depérﬁhélBGH)hhydmdyﬂ:&npm&GJ 12606 3 May 2003 tetrabutyI phosphoni um
hydr oxi de (auaPOH) and ot her such quaternary phosphoni um conpounds. These

(b) " compound t A8 et sARDGE EmBim Ay B Epnopid il e taHiE0 1 o'

300C shoulngbtdI@ompshdiin tm\amﬂalﬁanbemrwly quiaftifledSusk@iy byrtitratich)d
preferablx} 1 x 10-5to i_. x 10-2 nol, per nole of dihydroxy conmpound. The
H

_use of a PByit Wﬁ%ml%ﬂﬁcuaé‘éﬁﬁ%%@’ Wratipy the sffectescCaalyte rature of
100 ?50 3_0(3%1@51%@0 QHH&RQF&SmR f@JH:@:h'ﬁ%n‘oxﬁ%é‘!abo%”@QHééguéﬁl C@isa| ysts
results in'fewer term na groups and In a suppressi col or

det eri or atsummiseduthatiigs pedudittapdaden! ¢f dftti’:rengetheamwmnt whichhesdligadt r ost at i
char ges. ensati n npl i shed
2 one SR amErRgEnyPEahee catth il Sk ERNA SORREE T BN aRER

manuf act uktfbgiveRl a¢Cay d3ten iiterchdnge rabﬁomtaymxéﬁ“mat: caraly@i€ amount).

In specific terms, the effective catalytic amount can be determined as follows:

9



the previously nentioned di hydroxy conpounds and carbonate diesters in the
presence of the above (a) al kali netal phosphites, the (b) conpound which
15 deconpgéﬁi @fﬁ volatilizes at a tenperature of 100 to 300&May&03r t he
{c} alkali % phosphor ous-contai ning i norgani ¢ salt and/or al kal i ne
earth netal phosphorous containing inorganic salt. The pol ycondensati on
reaction for bisphenol conpounds with a carbonate di ester can be carried
out under sim]ar, condi ti]_gns_ as those for previously known 20

pol ycondensat i Bypdvange: 3 ealibratiap cueveispipgyred hEPHISE Bﬁéﬂéﬁ‘orlf‘m?ﬁt?m“and t he
car bonat eqlicealygi afdait WhdhGhé i3RI Ml uid mt&%&&m%&%%@&% g9 the

first stage reaction at a tenperature of 80 to 250C, preferably at 100 to
230C, andametes ipieechenggiypactin (the @mewnt abwluch thegompoydseffgetiviebrac®as o 5 hours

pref er abl Xat&l?%se)oanh(?h 4de2?elé.ro§B%tgrgﬂte?c\af-)?@%:ggéﬁiloﬁéﬁ{eﬁzr 513 laXxoLRtr of%ottlig 25 3 hours.

The reaction nperature is & reaction sys{nem s
reduced i hydroxids uf the bispbenobpérmgsle gf mive bispleenokbia edrined tHeehitabese aboanhi sphenol

and t he carponi.c acid,di ester, d finally the bisphenol and the carbonic
aci d dies P"%%S@ﬁﬁﬁebﬁtaéﬂsﬁ‘ﬁmﬁﬂ% contaipy §‘¥‘2@B%alg' W“Q‘b‘b‘?aﬁ’ﬁl ycondensat i on
reacti on ghpigfHes.!t PhedddpfeciTUREr inRAHAREL RARDA hebOdetdmiimed br Mistdn@8S. Because
t he manufacturing nethod of polycarbonates uses a phosphite of an al kali

net al andavihe amopntied ofigemersrrheneiptangd unrgagtedbisphepehps carbepic geidydisstedensat i on,
side 5re hh&'&}yﬁﬂ@ka&%‘}fvhi@ﬂ%%] BQ&%EsQ}éd%ﬁlaﬁéal‘ﬁJé ardiBhakr, compounds are
utilized are reddced. A po6lycarbonate with i nproved col or éan be

manuflact urefidctefdeier, legh parformhndediquidnéhnormatograply er protichn sechcamalykisbr anched
structures such as those represented by the fornulas [VIJ and [VII] shown
below. OPHZE) \ — X\ / O ~/ 00~~x~~00 ~0O_ (Mn \ / x\
[\ X\ [/ o Aternatively, the polycarbonate manufacturing nethod can be
a two stage 10Bphassigabke ddgide dievtehiatecisthangd dostioh When gie bisphesicince to Figure

1. FIRST STAGE OF THE, POLYCONDI i NSAT) ON STEP First, raw material s including
the aboveSti¥imgaAad "dl'H}F&J@Q‘?PQ‘B‘H&H e 2Ll nsepBh metah ermpindpdiicar e ni xed
in an agi tRbsMbadidalester mall;ugaémﬂe@asafotv%evmbﬁ&ea Reh RfefiniérBimberred to a

Su

pol yneri zation tank and jected to polycondensation. In the first stage

of tlfe porepetinidudertht sameeanditions (temperatugandpygssuref asdo thsosiell 15 sel ect ed

fr om anong, SHROL HILGSIARUAAS: D HARIABEDE MU GRTRRNIIR K a3 cff scussed

above) is used ds a cC yst.
determine from the above-mentioned calibration curve the amount at which the alkali
metal compound and/or alkaline earth metal compound contained in the raw materials
effectively act as ester interchange reaction catalysts, that is, the effective catalytic

20 amount of the bisphenol as the amount having the same catalytic activity as sodium

hydroxide per mole of pure bisphenol.

Raw materials for which the effective catalytic amount has thus been
controlled can be obtained by adding an alkali metal compound or alkaline earth
metal compound to the product of refining a dihydroxy compound and a carbonic acid

25 diester by distillation, recrystallization, or another such method using a manufacturing

apparatus that is very controlled in terms of accuracy.

Examples of the alkali metal compound and/or alkaline earth metal compound
include organic acid salts, inorganic acid salts, oxides, hydroxides, hydrides,
alcoholates, and the like of alkali metals and alkaline earth metals, specific examples

30 of which include sodium hydroxide, potassium hydroxide, lithium hydroxide, sodium

10



3 May 2003 The m xi ng of the polycondensation raw materials and the

catal yst usually should be conducted in a nitrogen atnosphere at

at m)spheréccj_pj gsure. The first stage of the pol ycondensatidMag28d3 i s

pref erabl y"conducted at a tenperature of 270C or lower, with 80 to 250C
preferable, 100 to 230C nore preferred, and 120 to 190C especially
preferred. The reaction duration here should be O to 5 hours, with 0 to 4
hours preferred and 0 to 3 hours especially preferred, wherein the pressure
her e shod}y&rcl?é“‘?aﬁaﬂb‘?ﬂa% Rjasshist F’Eﬁ?ﬁeég%rg?'@tee éthilﬁﬁi‘f"ilﬂ’g?“‘:%b?ﬂa‘% ni trogen

at nospher@drineéfbdrRh, pStEstiNPcridiate, ffhiukiiEar Bl CONPENFAThENhovassianext , an

al kali metal phosphorus-containing inorganic salt and/or an al kaline 10
ear t h netasktajsh Bvie peptate sadismriteatats. potagainn steatate; lithium gtgardteaspditme at al yst to

t he poly AL i r . §: i fAF reaction,
and- Fur { ROy e R Rpb i SR bol kil bdilih (3hAAE, Bialeln

phosphor usneeand, dittnimdenzvateg adisedismlshlt,alyghtassival dalt) ornilithamt kaltnaft al

phosphor us- cont aj ni ng. i nor.gani c. sal y,.be added ~n [ts enptire amount in
Phe” In° s duainachauodym a iSub il e R sAl eha andel. i SBet bk and
subsequendlk#it memBcotthouhid ahdldigh AldRREE Yarium WMdEdXide, iagndsamge gi ven above.
It is preferable in the second and subsequent stages of the

pol yconddideaxids stsensiynt yrdrexide, ealgivm; hyfragengseionetgr arium be rai sed while the
reaction j d i i tage, 'thus
bringi ng lgbgg&tﬁ% H%drﬁoe'%%f F‘% lgiéj?] m&(ﬁéﬁ%ﬂéﬁg‘%’gﬁgéﬁgH%’ﬁ’yg%%e{lﬁéﬂggréboni c acid
di edber, calwurhgarbphate, baswheabbnaie dnaghesivwn cirbonate, atrontiuti esbanatd, i nal |y to be

