5 August 2003 (54) Title: AROVATI C POLYCARBONATE
COVPQOSI TI ON, PROCESS FOR PRODUCI NG THE SAME, AND MOLDED AR- TI CLE THERECF
(57) Abstract: An aromatic polycarbonate conposition which gangadtzeoat

| east one phosphonium salt selected from;the group con- sisting of

phosphoni um phosphat e, phosphoni um phosphonat e, phosphoni um pol yphosphat es,
phosphoni um phosphite, phospho- ni upLRRRSRRG}N € and phosphoni um borate
and has a viscosity-average nol ecul ar wei ght of 10,000 to 100,000 and a
melt viscosity - stability of 0.5%or less. It is excellent in

t ransparency, i%m u LLity. 5 August 2003 1

DESCRI PTI ON Aﬁ%{&%& %&%@%ﬁ#ﬁéﬁpmaﬁ%wggwmm
AND MOLDED PRODUCT THEREGEREF&REANDOMOLDBED! PRODUCEN rHigHyFeSeENt i nvention
relates to an aromatic pol ycarbonate conposition, a production process

t heref or Yand a. nol ded product thereof. Mre specifically, it relates to

10 a polycarpfgf&eo£e§gg ggggg§kghon havi ng excel |l ent transparency and
color stabilitTy, a production process therefor and a nol ded product

thereof. Prior ArtThHé gpipésenpolyeanboont el@8EBStar anuaedmatiz W de variety
15 of fields thanks to their excel|ent nechanical properties such as
i npact resi RAMESAEROJRTE CARO&IH 4 Uht arReadyekion presessntherafiepanhcy.

Known processes,fddd r%@l'ﬁ?thhTe ghov. 0 r esj ' e one
in which an ar orraticE{ii_hy r oxy %%ﬁpoungoggc%ﬁggiﬁ?gg gxblfg\r};enjagl%%%%goene as
a 20 cafbommtrolyprarhonataegresioucenpositidinr bavling exctedd asitt h  each

other (interfacial polynerization process)  and one i.n which an ester
exchange rea%"f?lb??ge% r 7R Sfif%ﬁeﬁﬁégﬁigﬁy' a production process

therefor and a molded product thereof.
Prior Art
Aromatic polycarbonate resins are used in a wide \}ariety
15 of fields thanks to their excellent mechanical properties
such as impact resistance as well as excellent heat resistance
and transparency. Known processes for producing the above
polycarbonate resins include one in which an aromatic
dihydroxy corhpound such as bisphencl A and phosgene és a
20 carbonate bond forming precursor are directly reacted with
each other (interfacial polymerization process) aﬁd one in
which an ester exchange reaction is carried out between an
aromatic dihydroxy compound and a carbonic acid diester as
a carbonate bond forming precursor in amolten state (meiting
25 process).

The process for producing a polycarbonate resin thrbugh
an ester exchange reaction between an aromatic dihydroxy
compound and a carbqnic acid diester (melting process) is
considered as promising in the future because it is free from

30 ' problems caused by using harmful phosgene and a halogen
compound such as methylene chloride as a solvent and capable
of produce a polycarbonate resin at a low cost as comparing
of interfacial polymerization process.

Inthemelt polymerization processmakinguse of anester



aromati ¢ di hydroxy conpound and a carbonic acid diester as a carbonate
bond form ng precursor in a nolten state (nelting 25 process). The process
for producing a polycarbonate resin through an ester exchar;jge reaction
between an aromatic dihydroxy conpound gnd a carbonic aci d °dMéEee003
(nmelting process) is considered as promsing in the future because it is
free from 30cp¢0bhE8Er£AEELEN DYk Sd %Q%!ﬁr )

conmpound such as ngt hyl ene _chfo?i Z%Qgesﬁgéﬁﬁ%% an ca%gb sgg%?fe(}gi?'(r)iguce a
pol ycar bonat@se@$peningreasenredvctionsfipuriency e dede@rilemi 4h Plastic