subj ected to a | ycondensatjon reaction at 240 to 320C under reduced
pressure c(#c"g" ﬁ%?ﬁécbgp"Weaggtfgea‘ﬁlag'ﬁrﬂgfnearcg%%ysulo“gﬁ?]ﬁ&e%trc’ ‘fai%’?’ The conpound
sel ect ed stda@di® HAAGMArBARNNM, WilgheigRstedate pad spBasM elakd@® conpounds that is
used as a catalyst in the first stage of the 25 pol ycondensatd on step w |

vol atili2e under the reduced-pressure and heating.pol ycopdensati on
condi t1 ons. | n HHBETaEy i BN -URATREE e b DAL RIL S MRAGIFER he

pol yner i zahdréin tl?@dbpbﬁuﬁlf&xﬂhﬁ@&tdnﬁggﬁé raWi matB®ai@hdiathe apRtaths for
phozﬁ)horus-cont aining 18 8CJ-12606 3 May 2003 inorganic salt and/or

al k&P i ne reznufactyringdhe polpeashanates arhireatbnsongeqteth idamifectwrangiofi s used as a

pol ycond i i . s of the

pol ycond ni’gﬁb@ﬁa‘?{é’ﬁ‘yﬁ%gﬁ%@%mﬂﬁq{s}e %(L:é{ﬂ gﬁg&f?@klg ﬁl%g anmoni um
conpoundsmgndtighosphoni um conpounds used as a catalyst in the first stage
of the polycondensation step is mxed with the alkali netal

phosphor us-co Mol I i i.ne - :

phosphor us- coﬁ‘gﬁ% ‘ﬁg"ﬁaﬁgﬁ‘gg‘ﬁi@ pglg{:a%b%fe%géss&gg@gttgﬁyg\?%%h’gﬁéﬁé econd stage
of the pabywioattharegantinnay atoce, usthwith e ataye-mestadned avhnatiodilydraxyhy dr oxi de of
t he,al kal i net a‘%ﬁﬂ?’ﬁd/ r _al k.gl I nfge earth netal, but if the compound sel ected
frofff 10 &8RS ARS8 HEE™Sand phosphoni um conpounds and t he al kal |
met al phosphorus-containing inorganic salt andJor al kaline earth netal
phosphor uscontEienemtindtioaragem usedyaiyt besanaaryiseglcanipaiind tayabletofpol ycondensat i on
stages, no hydroxi de qf the al kali tal and| or li.ne eafth netal wll
b or odudB oMl B ceurs aRrestatse B Jhe S Rautler RS e el ow t nat
resul t frihirbichd £5LRARINAS grbdY © thydidfiitdandm vlrtd poIpeLboiar be suppressed
even better, there wll be %ress production of the branched structures

expr essedn@gcyles nul as [VI] and [VI1], shown above, and a pol ycarbonate with
i nproved col oring can be manufactured efficiently. Enploying either of the
abog§ manuf acturing met hods nekgs i;._pm,-zi ble to obtain a pol ycarbonate

with excellent coloring (hereinafter reféerred to as a 20 pol ycarbonate [A])

at a high polynerization activity. The manufacturing method pertaining to
t he present i dudinfornulpsArysprepants ansagomadiodtydrocpbon gpsupcertainingt ure 1, and

may be ei mboﬁ S iﬂ{épﬁ n8 rspé%ﬁic%stﬂ&%%eo%sthe EQBQ of aromatic hydrocarbon

group, which may be a condensed ring structure such as a phenyl group, naphthyl

group, anthranyl group, or the like, or one of these aromatic rings may form a ring
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reacti on apparatus used in conducting this reaction may be a hori zontal
type, tube type, or colum type. Furthernore, there are preferably at |east
two pol yrgeriipebé on 25 stages) although there are no parti ci May 2 rictions
on the nunber of stages. The intrinsic viscosity of the pol ycarbonate
obtained in this manner, as measured in 20C net hyl ene chl ori de is usually
0.10 to 1.0 dL/g, with 0.30 to 0.65 dL/g being preferable. 8CJ-12606 3
May 2003 s?ﬂj“éft ining to

t he pr ese%‘t&}#ﬁ%}gﬁ}f ng&ﬁ@d} ?}{;ﬁ%ﬁ ’er ab%gggéfﬂidﬁ*d%%@%{%%@ﬁu%@ expressed
by f or nulcxclioAtiuctugeshdn pddisa@mn thesharamabeoogs mayf bel 806titpiedmath a ledgen nor e

pr ef er abl a st preferably 800 ppmor |ess, and for
t he bran% é?'?%ur@ﬁﬁf%nq%'wﬂ?gs‘ggd %f?nfa Sl a [VII] to be present in an anount
of 200 ppmor |ess, nore preferably 100 ppmor |ess, and nost preferably 50
ppm or | ess. Hmesqymtdﬂaqﬂmyecodmbemdsim@t1'ncindc)fpltehelsdupbafr@mcdmduamorrpounds, an

| ka] i h di h b dded to t d
Sol 3%:% Eglgtﬁﬁg’i‘tyﬁﬁ‘ebgglgﬂgq lpﬁp@ﬁ@%gyﬁwﬁ é‘gtﬁe? get"e&lt}‘l@ By Fﬁf ‘g‘{i‘?econpounds
repr esentpﬁdmwpﬂehel peumylpAsnipleny! dadorag; ﬁ‘2’|4Ltn]neﬂ{WWf(4b9| ow. The quantities

of these conpounds can then be assayed bz} performance liquid

chr omat odydiskyphenpl) chromamds2.4.6- tetramwww s-dp th>)l 4-hydvaxyphagbH (X
represent; r 1 nthis

i nventi onﬁroq’?#n’ ?Z% -triet ér%ggng?rg(ip@ae@ﬂj%ﬁ{ogggd%g? 6%%?%?%%’3 % é %ESCI‘I bed
above doehmethjrl hhychoxxphbmyl):dubmh 2hstrencthyli v(Peblydavaipherad X chromide

pol onden reac erivative such Bl bel ow,, formed froma
sul tr cd’ﬁ éetgg}emyiQégﬁp{g{?ﬁ@yﬁﬁ’{%&x@ﬁ ﬁgfl{ﬁlﬂa‘? ofhep Phiomel 4nd/ or a
derivati \eamfpeﬁﬁaadasfwamstdﬁe o0& bt BinguHTURCaboke typed el thede campourdef erred to as
the [B] acidic conpound), may be added 20 Exanmples of the [B] acidic

conpound i ncl | furous a | furic .acid | f acid, a

sul f me- based gfg'ﬁmﬁﬁaxy &o‘gﬂﬂuflé%g‘oﬁ cP'ESGWdBGH’B“ch:‘lOéﬁ ﬁ@l‘a? led derivative.

Speci fi ¢ paablyas 0i02¢ 098 mdk, faxd.l niRESFeReMY A 8.0, 1b.%nélpe,29molé&%l 12606 3

May 2003 benzenesul f onat e, net hyl p-tol uenesul fonate, ethyl

p- t ol uendkeArPwAkGL éthrgxbmrypoupd{ ul uenesul fonate. This [B] acidic compound

shoul d be contained in an anobunt of 0.1 to 50 tinmes (nolar), and preferably
lff’ 0 1 S tifBe b Aeohp oaﬁ@;srwé@mnﬁﬁfaﬁ{oa&la\gthémttam?na&arnzﬁén the( MOl ar),

respect to the conbi ned amount of the alkali or alkaline earth netal
corrpound neaeuddr tethinals afitbe piilygadyanrie thas npetimidedawdl hetternuinatbdwitt aci d di ester,

and the S in the
reacti on #ﬂ% eﬁ@%s%{i/g?g% |one§mf&]% Q‘%glr‘fb“%aﬁgﬂ“@& &ll e%ggl di ¢ conpound
[B] is addddll o 9%7b6 seisgproferableoarid pe tb@&%tbem’g gvenbetcr. (poI ycar bonate) [A],

t he phosphites of aI kal i et aI s 10 renaini ng in the polycar bonate will | be
neutralized or ed [ k r

ultimately topb% %coatr aolnﬁtéad{ovﬂv }Pﬁ %“g'ﬁmi)%{)?ps re%vﬁ?e@peg bgsﬁ?es{oéﬁgl@? r esi dence
st apd | i t yabovatidvBdediingoducéd invhé sioveayentibAcl Mton Hakekcldnhhdabe above [ B]
acidic

resistance, and in addition, even if of low molecular weight, demonstrates excellent

mechanical properties such as high impact resistance.
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conpounds. The anmpbunt of [C] water added to the polycarbonate [A) shoul d be
5 to 15 1000 ppm preferably I Oto 500 ppm and nore preferab%g 20 to 300
ppm Theg@ddispson of the [B] acidic conpound and (C wat er® MRY #9Q%r t her
increase the efficiency of neutralization of the pol ycondensation catal yst
in the [A] polycarbonate and can result in the production of a

pol ycarbonate with good stability during nelting and superior color,

{ ranspar ency i BRGRH e S5vRL A Rneddtd ol BERESunEE hE bARGE aiffat M1 di ng
of the [A] polyc~rbonate is perforned”wth an ordinary kneader, such as a
uni axi almendceatbdrey corbpamilatapakle of troducdng etedrintorenligatic Aydiot¢dieme kneader s
can be used effectivel et.h . not they are  vented. .Furthernore, the
[B] aci df“étsé?%%%ﬁtﬁ(&géﬂﬁ %nlaﬁ Lgﬁl%f%éﬂgéﬁé'ﬁmﬂmepélsf%"[A] pol ycar bonat e
obt ai nedefyinitb®. pol ycondensation reaction is in a nolten state 25 within
the reactor or extruder, and the! [B] acidic conmpound and [C) water may be
added separ at el r simultaneously wth no restrictigns on the order of
addPtion. Si r{ﬂlt‘%lﬁaﬁgﬁ\.‘}g’rgé"dﬁ"fs?’btﬁ aiséa‘\é\qné{i@‘r“r%(?.ran é‘iﬁaﬁlfﬁé?“PD] may al so be
added to the polycarbonate [A]lgppeduct as long as they do not adversely
effect the basic objectives of fjhis invention. These additives 21
8C3-12606 3 May 2003 [D] include a w de range of substances that are
convent i conaidiyg OIGe3D dacbanaitomnawhioh aiag befsaistitutadawities Halogenpur poses. Specific
exanpl es include: thermal stabilizers, epoxy conpounds, ultraviolet

absor bers, d release agents, colorants, antistatic ents, slipping
agents, anti- 8@&?'&9%@%%{@?“? FEP9RHRKY compqynds B‘@éi“}‘fb“%gﬁgﬁf’%? 5 nat ural
oi |'s, sydahibatation OF | snde¥sRSacid) 1488 a6idf tridb@hsic ad0pdnPAEGRBicGcldl | 1 ers. This
i nvention provides a nethod of efficiently manufacturing polycarbonates
Wit h i nitalmidlg agid) kaptadgeanojgracids steangicid, ingpadeeanpisi ackl, Bengicopangictacishs and

M 7 M 2&fcRaAlE BLiB%nd HAisRLLUAGRR el ARyIRAARLGES AR ACEE ME ARy zed. and are
i deal for a nunber of applications, |Including us€ as genera | di ng

mat er i alstgaras ethybsteara@nahdgthienyl ste@ratoanst ather miethy! astererdtiall sstemsandead| i ght

| enses for autonohiles) as,eyeqgl asses.. optical |enses, . optical recording
mat eri al® Fnﬂﬁategtqﬁg?e %)3'?' f %%‘P’N’#%P 82?;?% y%lc a§gs ?/\S/e‘f'?ll %Ss&%etrﬁgﬁypappl i cations.

These pahymeaboxdicesiddserespeci al |y i deal for use as an optical nolding
material. The foll ow ng exanpl es provide nore detail ed expl anati ons about

this 15 invention. Howeyer..this ipnvention i ot. limted.to these working
exanpl es. aﬁhﬁ%@ﬁ%ﬁﬁ%‘@@%ﬁﬁﬁ%ﬁ%&% S&B‘r‘lﬁik’ﬁﬁreé%r‘&ﬂ es of this

i Nyent i Ginckh® oTBAA Ub 0 0i o]t e feblyoioNg tdBNBeole, Al ARt frafetab®y Anal ysi s of
Al kali' Metals and Al kaline Earth Metals in Raw Materials] 20 Sanpl es of

the raw He# el H) molgeps mnlepbthe promatic ditydroxy comeousdd Usnaf the abovsy
convent i Ghdlor fdrflafioft A8 oA Mdﬂ%%eai(t& (RS S Hol§ pbitRolelbffRNCE of each

constituent to the "parts per billion® (ppb) level. [Po?ycar onat e
| nt ri nsiaonvatgodibydrgxyl agmpound miay s¢duce theaats of polymerizaiesur ed wi t h a Ubbel | ohde
visconeter at 20C in 25 nethylene chloride (0.5 g/dl). [Polycarbonate Hue

(Yel | ow gi0edoNDENS ARION STEP

The present invention involves subjecting polycondensation raw matertals
20 containing the above-mentioned effective catalytic amount of an alkali metal
compound or an alkaline earth metal compound to polycondensation in the presence

of a polycondensation catalyst.
CATALYST FOR POLYCONDENSATION

In this invention an (a) alkali metal phosphite, a (b) compound which

decomposes or volatilizes at a temperature of 100 to 300°C and/or an (c) alkali metal
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8CJ-12606 3 May 2003 A 3-mminjection nol ded plate of polycarbonate was
prepared (cylinder tenperature, 290C, injection pressure, 1000 Kg/cm 1
cycl e, 45P)€ja_q; (Lgol d tenperature, 100C). A color and col or ot Mer 20t e meter
(ND- 1001 ) ?&E on Kenshoku Kogyo) was used to nmeasure X, Y and Z val ues by
a transmttance nmethod 5 in order to determne the yellow index (Yl). Yl =
100 ( 1.277 X - 1.0602)/Y [Concentration of Polycarbonate Term nal Q|

G oups) AQD.4 sanmpl.e of .t he product, was_.di,.ssol ved jn 3 of chloroform
The rati oplzq%’h‘gﬁou%é?"rtﬁ“ﬁlgﬁ "al—rﬁaé'?co%ps? n@Sr %’haelg?hoegfx%glﬁ{é“gﬁm’sg%?%‘ﬁ'of term nal
groups Wasoritdifing ifbrg@lic sultt askdly theanhpit b3 polycdrdafisatignet i ¢ resonance
(NVMR). [Determ nation of Polycarbonate Branching] The anount of branching

was det erm ned antjtative analysis for the two, t . of conpounds
represent ed byTE%?lﬁ%f %tajﬁ 0s ‘Fﬂf“i‘%‘)‘x%'é'%\‘/&orgﬁ‘?fcssa&égdjﬁ%"@g eie's“ﬁ'éd by al kal i
hydr ol ysi gefifl ph&iphetas-XodhiRRB Ihct g RHOHNGE asélp&ﬂ%%,mms%aiayrﬁh% 15 with

hi gh- performance |iquid chromatography &HPLC). 2 8CJ- 12606 COCH -0~ ~
of f §l) 3ingeganiowsl and-an.alkalimetal ang/or arf slkalimeeprtvimetel ngxammesnfadali, 1D, 33
The appar kbt st iffuR bXGAT AR, REGUIELIGZ A, WA Ui, a0i tator S
vessel to mXx e raw naterials, two prepol ynerization vesse‘fs, and two
hor i zont ahlkplideyaaeth inresls twlude smghasiunT trdcipmppardatrostius. Ekouplesof Fig. |. The
conditions, for each reaction are.sho in table 1 helow, Table 1 Pressure
(For 1) TenBheRboP g e R P RE e e H R As AS R oP SR 8o phor ¢
Pressur e hytidphegphbroat B8 HyesphbshoRbadaatiphephd it dcil) anEsdRphosphori