pol yneri zat i S he_melt -pol rization process maki ng use of an
ester 2 5 Aubgéu%%fg%gﬁ%ﬁéﬁ%%gg?rea8%§83¥ggﬁaé§t'eppex al ée catal yst is
general ly used tHowerensaspin@ika16nmet bl G Lneyy 96 i‘éeﬁ@éf@ﬁébii udleRbtic
Mat erial Lecture 17, Polycarbonate, pp. 48-53. However, as an alkali netal
cat al yst 2i s 35t g SR KRt erchangase e 1eg fe rf qix dien goodatcdihegt offor t he
production of pdh AOAYEGRROOALESLASIA LBBEAARIANGS o Wh! e 1o !
pol ymeri zation process, the obtained pol'ycarbonat e Tesin coOmntains an
al kal i met alpaigmpeaciaia tieon vedofesa t hrecabahyakd podyiarasntetdlsin
conpounds derived from a gtor or raw 10 materials. Therefore, the

e
pol y_ca.r_'bonatcé"mrteasjrl?'ﬁ ﬁr‘b&&i‘ 1b§?etFEre°ﬂ'BP?uB€rl JHEFY At XA e 688 alwedl ves a
stability prfd efrtiaF thSth Bl bdmpbhind@SasHedehr @%{%mﬁ %Qag@oi‘m ed 5
col orlng at the time of nolding, a reduction in nolecular wei gﬁ an t he
formati % oMmafiewiakor eilpenedions. the Polyvlanddredse nesdnl eredutRdAby

4- 328124 an - - the term"JP- A" used herejn neans_an
"unexam nedc,mgj%ﬁgﬁlgg'%%ghz(eastelop%PgﬁFegﬁpjr %cgf‘f%%a)s %ﬁ&s@arﬁﬁﬁﬁﬁd by
neutral i zi n@aart ieatierr X Han pescatizghy stovl biis afo asé Al v BROUBE 0&9RKAI Ni NG

a sulfonic acid ester. However, as a 20 strong acid may be by-produced from
the sul foni @alPg E4fer of oAt 39 et RRAUGE IR et edpidian MeAghdr andot
given to sughe m&%%@%f%ﬂéﬂ%oﬁisﬂ%&%rt” mol ecul ar wei ght and
the formation of black foreign matter at“the tinme of .nolding and
deteriokati on cauded selvieyhheisesimralyleme, | TR ad-3h@1225ahd n@PoA usi ng

t hi s pol ycarb _ ed, produgct .. Wien a | fonic acid phgsphoniumsalt is
added al one * ?%%g%pégm/tgia‘? gﬁgt _e'ﬁ;r dai ﬁlspl?%%‘z & SOy Tﬁ%nﬁﬁpnt 'b’gﬂ??r‘@iLP?Qti on
process, preueddshed ogphhesebhieatPAESPNOLOUSNAGI Sr-&SE £ -PaAgedogoppound
and a phenol -based anti oxidant in 30 accordance with the nethod of JP-A

8-59975, t hBef&fd-ininy & esher rehargabtytahpsbyvetthHaneseidifor such
application RPRAFE S i g [ r i gh. heaf - £ es] nt ility. as
optical inf gromati on r %rﬁmﬁﬁn%i%%%ﬁgaﬁT%ngggghd Iﬁ%‘g%)‘;éfr e 5t%nt

mol ded 3¢ odstrongs achdampy dbé oy -gsr@iuesdciron the 3ulfhnddshc2@08stbe

nol ecul ar wei ght . of ol ycarbonate, the coloring of a nolded product or
the formati of gﬁ”ﬁl“é%%%%‘r fec'iad:r?'s_rfﬂcifé?‘rlf Ol S 888 B oIS ERI FUFRMaI ns
unsol ved whpiobhemeORROYTollio¥ing S & XURtHBIEr iR fb Dol ARSI Y6 € and
environment for a long 5 tinme and nolded. Summary of the Invehtion It is
an obj ect ofPehEoprasénn ehdmdlForeignomaises apothe ddbenafene bding

iti -acul.gr. -wej ' o | of,i dt
Format i on_of TBi ek Fararge T dres B ARl S A dhae. i

nmol ded 28y heamengf using this polycarbonate molded product.