Il 002301Prye,pggl mrf zation ve‘?)s)erlﬁﬁl I 20270%. 5Ifi|ori zont al poﬁ/r(r);%zog{:i on vessel
| 23080. 5Hefif-zont al pol ymeri zation vessel 110.53050.5 10 The nolten

bi sphenol A fromthe pipe directly connected to the bisphenol A

manuf act uri ng ANRBEFHitE D LSRR MefaPédinposhd B gaidilatly hvdRati®hd @k (8 Phenyl
carbonate fromthe pipe direct|ly after distillation (supply rate, 34.7

kg/ hr); atilali metali phosgherue-gonippinginasganihsaiendopinalkdmesprtametal al yst i were
conti nuou )| J . i . 4G Wt ai ned at the
t enper at uéﬂé&égﬁdﬁmﬁugg%ﬁﬁ 1%&@%@?%%%22&?@%%@% I:Ng\%fi%{sht%gl ied (at a
suppl y r adibydmgpenghosphite (BilBFOR), lsoditn difydixigep hosphiteXNaHaPQs)epol yneri zat i on
vessel |, prepol ynerizati,on ves I, bhorizagntal pol r.ization vessel I,
andslﬁori z%‘ﬁ?ﬁﬁ’"ﬂ)é\@%ﬁ?’kﬁtﬁs }Hg’@g{mr T“g“{é‘ﬁa(aﬁ‘ﬁ&?%? Plgoggl“&nder the reaction
condi t i onR¥HPEY), abse dilydgeie phdsphiteWs TBROWY @ilithiem hodrogéd pogptie. 24  8CJ-
| 2606 3 May_ 2003 The intrinsic¢ viscaosit concentration of termnal OH

groups, p@iﬂ%ﬁﬂo‘ﬁ%‘%"é‘“ﬁ dydrpgenphesehits (NeHHOh dipotassing ydrageR manuf act ur ed
pol ycar bopgdsphite\&,BIPOIf Rirubidium hydrogen phosphite (Rb;HPO3), dicesium hydrogen

phosphite (Cs;HPO3), trilithium phosphite (Li,PQO3), trisodium phosphite (Na;POs),

20 tripotassium phosphite (K3PO3), trirubidium phosphite (Rb;PO;), and tricesium
phosphite (Cs;PO3). One or a combination of 2 or more of these compounds may be
used. Of these compounds, which may be used singly or in combination of two or
more, lithium dihydrogen phosphite (LiH;PO3), sodium dihydrogen phosphite
(NaH,PQO;), and potassium dihydrogen phosphite (KH,PO;) are preferable.

25 These types of alkali metal phosphites, which have excellent catalytic activity,
should be present in amounts of 1 x 107 to 2 x 10" mole, and preferably at 5 x 107 to

1.5 x 10" mole, per mole of the dihydroxy compound.

The (c) alkali metal phosphorus-containing inorganic salt and/or alkaline earth

metal phosphorus-containing inorganic salt may be produced by supplying an alkali
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determ ned. The results are shown in Table 2. The al kali netal conpounds
and al kaline earth netal conpounds in the bisphenol A and di phenyl
carbonat%ﬁﬂggg as starting materials were less than 1 x 10-3 Mayl260per 1
nol e of the iﬂydroxy conpound. Mre specifically, the anounts were bel ow
detectable limts. Wrking Exanples 2 to 9, Cmmparison Exanples 1 to 9
Pol ycar bonat es were al so manufactured by a process simlar to Wrking 10
Example 1, hut with different types and/ or anpunts, of. catalysts. The
Fooults dbesgnalsaikeipe sih Sl b5 sk HHRuR hUBKES Posstay 2003

Cat al yst kgl aleDRiRfne pdrétillS MMMy drogencarbonate, or potassium _

of 1VConcent rati onYl BranchedBr anchedCatal yst (x 10-6(dl/g)of Term nal
OHConpourydmepenarhenate/ 3208 phosphstiscoptaning inpreempgyid Aqupsappiaies pathsgLi H2PO~|

. 5541 SO < . ‘ i 9 |l e

2ver ki nls FOPOTS 20! Sy BI000 A8k pEhERRbaiod b MR AT

S0. 55130 %EK2liondtdlemeiop hlkalinddmaith myhd ERIRInd tQ GeaBWVitlShe PhbspBOrus10exanpl e

5Wor ki ngNaHi P030. 5(46170.,93110< Oexangsl £ 6V§éki %HZPOSL 54. 57130
98380<10&RARBYE HOSARF AGRLD BE2R!alt5E VEapehey g LBcopdacation essel.

8Wor ki ngKHzPO~0. 50. 48130 94l 80<10exanpl e

9Conmpar i sonNaHARQcBalk4N meaBiHoepHodslidaileng inotganibrsalt and/or alkaline

nmol dConpar i son I—%PO 2. 00, 2941Coul d<10< Oega | e 2not )

mol dConp&ATtl Bl§ PROTHR CEfAINIBg LA IH W HEF‘%S exggitent catalytic

ol dConpaRgARKI4R eibR01s3® R Hind K10 €6 21501 € 16981, and more

nol dConpar i sonLi O—|10_g. 53141 231 53080exanpl e

5Cotpar i Poefeabiils 000 50154 b 2mel povesia epiidydosnpempawdNaCHO. 50. 52171. | Sl
21070exanpl e 7Conpari sonKOHL. 00. 56131 2823701 40exanpl e 8Conpari sonKOHO
50.531 G 2014pQf06% amlinSard Gl sich t'ﬁmmﬁécﬁwcétglyﬁgmﬂﬁ&,@mar ative
Exanpl es 10 to 20 Pol ycarbonates were manufactured”in the sane manner as in
Wor ki ng Exwmpiterials ie witbpta spheific rangetapd e{c)aflkalianethhphosphodust tvatairsagie anount s

were vari.ed as_ sho in,Tabl e 1. ese sults are .given in Table 3. 26
803 12008 orae S gk e me i BBPooh G oh R Shokile il 5 38eF
conpou nd@@mglyﬂ&deh@(&jibwll'ﬁﬁlﬁfmﬁbdw&imﬁeﬂiﬂr gowhedx(ﬂia)g?h? ng&es or CH

gr oupConpoundConpoundvol atil iz at . 100, t oconcen- 2)3d0Ctrati onType
of Ahbunt PHFHI9E ot bHBARHatuey é‘?‘gaﬂw"&}@{“&&?é?%%‘fryi%i’?b?@@f‘(’&ty for
losmVBP,gg&Hngg,o ) (ppm Wor ki ngExa | e 10Li HzPO, t

5MeJJOHS5Xt Os0528095220<10Wor ki ngExa e ttLi Fi zPO~t OMeJJOH5x1050. 4980
93t 50<f OWbr ki ngExa | e 12Li HzPO 0 5MeJJOH5x1050. 4490 93100<t OWor ki ngExa
1e13NaHzPO, 15 negﬂn excrowsuxhthaigts o BRSOV e Yol atiEsstha temperature of 100 to

L PR S S aETaR Sl D

5Me. NOH5xboBoMEB80ed 857 kel wetdl phepbherus-comaiking P arid/seliNOdbx 2lkBnG 260

o tORarwEOU B R BB R e S o AP SRR AP e =™
1e10NaHaREmpOIMeY s¥iEctzd TOARDEZ gRiupicoidieing O£ 1A mMoninar adnpoaid sidigExa a

o1 2Kt PERSTETNG BRSOV SO RIPP Eo Vi SR RIAT FEAAS BB BXam | o
St OO TP e LT P Rt CHONBA IO

24210013G0omppends pasicrey favorable. Examples of quaternary ammonium compounds

17K oMM T Bb T sa PG AR LR BB e oF o she-norbictoao

5161 21144teatGoipamatinmdlydtotided MealNOHS, teteddttiit-Atn@08m-Hy@dideO- 50 . 2734i m
ssi bl e<t Som~- ~l~] ~ a e 10BPOH~ 5xt 0a0 5371 261520 80
Vor ki ng gﬁéﬁé}g ‘26”%“&5‘8&'?5&@?‘@%&3@5‘?‘%“% yneri zation of the

pol ycar benmbmyetzytanthomied hyiioRideafd adiet @iatediary amknohitim Gdnfpdi@ds.i | e raw
materials, twp prepolynerjzatiqn tanks, and_ two horizontal polynerization
tanks. THeamales gfiquatesaary phosphepumcpmRaungs include: (stramethydphosphopim gcy- 12606

Tabt®e 4 3yMR¥%idQNVR,POH), tetraethylphosphonium hydroxide (EtsPOH), and
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Pressure {torr) TenperatureMean residence(C)tine (hours)Agitation

t ankat nospheri c pressurel602(nitrogen atnosphere)Prepol yneri zati on tank

| 1002301Pgepqbygger i zation tank 11202700. 5Hori zontal agitati3May 2003

andpol ynmeri zation tank |123000. 5Hori zontal agitation andpol ynerization tank
10.53000.5 The added anount of phenol solution of 0.5% sodi um hydroxi de
was adj usted such that the exhibited basicity would be equivalent to the

anount sh e .of bi,spheno nuf actured in
the bisp hgnopﬁtg}pggsﬁhsé{c} u%%mxl\&g)ga )rsTaDnd QU ht(@ﬁtema%@boﬁ[i oMt eed rate:
36.0 kg/ hedmpdimids. "Bisksb eanpquadp e wlrsea:hhgyfor fidombiMadien offlBld & mékepheny|
carbonate (feed rate: 35.5 kg/hr) that had been punped directly froma pipe

after dist¥Pef-ation, and a phenol solution of a catalyst that deconposes at
100 to 300C were conti nuously supplied in the amunts shown in 10 Table 4

to an agitati ofhisghcofpbiidthticathpdseeol RIMAIzES é!raQerQ%)éfﬁtﬂreaé}Q‘O@to Next, a
phenol sol ution of ‘the specified anmount, of al kali phosi)hlt cat al yst

was dont i AMBGsthpuld s psedeia a?@mﬁlf"étplfllyfnﬂ)r todtd Hh makrnd preferibihl wd§” nai nt aj ned
at the te o zation tank
|, prepol ;E/g)rrié%?%z)a og)l %/glmfaqqq pg[lFil rlrlg??ltza ? ?anaﬁi{,t and

hori zont aﬁecbﬁlppsdsmolianbzesaha tcmpk:ramrc Dﬁl(l(haBOO‘f(dmd aamhoaplﬁeexf anate of 36.0
kg/ hr, cal uI at as bi gphe atlo s conduct ed under the
reaction & ﬁlélme?gﬁ%m%? éﬁs 3%%\’/’%‘5 f%“&aﬁ[}@ ‘ﬁ%rt 3363@35?88%?%‘&3% The total
amount of sglpketkibn GBEGbr detsHoRdMiol dafifly Moldingd il ad densm@tiad oconpound in the
raw materi al bi sphenol A and di phenyl carbonate was confirnmed to be the

amoui® gi olectrostatigisharees- as NaOH. 20 Wor ki ng Exanpl es 21 to 32 and
Conpar ati ve Exanples 21 to 25 Pol ycarbonates were manufactured in the sane

manner  as pROJESIDIERONNICONDEREATION hat the types of catalyst and the
usage anounts were varied as shown in Table S. These results are given in

Table S. 28 Tabl e 5 Anmount at wn~h_catal ytic perfornmance equwal ent to ne
NaOH cont ai nedPelycandensatiop may ke peepmplished i B e tALISEIZE PrAsess| 1qwrp=ound

Conpound gl pdEGO BRASERs Hfanwt%taﬁﬁ%ﬁay@a&bo%g@s b9 n%ﬂ%lfc}ﬂ&mu'aﬂ 'ofOH group
concentrati on Yl Branched conpound Branched conmpound 2 ( ) (X
moUBPA) Ty pe mvxmtyahwtomd)dnhydrgxy csanmlyxds ardecattPaatedeBrRrs) imyle  of
catal yst Alr)rroelslé]nce 8I‘ the ag&ey(g)t alkali metal phosphites, the (b) compound which
15 decomposes or volatilizes at a temperature of 100 to 300°C, and/or the (c) alkali metal
phosphorous-containing inorganic salt and/or alkaline earth metal phosphorous-

containing inorganic salt.

The polycondensation reaction for bisphenol compounds with a carbonate
diester can be carried out under similar conditions as those for previously known

20 polycondensation reactions.

Specifically, the bisphenol compound and the carbonate diester should be
reacted at atmospheric pressure during the first stage reaction at a temperature of 80 to
250°C, preferably at 100 to 230°C, and more preferably at 120 to 190°C, and in
general for 0 to 5 hours preferably for 0 to 4 hours, and even more preferably for 0 to

25 3 hours. The reaction temperature is then raised while the reaction system is reduced
in pressure, thus bringing about a reaction between the bisphenol and the carbonic

acid diester, and finally the bisphenol and the carbonic acid diester are subjected to a
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(x 10a noUBPA) dl/ m mMrkin Exam|e 203. 0Li HzP031. 5MeaNOH5. 00. 4460 9263
0<10Wrkin Exam le 213.0LI HzPOGal OMeaNOH5. 00. 4160.9 430<10Wrkin Exam | e
223.0L| &%OENEaNCHS 00. 3770. 89280<10Workin Exam | e 3 May 2003

233.0 MeoNOH5. 00. 4550. 92720<10Worki n Exam | e

243. ONaHzP031. OMeaNOH5. 00. 4260. 9540<10Wor ki n Exam | e

253. ONaHz P0O30. 5MeeNOH5. 00. 3660. 89400<10Wor ki n Exam | e

263. OKHzPQ31, 5Me . 00. 464, 0 0<10War ki.n Exam

e DKL AN A0S B 23T R RS ARF BF § mm He or

283. OKH2ARQ30. 5Me4NCH5. 00. 3850. 9550<10Weds' ~x 29- -

3. 0i daHzPQCa3. 0i vt eaNOH5. DO. 38 100~8640<10Workin Exam |l e

303. ONaHzPOa2. OMe4NOH5. 00 36110. 8 610<10W)rkm Exam | e ,

313, OKHZPCa3 Baseusacismapnt: @fwgegstg of polypogonates ysesaphespbifesofan, poa2
ONEaNO'ﬁau@aQ ROECaRRR 40 SAQER DAL deMGs ﬁfe%maiﬁt Rt pal Q)ddlergé‘tnc"m Qi feaNoH 5. 0
0.43 5 1.12- 1300 50Conparative Exam|e 0 RaOH 3 O NBANOH 5.0 0 45 5 1
13 3740 remm&mchuewmmnnmt@aal@ll@hmmﬂ cgmgowemw@zed @e43 4 1 04 1030

<100orrpar g“ceg eAEﬁS%lcal'b%ngté w’%th improved color can be manufactured efficiently,

while minimizing the production of branched structures such as those represented by

the formulas [VI] and [VII] shown below.

—o O o

o
\ o—)—

_o—@-x \Q y @

Alternatively, the polycarbonate manufacturing method can be a two stage

(VID

10 process as will now be described through reference to Figure 1.
FIRST STAGE OF THE POLYCONDENSATION STEP

First, raw materials including the above-mentioned dihydroxy compound and
carbonic acid diester are mixed in an agitation tank or the like, after which they are

transferred to a polymerization tank and subjected to polycondensation.

In the first stage of the polycondensation step, at least one type of compound
15 selected from among ammonium compounds and phosphonium compounds (as

discussed above) is used as a catalyst.
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Wor ki ng _I2%§ 33 to 35, and Conparative Exanples 26 to 29Mayl2P0ar bonat es
were manufactUred in the sane manner as m or ki ng Exanple 1 except that the
types of catal yst and the usage amounts were varied as shown in Table 6. 5
These results are given in Table 6 30 08CJ12606 Table 6 Al kali netal

phosphi t eConpound t.hat conposes or, volatilizeslVTerm nal

CHYI Br anchedBr :‘R@H’é‘a% oggﬁpto c%%@@"’r”@ﬂﬁ%%ﬁﬁffﬁﬁg(ﬂﬁ_ sswllinount of
cat al yst Laaahiti ®8 cofdh¥Re ih AfREH atﬁfosﬁﬁ?@dt)éﬁﬁ&?ﬁ&tc‘ Essure,

of (dl I g)concentration(1l)~(2)catal stx 10-6 nall BPAadditioncatal stx

10~5nof | BPAaddi t i on( % r’r)?lppr’r) Wor ki ngPrepol yneri -. Agitati onExam | e
33Li HZP0O31. OnatlingAirst ke of the polycondensation step is preferably conducted at a

| Me, NOHG. Q&:ﬁﬁé@m@&%ﬁé‘éé%@vgmiiﬁi AEHSHY MERNAIDS Al 1 RPERIR | €
Oha t ank

34NaHz PO31. tion

| Ve, NOHS. Qirefriced, 308020610020 exscikily gfeersd) Fire rdactigi dusaticnriEresiohid
35KH2P031..0nat i 1 .
"o oo CERh o Wkt Mh 9,40 4 hovis s tared g Adinrs Apscialy areliart

36NaHz PO3 lwH¥geih tieiprésaié here should be from atmospheric pressure to 100 torr, with a

| Bu, NOH5. Ot ank0. 5170, 93180<10Conpar ati veAgi tati onAgitati onExam | e
26Li Hz P03 PiteResh AP esPhesegraserred.

kaHk0. 5071. 081t 8060Conpar at i veAgi t ati onAgi tati onExam | e

27NaHz PO 3 5 HIGWR T ASE O FOL 1 ROLYOEIND BB APTOCETIERr at | veAgi t at i onAgi t at i onEx

aml e
28KH2P031. Ot ankMe . Qtank0, 5161. 15129070Conpar.ati veAgi t ati onAgi t at i onExa
m | e 29NaHz P03 N5k ARkl resi#d Phosphpiys sopaining jpergamic seft apdipran glkeling 3 My

20031¢°LAl Maxth metal phosphorus-containing inorganic salt is added as a catalyst to the
polycondensation product obtained in the first stage of the reaction, and further

polycondensation is conducted.