When a sulfonic acid phosphonium salt is added alone
to a polycarbonate resin produced by the melt polymerization
process, preferably together with a phosphorous acid
ester-based compound and a phenol-based antioxidant in

30 accordance with the method of JP-A 8-59975, the above problems
are considerably improved. However, for such application
purposes which require high heat-resistant stability as
optical information recording media, optical lenses and heat

resistant molded products, such a problem as a reduction in



It is another object of the present invention to provide a polycarbonate
resin conposition which is capable of suppressing a reduction in nolecular
wei ght, coloring and the formation of black foreign matter stably to | ow

| evel s 15 even when it is nolded by heati;ng after it is keptd Mgush20@hg
time. It is still another object of the present invention to provide an

i ndustrially Y S | e poly, e fesin
compost 1 on ot P B Pt B v oneb o P ahl ety o 1
present inveneidedtpredeetder theotawlapioduet wiatchef podigaminadée tesin

conposition of t esent jnyention, particularly a supstrate for, optical
Coformnti on PaeaPaasy FRifct P bR Habgirha iR bR it
advant ages ofst&eope@sentierN¥ent hAN terddeWalthirle oM RRRRMANE J i

foll ow ng description. According to the present invention, firstly, the
above obj ecksm@angn@dvahtagdes of the present invention are attained by an

aromati c pol yearbo alg ﬂgpgﬁjvghg oﬁorrpri sing: (A an aronmatic

pol ycar bonat‘e—essei{grh—a-l—ﬁy—cvh‘pﬁseg—frf a 30 recurring unit represented by
the follow ng fornitad Bn obleck Afiguhe RP88edt IMesrtiNolRlto Rrofaans R4
are each independently a hydrogen atom  alkyl group having 1 to 10 carbon-
atons, aryl RYHUpETrRatahg éef‘b 16°FRPESA 18P0 HoHaeAlag L Hvi ng 7 to
10 carbon atoagct 854 haScaNoRhkY! 8AE YhEURRMAAGnL o0 b S0A YL ors,
al kyl i dene group having 2 to 10 carbon atoms, eycl oal kyl ene group ving 6
to 10 .caPbormaitves fromyehbahlatd dupprgesepg wizen Ag s o 18e dchy bea @irans,

al kyl ene- aryl ene-al kyl ene group. havi_n to 15 cayhon atans,, oxygen atom
sul fur atom sulfg]éﬁ g P e%gbé'ﬁlcfto%%%&go%?sa- LOYE S e H%’g’s‘tdeone
phosphoni um sapd1fs@YbORatel L8 EOMPSsitIPACHhHIICHPRGS RagavIa s t"

herei nafter) selected fromthe "group consisting of a phosphoric acid
phosphoni um S¥RPRTeSHHS phoRieCUEEL A phBsPREBICHAESa e 1 9Bdnd &rdeTF iFttb sttbr i ¢
acid ‘15 phosghond I dos i , ous
aci d phosphoni u%ﬁaﬁ@éﬁ% o?ﬂ%i{}g&pﬁgﬂgghom ué)npqg;ea_ ,ySngf}d lﬁggﬁ%ﬁ%

vi scosi Ll§- averegertrayl ddui amakiehtbyohed® if@gOafberlDD,iG0Reardfarnelliong
viscosity stability of 0.5 %or less. 20 According to the present

i nvention, Sl y, the above objects and advant ages of the present

invention are attaited sbY12 MOCLSES J¥jed¥ (HUEHRIpAEsEH MBIV PRbY &% er
conposition (maybe referred to as "first production process of the present

i nvention" MRS t2ar lrdwadiinist iy @asvantageyls mpqens fein ppedpsdadensi ng

a di hydr oxy ) LS| i .aro i i nd

repr esent ed gy Eﬁggg 8%?’%\%%% %% gk%?)s?&(]%n g%tt\%%e&ﬁgn&%?%ﬁ%%%%dnd R4
and Waee as defi rnedisa fetishoybjéotmf the bresend imwarthiomte piogsider as a
carbonate bond form ng precursor .in the presence of an ester exchange 5 5