This alkali metal phosphorus-containing inorganic salt and/or alkaline earth
metal phosphorus-containing inorganic salt may be added n 1ts entire amount in the
15 second stage, or it may be added in batches in the second and subsequent stages so

that the total amount is within the range given above.

It is preferable in the second and subsequent stages of the polycondensation
step for the reaction temperature to be raised while the reaction system is reduced in
pressure compared to the first stage, thus bringing about a reaction between the

20 bisphenol and the carbonic acid diester, and for the bisphenol and the carbonic acid
diester finally to be subjected to a polycondensation reaction at 240 to 320°C under

reduced pressure of 5 mm Hg or less, and preferably 1 mm Hg or less.

The compound selected from .among ammonium compounds and
phosphonium compounds that is used as a catalyst in the first stage of the
25 polycondensation step will volatilize under the reduced-pressure and heating
polycondensation conditions in the second and subsequent stages. Accordingly, the

polymerization can be sustained longer if the alkali metal phosphorus-containing
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. A nethod for manufacturing a polycarbonate conprising using an ester

i nterchange reaction of raw nmaterials conprising a di hydrox&.corrpound and a
carboni cgagijdggl ester, wherein prior to the interchange t edMayd908he

di hydr oxy conpound and the carbonate diester used contain no greater than a
total 1 x 10-' nole of alkali netal compounds of al kaline earth netal
conpounds as inpurities per 1 nole of the di hydroxy conpound and during the
i nt erchange reaction a | kal i, metal, phosphat e .i norgani c sal.t i§ used as a
catal yot oseang aliafdoP PiflincFatn BERS priaRaRsSe funpafieuieSlibued bed i n
clai m 1, a3\gsigtdhdsmiationedeatiidt idihe 3bdoal andraibabqueQsdpBabfht norgani ¢ salt is |
x 10-' to 2 x | O~ nole per nole of dihydroxy conpound. 3. A nethod for
manuf act BPIYERPAsNSaHPN &8R- bonat e as described in claim 1, wherein said netal
phosphate i norganic salt conprises at |east one conpound sel ected from
lithium di hydmﬂﬁ'&l%?rgﬁhﬁ& SolechrotTartbhY ShRGRRAMATRIAIsIngNd pot assi um

di hydrogen phosphate. 4. A nethod for nmanufacturing a polycarbonate as
des@r i bethosphesiigm epmpoyngs tpesk as@csaiahistinibe fiest stageofdompyneadenisition t hat
deconpos r AN rat . ] a catalyst. A
ot hod 1 P [TRPA BNk RaiPhell SRRRRRAL i he A ARRNBE, 1 37 nir i n

t he di hydikelereaph asdi phesphorsicostemirgt inbrgaisit sadnesed aspcatsigst siethect ed from

i thiumdi hydroge hosphat,e, sodi.um.di hydr ogen phpsphate,, and.potassi um
di hydr o OB HERHEhBE PSR RO R IR N ST i S0 WOt AR a
descr i bedf ihg alkkaRiniBtAt andbLAIRAlhelehith GRADVUNT (W doRlpoder MReAgRnPr Vol atilizes
at 100 to 300C conprises at |east one conmpound sel ected from amoni um

contound 3mapRiApMeBYEIAMASEETASE phesphonum comprrgds 206 thealkall metelhod f or
manuf act E%dﬁgﬂoxﬁs@&{%ﬁﬁl?tm& o Srtt AARE AR dain Gl Bhékpnifigr @ N Lhe compound

whi ch de )oses or volatilizes at 100 to 300C co es at |east one
conpoundcedhiping éubrgamansalfusat vsed an ¢ifferembpélyenndomspiemstageame hydeixadenar y

phosphoni gpm ¢ ounds. . 8. th f uf act uri a pol ycarbonate
Ponor1 o Rb e SRR i dng Bt i FE AR e WIERBBAIH BRRRAR o oy
conpoundreattibni3 sGel 43ahose gveh beldwethatatsudt flork kiR prévenderifelis Bydioxidder ei n sai d

ester interchange reaction is conducted [n a nufti-stage pol ycondensati on
stelp of PbthsretoRs be suppagrsed eveaﬁe%&n s il g Jest Produgionobhsdmithed| ect ed from

anong amypRinHR SHRRMUINESHAREaPVAF AROVIHMHWRBINd and $pdi§eabdated catalyst in
a first stage of the pol ycondensati on step; and (b) an alkali netal

di hydr ogwithpinpeoyed eadomngigagrbeapanyfactredeffieigrtih met al  di hydr ogen phosphite is
used as a catalyst in a second stage of the polycondensation step. 9. A

met hod f or mﬁ%ﬁ;ﬁrﬁdﬁéitﬂ& cﬁtﬂ&i%@@ﬁﬁﬂﬁﬁ&ﬁriﬁimg%&{ njn%ga@ i d&aﬁi;l@itén 8, wherein

the first stage of the polycondensation step I's conducted at a tenperature
of 270C obtaingypsiycad@nats withteroellehtgolorng (hercinaftentgfemregtsl as@ar bonat e as

desz(brl bed%llygar Anaaieﬁ]@kmq{i@nﬁ%ﬂg‘%agh%Lgﬁ% one type of conpound sel ected

fr ém anoRYY&MMDNI onpo sphoni um conmpounds is used in an
anmount of 1 x 10-7 to | x 10'1 nol; and 33
The manufacturing method pertaining to the present invention is not limited to

what is depicted in Figure 1, and may be either a continuous or batch process. The
reaction apparatus used in conducting this reaction may be a horizontal type, tube
type, or column type. Furthermore, there are preferably at least two polymerization

25 stages, although there are no particular restrictions on the number of stages.

The intrinsic viscosity of the polycarbonate obtained in this manner, as
measured in 20°C methylene chloride, is usually 0.10 to 1.0 dL/g, with 0.30 to 0.65
dL/g being preferable.
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3 May 2003 (b) a salt conposed of an alkali netal dihydrogen phosphate

. and/ or an al kaline earth metal dihydrogen phosphate is used in an anount of

1 x 10" to 1 x 10-6 nole per nole of dihydroxy conpound. | 3May\20@3 hod for
manuf act u?ﬂiéz@ pol ycarbonate as described in claima8, wherein the anmount
of al kali netal conpound and/or alkaline earth met al conpound cont ai ned as
inpuriti es in the raw materials is 1 x 10°" nole per nmole of dihydroxy
compound. 12. A nethod for manufacturing a pol ycarbonate as described in
clai m 8, wher ePithshe palsearbanate myppdacyiredbytho urethodalereiniag 16 thsipresamtoni um
COmpounaS B RFANORILT £PTRANA driccit o 5RRks BPR ARGV oI oUNd

sel ected from quat um conp Rd ter n phosphonl um
conpoundspredent maarmmdumlof IﬂOOImnwrdeﬁsuhbmg)refeqablly}mﬁﬁ) o at Bessa,sndiescrl bed in

claim1l1, wherei kal i netal hate is a co el ected from

i thi um dinﬁw%fn '@h@pﬁﬁ’@s@ﬁmféﬁ“sm fﬁhﬁ?‘agwa? SEHr R "%ﬁaff by, PoFBKlAs s um
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compounds. The amount of [C] water added to the polycarbonate [A] should be S to
15 1000 ppm, preferably 10 to 500 ppm, and more preferably 20 to 300 ppm. The
addition of the [B] acidic compound and {C] water will further increase the efficiency
of neutralization of the polycondensation catalyst in the [A] polycarbonate and can

result in the production of a polycarbonate with good stability during melting and

superior color, transparency, moisturg resistance, and weather resistance.

20 The molding of the [A] polycarbonate is performed with an ordinary kneader,
such as a uniaxial extruder, biaxial extruder, or static mixer, and these kneaders can

be used effectively whether or not they are vented.

Furthermore, the {B] acidic compound and [C] water may be added while the
[A] polycarbonate obtained by the polycondensation reaction is in a molten state
25 within the reactor or extruder, and thd [B] acidic compound and [C] water may be
added separately or simultaneously with no restrictions on the order of addition.

Simultaneous addition is preferred.