August 2003 THHRG P 2 rfaddien§ oA aaPINGH R T6Fd HRETPRGH HRS &

sel ected frafBe present invention, particularly a substrate for optical

infprmation recording media or an optical material.
Other objects and advantages of the present invention
25 will become apparent from the following description.
According to the present invention, firstly, the above
objects and advantages of the present invention are attained
by an aromatic polycarbonate composition comprising:
(2) an aromatic polycarbonate essentially composed of a

30 recurring unit represented by the following formula (1):

R? R3
Ot o
: R? R* JJ



t he group consisting of a phosphoric acid phosphonium salt, phosphonic

aci d phosphonium-salt, condensed phosphoric acid 5 phosphoniumsalt,
phosphor ous aci d phosphoni um salt, phosphorous acid phosphoni um salt and
boric acid phosphonium salt, or (b) a conbination of the a us oni um
salt and at least one sulfonic acid derivative selected fromthe group
consi sting of a sul fonl o aC| d phosphonl umsalt, sulfonic acid 10 ammoni um
-salt, sul f oiededai & L oREr Ri layid Bst@xewmclsmm@ﬁr@@ndmtktrta) hyradstmi ned

aronatlc pal.ycarbqgnat.e in nolten stat cordin ent
vont] on” SR RhT SRS B X o £ SIS A D e
invention aeeridid & 16010 hyatbdh agesits foxf aaraadiel R odp REONALI ¢ to 10
pol ycar bonate 15 conposition (may be referred to as "second production

process of°ATROMHAESEE i DM AEnan RelerkRiTe GFPUPORPYIBY g tehe aamrlen of :
(1) Pregarisigd Pehihgh idferd ﬁ%@tﬂ%ﬂ%yfa{%%téar AP MR 'y composed

of a recurring unit epresente | ow ng (1) bJ 25
wher ei n R, cyRd,0aRkydrecheR4jransp ewfnnmchapmdmtd:yrwomyairm\gfn atom al kyl

~group havin rbon ato roup, having 6 to 10 carbon atons
or aral kyl 3’%?&%&%%“? t%%@%‘?’ﬂ{ﬂw 6s‘agltd"o‘fnsl 0 FRERIT 23y kyl ene group
having 1 t@16ya2mR0on rAlii.a gyéwg%ugr%ﬁ&\@ 88 13 £Qrd8n G QAN at ors,

30 cycl oal kyl ene group havi ng carbon atons, cycloal kylidene group
havi ng 6 t @x¥@etanbon.asehfur atewyl mm&engmdwben@ﬂgf@w dronumg 8 to
15 carbgn a , oxygen atom sulfur atom sulfoxide group or sulf one
- group, and'6 5 August 2003 (2) nelting the above pellet and addi ng and

m xing at l(@gstat arasihesRhatidspad iunsad£rt ednd¥ 08 tHEFgFEAD €ONSs Sting of
a phosphoric acid phosphonl um sal t, phosphonic acid fhosphonl um salt,

condensed pRBSSHE! I PREFR ﬁ'ﬁ‘dé‘ﬂhéﬁ#ﬁm kaFreinafEREdphie %Ee‘écﬁlép'bﬁﬁ‘s%hom um

salt, phos@i%]l $ (‘S| d 400 rahd, | S p%@ﬂ um sal t
with the ol tg Ilet . zjgcor ng tszgﬁ-lche pre(gféélt |&§5 ntion, Tourthly, the
above obj @mmmaamﬂaywSMOmhmpsraésEnt:ommealsedoph«as@hfatlaiatecﬂ 10 by

‘a nold pr of, the | ycar bonat e of the prese i nvention such as a

sub'st'rgge %"P{n m??"r ’}1 qb‘? P St Descripti on

of the Pr e%ﬁ\ s@ﬁoﬁ@@&db&&tﬁuﬁﬂﬁﬁﬁdr@@a@ﬁ éﬁdfﬂdﬁtc 8bY&prfsghafwmat i ¢
on

15 pol ycar ate conposition of the present invention. The aromatic
pol ycar bon&@d-H.namdle present invention is essentially conposed of a

Ei;:urr:qgg ,R’&ﬂgeangg%toare as&% agﬂebg‘}/%erel na%%veI tﬂ? (ﬁz&\/@gﬁ 8Lgm :

havi ng 1 t aobqQoodr hevd at ees theyi s dineartamilbrynehearl. s @(&fmlmssﬁ t he
al kyl group havi Rggl to 10 carbon atons include nethyl, ethyl, propyl,

butyl ,2®ctyl and E'?Fllng%ﬁﬁﬁéér‘?ﬁe’%éngﬁyltlQPOLFpe‘FPdW% he bRy ar bon
atons i ncl B@%e%%spg'ﬁayaav&rpé aé{es OV he 3¥h mtlwent%ﬁnﬂ:g%tq;aﬁf& aral kyl

group having 7 to 10 carbon ons |nclude benzyl, 2-phenethyl and
1- et hyl - | byhamprastead foRIpr&2ucReg amd aRémartd cppel pesibey cmarpivsitdependent | y
a {may be referred to as "first production process of the present
invention” hereinafter) comprising the steps of:
25 (1) melt polycondensingadihydroxy compoundcomprisingmainly
an aromatic dihydroxy’cdmpound represented by the following
formula (2):
' R . R3
HO W OH (2)
30

wherein R%, R?, R® and R! and W are as defined in the above

formula (1),

and a carbonate diester as a carbonate bond forming precursor in the
presence of an ester exchange



hydrogen atom nethyl group or t-butyl group, particularly 30 preferably a
hydrogen atom Wis as defined herei nabove. The al kyl ene group having 1 to
10 carbon atons may be |inear or branched. Exanples of the al kyl ene group
having 1 to 10 carbon atoms incl ude rretg%l ene, 1, 2-ethyl en AuWURLANS 2003
7 1,3-propylene, 1,4-butylene and 1, 10-akcyl ene. Exanples of the

al kyl i dene grglégll}a\{:i n % to 10 carbon atons include ethylidene,
2,2--propyli gene, 22-Ba ylidene and 3, 3-hexylidene. 5 Exanples of the
cycloal kyl en¢2gr agnihaviag &ttDedOtC&RE0PHoFERIRINACSATE do ALYl OPEYY| ene
and 2-isoprogyl-1,4-cyc|ohexy|ene. Exanpl es of the cycl oal kyl i dene group
having 6 to ¥B® gEPBB LR BhEting|afia pheseheryci dehd pipdspllonium salt,

i sopropyl cyc Ldeng,, s t | Kyl ene- aryl ene-al kyl ene, gr oup

naving 8 1 of J0SERORAR Beta BRI n w21 XRBRERER pERSR A Y Heud

pref er ablsy apbysbbbeiyi dand ,gphiosphiordtis? D \PHaaiteogiahsaparticul arly

preferably a . 15 [21 Z-Bro | idene group. The aromatic pol ycarbonate contains
the recurrinBRBRPECNPES, PEeSPRAMHINL B8Y-E 304 oo aF14d Phasnhsuiim of 50
ol % or norgalpr edL£r@n LU r 80 nol t
or nore based on the (fc?t gl Zg?ﬁg%l%t?%gn?fe?tﬂér)%%tglvﬁ%n#tﬁé%¥E§5E{e1§p$%i%fané) ‘
ordi nary ski#&t leprgthengrsuldonigrdersdandvhtamet deledbbd dwongtiesfdyy i on a

recurring unj ich_may. be contaj ned. according to circunstances other

than the recéﬁ(tr)rrl%\%ﬁgﬁﬁgt frgpsr'@s%?ﬂ:e%aﬁﬁ‘dtﬁéosa%&%’gi%ﬁﬂ}l% fyifomdgiacid v,

the arommti capabytanheqnpt ¢ difEfbiic A d ADwRHCaeRY 1 B¥E8LI Hl %%ifm{igz |
r oxy