Additives [D] may also be added to the polycarbonate [A] product as long as

they do not adversely effect the basic objectives of this invention. These additives
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EXAMPLES

Properties demonstrated by working examples of this invention are measured

in the following manner.

[Quantitative Analysis of Alkalr Metals and Alkaline Earth Metals in Raw
Materials]

20 Samples of the raw materials were placed in a clean bottle and analyzed by
conventional atomic absorption methods to determine the presence of each constituent

to the “parts per billion” (ppb) level.
[Polycarbonate Intrinsic Viscosity(IV)]

Intrinsic viscosity was measured with a Ubbellohde viscometer at 20°C in

25 methylene chloride (0.5 g/dl).

[Polycarbonate Hue (Yellow Index: YI)]
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10 calculated by carbon-13 nuclear magnetic resonance (NMR).
{Determination of Polycarbonate Branching]

The amount of branching was determined by quantitative analysis for the two
types of compounds represented by formulas (1) and (2) below. This was
accomplished by alkali hydrolysis of the polycarbonate product, followed by analysis

15 with high-performance liquid chromatography (HPLC).
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The apparatus used for polycarbonate polymerization included on agitator
5 vessel to mix the raw materials, two prepolymerization vessels, and two horizontal
polymerization vessels. The apparatus is shown in Fig. 1. The conditions for each

reaction are shown in table 1 below.

Table 1
Pressure (torr) Temperature (°C) | Mean Residence
Time (hr)
Agitator vessel Atmospheric Pressure 160 2
(nitrogen atmosphere)
Prepolymerization vessel I 100 230 1
Prepolymerization vessel II 20 270 0.5
Horizontal polymenization vessel 1 2 305 0.5
Horizontal polymerization vessel II 0.5 305 0.5
10 The molten bisphenol A from the pipe directly connected to the bisphenol A

manufacturing apparatus (supply rate, 36.0 kg/hr); the molten diphenyl carbonate
from the pipe directly after distillation (supply rate, 34.7 kg/hr); and the designated
amount of phenol solution of a catalyst were continuously supplied to the agitator
vessel, which was maintained at the temperature shown above. This mixture was

15 sequentially supplied (at a supply rate equivalent to 36.0 kg/hr of bisphenol A) to
prepolymerization vessel I, prepolymerization vessel II, horizontal polymerization
vessel 1, and horizontal polymerization vessel II, and polymerized under the reaction

conditions shown above in order to manufacture the polycarbonate.
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10 Example 1, but with different types and/or amounts of catalysts. The results are

presented in Table 2.
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Yg dlrectly from a pipe, molten diphenyl carbonate (feed rate: 35.5 kg/hr) that had been

-|I|-1

pumped directly from a pipe after distillation, and a phenol solution of a catalyst that
decomposes at 100 to 300°C were continuously supplied in the amounts shown in

10 Table 4 to an agitation tank maintained at the temperature given above. Next, a
phenol solution of the specified amount of alkali metal phosphite catalyst was
continuously supplied to prepolymerization tank I, which was maintained at the
temperature given above, and was supplied to prepolymerization tank I,
prepolymerization tank II, horizontal polymerization tank I, and horizontal

15 polymerization tank II in that order at a feed rate of 36.0 kg/hr, calculated as
bisphenol A. Polymerization was conducted under the reaction conditions given
above to manufacture a polycarbonate. The total amount of alkali metal compound
and alkaline earth metal compound in the raw material bisphenol A and diphenyl

carbonate was confirmed to be the amount give in Table 4 as NaOH.
20 Working Examples 21 to 32 and Comparative Examples 21 to 25

Polycarbonates were manufactured in the same manner as Working Example
20 except that the types of catalyst and the usage amounts were varied as shown in
Table S.

These results are given in Table 5.
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Table 5
3 c'n
Compound that decengas
MesNOH
MesNOH
MesNOH

Type of catalyst

MesNOH
MesNOH
MesNOH
MesNOH
MesNOH
MeiNOH
MesNOH
MesNOH
MesNOH
MesNOH
MesNOH
MesNOH

[=}
o~

{x 10 molBPA)

10
1.5
1.0
05
1.5
1.0
30
20
3.0
20
10
10
05
10
05

Alkali metal compound

LiH2PO3
LiH2PO;3
LiH2POs
NaH:P03
NaH:POs3
NaHzPOs3
KH2POs
KH2PO3
KH2PO3

Type of catalyst | Amount of catalyst

NaH2PO4
KH2PO4
KH2PO4

LiOH
NaOH
NaOH
KOH

KOH

NaHzPOs-

Amount at which catalytic
(x 107 mol/BPA)
3.0
3.0
3.0
3.0
3.0

periommance equivalent to the
material is exhibited

NaOH contained in the raw

3.0
3.0
3.0
30
3.0
3.0
3.0
30
30
3.0
3.0
30

Working Example 20

Working Example 25

Working Example 21
Working Example 22
Working Example 23
Working Example 24
Working Example 26
Working Example 27
Working Example 28
Working Example 30
Working Example 31
Working Example 21
Comparative
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10% x$' &eéﬂh maaljchﬁb&ﬁld&s(l)npuﬁ;}’es per 1 mole of the dihydroxy compound and during the

interchange reaction an alkali metal phosphite inorganic salt is used as a catalyst.

2. A method for manufacturing a polycarbonate as described in claim 1, wherein
said amount of alkali metal phosphate inorganic saltis 1 x 10”7 to 2 x 10® mole per mole of

dihydroxy compound.

3. A method for manufacturing a polycarbonate as described in claim 1, wherein
said metal phosphite inorganic salt comprises at least one compound selected from lithium

dihydrogen phosphite, sodium dihydrogen phosphite and potassium dihydrogen phosphite.

4, A method for manufacturing a polycarbonate as described in claim 1, further
comprising using a compound which that decomposes or volatilizes at a temperature of 100 to

300°C as a catalyst.

5. A method for manufacturing a polycarbonate as described in claim 4,
wherein the dihydrogen phosphite comprises at least one compound selected from
lithium dihydrogen phosphite, sodium dihydrogen phosphite, and potassium
dihydrogen phosphite.

6. A method for manufacturing a polycarbonate as described in claim 4,

wherein the compound which decomposes or volatilizes at 100 to 300°C comprises at
least one compound selected from ammonium compounds and phosphonium

compounds.

32



mp 10% x$' & ()- p 10%x$' & ()- rvwgKGLOQ Yy p 10% x$' & ()- p 10%x$' & ()- p
10% x$' & ()- p 10% x$' & ()- #3 m (p 10% x$' & ()- |\8GLOQ #3 m. $p

10% x$' & ()- p 10% x$' & ()- p 10% x$' & ()- p 10% x$' & ()- #33Man208&10Q #3
1096K#& () - | f10%#H& ()- s 10%#& ()- FLO9%K#& () - 10%#& ()-p 10% x$' & () -
LF+| [ GLOQ # ~$109#& () - "109%#& ()- 9! YLOUX#& ()- 109#& ()- &LOWX#&' () -
1096#& () -+wi | [ GLOQ # - 1096#& ()- ,, y109#& () - *S109%#& ()- )f L0%#&' () -
s' 1096#&' () - YO10%#H& ()-9| [ NA1010X#10X#10X# LO109KH#&' () - S8s10%K#&' () -