term nal groups_which consist of an aryloxy group and a phenolic hy

group and codtifide threobhahped Axamnadh Hapodyeaarbonat & snoeet ten ishatef.
preferably 50 nol , I ol t . or_l.ess, . .much nore
preferably 30 nol ti%(?éf%%zé %g%gt%géa%%%cé}%&%daﬁc 5‘53?‘ g'SU“%&W’é’iens t he
phenol i ¢ t erebhhattgraoup aidvanitegalsovs the aresantoinveheiohj£6d aaftaihed
present invention can be ﬁttai neg mpre advant ageously and al so the

nol dabi | i tye?%o"f‘dp’é%‘ﬁ?iﬁi 3t BhOPELPEt BRc 8T oMgtd s AFIYGaFPadise sinply
referredst 0 @mpoaDt 48R (Mdyybe HRIRIMALG €b)aPF skREnGOIPOSILL OHn pFYRERS- S
August 2003 8 When the concentration of the phenoli'c termnal "group iIs
reduced to PHoihg Arasais invanitdian | hamiawditienf adwomisigicdhe pteperti es
of the resin,gs rare. Wen the concentration of the phenolic term nal
group is increased to 50 nol% or nore, 5 it is not preferred fromthe

vi ewpoi nt of (bl tprepagitdea opeeiet of hheapbaseit poMSRarddnaAs the aryl oxy
group is preferab%%ﬂfid a phenyl oxy group .substituted by a hydrocarbon
group havi ng¥ %% [BEWWRSCE 2QFeRBATHBY FRYT JEPRFRISA & ByF 68, The
substitgent 1Pk f@FmblY aiyertiary alkyl group, tertiary aralkyl
group or aryl group fromthe viewpoint of,-resin heat stability.

Preferred exanples of the ajyl oxy grogp include a phenoxy group,

4-1t - butyl phenyl oxy ggoup, -anyl phepyl oxy groeup, 4-phenyl phenyl oxy group
and 4-cunyl phenyl ox - o i¢¢—pglycarbonat g3()A) is preferably
obtained by nelt polycondengi ng the_; rrespogd ng aromati c di hydroxy

- R4 -

RZ

25 wherein R*, R?, R® and R*! are each indepeﬁdently a hydrogen
atom, alkyl group having 1 to 10 carbon atoms, aryl group
having 6 to 10 carbon atoms or aralkyl group having 7 to 10
carbon atoms, and W is an alkylene group having 1 to 6 carbon
atoms, alkylidene group having 2 to 10 carbon atoms,

30 cycloalkylene group having 6 to 10 carbon afoms,
cycloalkylidene group having 6 to 10 carbon atoms,
alkylene-arylene-alkylene group having 8 to 15 carbon atoms,
oxygen atom, sulfur atom, sulfoxide group or sulfone group,

and



conpound and a carbonic acid diester as starting materials. The aronatic
pol ycarbonate (A) has a viscosity-average nolecular weight of preferably
10, 000 to 100, 000, nore 20 preferably 10, 000 to 50, 000, rmuch nore
preferably 10, 000 to 18,000. The ratio (MwM M) of the wei gucse2Cge

mol ecul ar wei ght (Md) to the nunber-averfage nol ecul ar wei ght (M1) of the

aromati c pol grboiate IS greferably 3.6 to 1.8, nore_ preferably 3 to 2
fromthe vi ehpdi B COPIrERR PHIVR ReY HhArR 5 ddings refaBiring. a¥hkeaptci fic
phosphoni um sakt phEkpABAS hint ganegséﬂsct_éa%ﬁ&gctn}gg' %;ﬁ@ﬁ OnGL&s %E’HR@S&% I on
of the present invention is a phosphoric acid phosphoni umsalt,  pfiosphonic
acid phosphanbhasphbticcerddn pbe spiosghor isaldr) dhhpepsphnid waesal t, 30

phosphor ous id_phosphonium sal hgsphonous .aci d, _phosphoni um salt and
boric acid pﬁ%gﬁﬁg P&ﬁ{"ssaar#c.' "r%éé?rg?g s@i’é’(flé? ¥k Poﬁg?hé’é‘ﬂ‘b‘i"}ﬁjr’ﬁ)n_ of
two or n e.phbspRBRYLE abithghsR@ichiiemPResRNoRinNERAldosesLi@ Stabilize
the nelt vi scositﬁ of the aromatic pol ycarbonate 5 August 2003 resin is
preferably oPpesrhepiym ga3ly andoberisr eciyl wiiogiphonimm ealst ofitihethot al