51099G#&! 210 #& 0 <} 310%
atbue & 1) <y ougef Bt puiuiria bbbt At 0 3 0oe
-<}31 u Jatifik LA %90 o 600°C Sdfiffses at
«}31%2%’% cah;&?iﬁsloé/%deg’( %/%cﬁgvg ()-<}310% & ()-<}310%
- <} 31096t diie(ompiodndseleded fron} Grpergary apymeniumEeNRLods NOYRIINAY- <} 31096
-<}3100/ 310%5 & ()-<}310% & ()-<}310% & ()-< QB6?041}310%6
- <! 8h: 9’&‘%’%’1 §-<1310% & ()-<}310% & ()-<.?Rar_?041}31}310%
-<}310% & ()- <}310%3 & ()-<}3109% & ()-<}310% & ()-<}310%
-<kQl 4} 3109 & ()-<}310% & ()-<}310% & ()-<}310% & ()-<}3109%
-<}310% & §) - <} B hRMBd Eor(nanaiadukify 4pALODONRE CYmprlsBiLQRMBg an ester
- <OMF! $(+Q/ x3}310% & ()-<}310% & ()-<_?/4}310% & ()-<}310%
- <} 3100rchagge rcpgtianip vehich a djlydoygy c&nmouagl andagarbonic acid diester are
-<1?/ ik‘} %4 % 310% & ()-<}310% & ()-<}310% & ()-<}310%
_<dDy 4R T ’l‘aé‘ % & ()-<}310% & ()-<}3109%6 & ()-<}310% & ()-<}310%
-<}310% & ()-<#' 2/ 4MF}310% & ()-<}310% & ()-<}3109% & ()-<}310%
-<}310% & vihersth3aidUbte inftprchiagetBantidh s doddEeden & nfulti-stagt0%6
-<}310% & ()-<}310% <|vr|§g+0/ x3JQUZ\ ae_?/ 4M} 310%6 & ()-<}310%6
-<}3101%3Y°&ﬂé9"3¥}°3‘1%56160§“'80f£}‘§f WBCR' ()-<}310% & ()-<eij|uUs?/4M 310%
-<}310% & ()-<}310% & ()-<M!$(+Q x3}310% & ()-<_?/ 4M 310%6
SI310% ddy - <}§1&{ Bor% thpe 5t n& sbiectell 3AYEnShd AmMoAARYS
- <qU5?/ 4M} 3109%6 & ( <}3 6 & ()-<M!$(+Q x3}310% & ()-<}310%
- <_?/ 4NpRLeds @d@ﬁoagrwnm campyundsig gsrg ag'a(cptakysgron@rsestage efithe 096
- <} 3109 [4M 3109 & ()-<M!$(+Q x3}310% & ()-<}310%
-<%31@9@’“&“‘?%"@%%&}%’1‘%310% f&)() <}3(10%3 &}() <}310c(yzs &}() <} 310%
-<}310% & ()-<}3109%6 & ()-<!&./1?2/ 4MF! $(+Q x3}310% & () - <} 310%6
-<}310%6 &'(f) - <}adLliabi rkcth) difiydoREVPRISPHIE hikl/e:GrEdkae&alth metd 106
-<}3109% & ()-<}310% & ()-<}310% & ()-<}310%
- <[ * bdiihpgrogen phosphgiogs ws )asa}ce i inea 9002%1 étfs%f the pplycpndagsgion
-<}318% & ()-<}310% & ()-<qrvVve?/ 4M310% & ()-<}310% & ()-<}310%
-<}31 & ()- <M1 $(+Q x3_?/4M310% & ()-<}310% & ()-<}310%
-<}310% & ()-<}310% & ()-<}310% & ()-<uU5?/4M 310% & ()-<}310%
-<}310% & ()-<M!$(+Q x3}310% & ()-<_?/4M 310% & () <}310%3
-<}310% &
& (

) -
' ) : )
s 1 AR PR U 0

- <} 31G/refi th:firdt f&hd po ﬁ&ﬁ@fmu&l(sae ﬁé’&{a‘%{@te&a(héﬁx@& KR

-<'*. 26712/ AM 1 $(+0 x3}310% & () <}310 & ()-<}310% & ()- < f31006
- <71 N2ROS0mylawer. $( +O) 310% & ()- <}310% & ()-<}310% & ()-<}310%
-<}310% & ()-<}310% & ()-<dil quy D 4MF ! $(+O 310% & }310%
-<}310% &i() - <A 15 6D/ 4M} 31096
«%310% &'"8«%\310&%%'%"5}}%%% P%’%%‘“E’}*N? J"%%cﬁb g}"ﬁﬁﬁ'@}g oo

- <} 31@%6reits: () - <} 31096 & ()-<}310%6 & ()-<}310% & ()-<}310%
-<qU5?/ 4M 310% & ()-<}310% & ()-<M!$(+Q x3}310% & ()-<}310%
-<_?/4M 310% & <} 31096 < <}310% & <} 310%
-<}3102/% &(O ). <388 ,‘}QWE Q’?Gég é')“(’j’&%fiﬁ(ﬁ %cé‘gég?}gmwﬂw?é&@}%lo%
-<13 % oM & 310%6
- 3 SO0 Els ot SHbotinda ISR i o PRI 0 100
-<}31:096a@d() <}310%5 & ()-<}310% & ()-<}310% & ()-<}310%

Ro

-<}310% & ()-<9; <ACHI cQ04}310% & (}310% & ()-<}310% & ()-<}310%
-<1310% & ()-<}310% & ()-<}310% & ()-<I LMydeuUd®04} 3} 310%6

-<13109% & ()-<}310% & ()-<1M!$(+Q x3}310% & ()- <eij opt u| gK+4} 31096
-<1310% & ()-<}310% & ()-<}310% & ()-<}310% & ()-<}310%

-<13109% & ()-<|}1L04}310% & ()-<}310% & ()-<}310% & ()-<}3109%

-<}310% & ()-<}310% & ()-<}31096 & ()-<gl L04}310% & ()-<}310%
109% & ()-<}310% & ()-<}310% & ()-<}310% & ()-<}310%

-<vZ: | L04}31}310% & ()-<}310% & ()-<}310% & ()-<}310%

<M ! $(+0 x31 L04} 31096 & ()-<}310% & ()-<}3109% & ()-<}310%
-<}310% & ()-<}310% & ()-<}310% & ()-<gK+4}310% & ()-<}310%
-<}310% & ()-<}310% & ()-<}310% & ()-<}310% & ()-<}310%

o NN PN A NN TS ~1 PNA PN IS ~1 N NA NN IS

> R0 R0 R R0 Ro R0 Ro Ro R0 Ro R0 Ro R0 R0 R0 R0 R0 R0 R0 R0 R0 Ro R0 R0 Ro R0 Ro R0 Ro R0 Ro R R0 R0 R0 R0 R0 R R0 R0 R0 Ro R0 Ro R0 R R0 Ro R0 R Ro Ro Ro Ro Ro Ro
Y Y Ve W N e N L L T L Y N e N N N L T e Y N Ve N N N 1 L T N e N NP N L Y W N N N i L L L Y N e N N N Y T L Y )
N N N N wvvvvvvvvvvvvvv\_/vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv



109%9& ()- ,10%9& ()- ~S 10%9& ()- Qu al[:vU4d  9;10%9& () -

110%9&' ()- @yl0%9& ()- 10%9& ()- L10%9& ()- 10%9& ()- Normal" "Headi ng
13] c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Headi ng $@h¢2043teadi ng
63] c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph

Font ! &$| */ _8AI CPWWV " i pu}) X2RJ-Ba - """"P)1: {GP' Yco[ wpaxYH}

&""&B& (T*,r-4.012k3479_;

<_?BCDHi JKL} AQSSTVXXYnZN 5P c2f gj | nuoqr s8u: viwx?{| ~| $

kyXu@ z( sP16Cx €Bxy/ B3pltermposediof Arntkali sgigl dihydrogen phosphite and/or an

e MT MR BB aR¥iabgly Rhitle s ISA 1 ahhnolRl 61 F3G0 434 AR "M

<=>7? @\BCDirofd e b IIRIOPEIRGAMNNEHpbInd. * abcdef ghi j kI mopgr st uvwxyz{| } ~
| #SY&' () *+, - ./ 0123456789 ;

=>? @\BCDE A - _ ' . _
e A e NSRRI PRSSASNATL RS B B 1 21 Cour e
<=>7@A\B A s N

<> 2 CABCORRGeAr ik WNCRRPTLMAIEll dup A AR OR kAT RO B i

<=>7 @\BCDERGHhKas\NRGRST MKy aterialstis d ot §H| halemeo pple ofdiydroky } ~
| " #SYR () *+, -/ Ql23456789: :
<=>7 @BCHEFERIFRL MNOPORSTUWKYZ[ \ ] ~_* abcdef ghi j kI mo

12. A method for manufacturing a polycarbonate as described in claim §,

wherein at least one type of compound selected from ammonium compounds and
phosphonium compounds is at least one type of compound selected from quaternary

ammonium compounds and quaternary phosphonium compounds.

13. A method for manufacturing a polycarbonate as described in claim 1, wherein
the alkali metal phosphite is a compound selected from lithium dihydrogen phosphite, sodium
dihydrogen phosphite, potassium dihydrogen phosphite, rubidium dihydrogen phosphite, cesium
dihydrogen phosphite, dilithium hydrogen phosphite, disodium hydrogen phosphite, dipotassium
hydrogen phosphite, dirubidium hydrogen phosphite, dicesium hydrogen phosphite, trilithium
phosphite, trisodium phosphite, tripotassium phosphite, trirubidium phosphite, tricesium

phosphite and mixtures thereof.
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