of phosphor on 100 parts by weight of the aromatic

pol ycar bonatq(ﬁao?{é'gﬁtpgﬁ'g?é nmore preferably 0. 005 X 10-4 to 20 X 10-4 part
by wei ght, much nokecér@iedeaoathy ptes@nl xn#on8ibn, Kduktil-A pABtaddve

wei ght, particylarly referably 0.05 X 10-3 to 8 X 10-4 part by weight.
The phosphorPRIGETS gevemtagesart the presead ipKNeajshen ared@titained
phosphonigum gl & R8daBROEPBANLE 8¢ EnePROIRRAN fﬁgt 1§eC 0%%@ for
exanpl e reprlzgent ed by %0 the foll ovm'en% f(%lr&(r%g:b?ﬂ 3 -féﬁﬁs%}% O=P-O
+P-~R 7 (3)-invent8oy Ruch5aFhs phbspheteus cacioptpleedpHoficmeatal dn and
phosphonous i hosphoni um sal t, are conpounds for exanple represented
by the foll Omé%g?g?ﬁﬁ%&%g) ©5. 2 XPR®56 1.0- +1'R PP 201 AYRS8 | 7
(3)-2 - Furthegcripeibar o€ enedrpbesphen embodlimentsa compound for exanple
represented by the follow ng fornul a_(S%-B:_ XR251J/RBP7(3)-3 Y
R8 In the above fof fEETRILIAn 18)fdraRdgiypn3ofRihe; grRmatice each

| ndepengent |0 By By GRAER0BoHHOLRLIBNI BE LnkOphldd:CaLbAR Al GE, X and ¥
are each i ndependently a hydroxy group, quat Er nary phosphoni um group
represent ed by theldakaromakdc poiyubabbaptealk e grespnbavivgntidmw 120
carbon atons cyel oal kox rou ving 4 to 20 carbon atons, aryl oxy group
having 6 to St EAf LERE BRI S5 o PoREelrbaponatt ha P Ter S be ot D03

above formula (1).

In the above formula (1), R!, R?, R® and R® are as defined
20 heréinabove.

The alkyl group having 1 to 10 carbon atoms may be linear
or branched. Examples of the alkyl group havizig 1 to 10 carbon
atoms include methyl, ethyl, propyl, butyl, octyl and decyl.
Examples of the éryl group having 6 to 10 carbon étoms include

25 phenyl, tolyl, cumyl and naphthyl. Examples of the aralkyl
group having 7 to 10 carbon atoms.include benzyl, 2-phenethyl
and l-methyl-1-phenylethyl.

R*, R?, R? and R* are preferably each independently a

_ hydrogen atom, methyl group or t-butyl group, particularly
30 preferably a hydrogen atom.

W is as defined hereinabove.

The alkylene group having 1 to 10 carbon atoms may be
linear or branched. Examples of the alkylene group having

1 to 10 carbon atoms include methylene, 1,2-ethylene,



10 20 carbon atoms, al kyl group having 1 to 20 carbon atons, cycl oal kyl
group having 4 to 20 carbon atons, aryl group having 6 to 20 carbon atons
or aral kyl group having 7 to 20 carbon atons. 5 That is, the quaternary
phosphoni um group represented by X and Y is at |east one sePédgest 3008m a
group of. phosphonium salt conpounds havi7ng a specific structure

represented by, the follow ng, fornul.a (4); (4 erein RO to RI2 are as

defined for g53tér%?9F8§pegt'i4v "\T&l e(?inﬂlgl'é')ﬁa'rﬁ%}é’sl%e't he phosphoni um

salt represented Hbahylébeophoealin Iﬂh@n@3§réubrl§é\éﬁ?%@h9§pmrd&tﬁ:ﬁ{d '
I'p

tri phosphoni um salts, phosphoric acid.monohydrogen osphonium sal ts,
phosphori c a2temai hyatvgenephydphsneun? . SaPrepyphidspitonilc 2adiutylidene

di phosphoni ugy sakts_ - onic acid nonohydrogen phosphoni um salts.
Specific exarrp‘lieg'gfﬁggylgﬂggg osphoni um salt represented by-the above

formula 63)-2 i ndxatep phssEhti®ogclonlikilepbasighatinglstisc 1pR_IYMY ous
aci d nonohydrogen di ‘Ehosghoni um salts, phosphorous acid dihydrogen
phosphoni um 3&P1E8 1BHHEPRoheds CHCLINEFEREEShEM UM salts and phosphonous

aci d monohydj 0988 PHFPLONI UBY8abhExydansneci fic exanpl es of the boric acid
phosphoni um salt " represented by the above fornmula (3)-3 include boric acid

t ri phosphoni um salk¥xampbes cofcihe mywinaklogeind s e hpsphphammnga tty Lwori ¢
acid di hydro enbgrkll(jSﬁhoni um ia!it S _an ne gr_%%nﬁi caé)céroup substituted

hydr oxybor an” phosphontith AP 89 36Y FRB SR LG d triphosphoni um salts
i ncl udelot ri s{étsPyEEPyi phespheakur) phosphat e,

(tetramet hyl phosphoni un) bi s(tetraet hyl phosphoni um phosphat e,

(t et raoct yl phosphdffany bt s etdiheplbp-rpRogpNdsnemp Lky 1®naugpeep hag3ng
phosphat e, tgi i et o] ' p
bis(tetr anet%yﬁhmgé%%%#%ﬁ) %?é‘@?a%ﬁﬁ%ﬁ%ﬁ?s“pﬁ_ﬁ%@%ﬁpﬁﬂé’%‘&ﬁ&l&?e'
tris(tetrabutyi phdéplompredehaisphhad ecyclohexylidene group or
tris(diethyldibutyl sphoni u hosphat e,
tri sEtet raéeécj‘sﬁb';ﬁ%% %?pﬂgéﬁﬂat E,ar%lcuiarly preferably a

b )

tris(tewpaphempd gheaphat e and
tris(trimethyl phenyi phosphoni un) phosphate. The phosphoric acid
nmonohydr ogen di ph 8RPUALiE RelyerTeRADE $ontains the recurring unit

(tetranet hyll;%mhsetggﬂ&' n L1

bi s(tetrabutyl"phosp OW%%%%’Q?%%%P‘%%%%Q el,nl gn amount of 50 mol¥

bi s(t et r aoctort pheephone fiakabhghyalmgenophespdatp@rticularly preferably

bi s(tetraphe Igtigsghoni un}ym)noh dr ogen ghos hat e, . ]

bi s[ t et r aki s“?’}zlf“ 14i 2% MaFRSy Bﬁ&ﬁy‘%}& pRBAL U aldobRd R oFEinshesphEte, 15
bi s(t et paberadhosrhgpkERkrgneRY 81 0geRHNASRNR1 €1 understand from the

bi s(triethyl benzyl phosphoni uim) nronohydr ogen phosphat e,

E@ s( Ej ri mﬁt Pﬁdddm@q@dgsn@ﬁmﬁpmﬁ?mgm ,ﬁhms ﬁﬁejxcm, mzy be contained
b1 a(di et hy SNBSSt U hOReR P EBeh. BRBBphAECoCSBE TR RBL hor i

acid di hydr agpireeesEdninisal di5ové NEbidel et Lamet hyl phosphoni um

di hydrogen phosphate, tetrabutyl phosphoni um di hydrogen phosphate,
t et r adecyl phosphoReEht@tydr ddkh IR ROLlYeaFReRrxbERceseBhbs phbai um

di hydrogen phesrhal §nventhidh ARECAXLRNOSRARANL ¥ dydrrden RBASRRR! §¢

an aryloxy group and a phenolic hydroxyl group and contains

the phenolic terminal group in a concentration of preferably
50 mol% or less, more preferably 40 mol% or less, much more
preferably 30 mol®% or less. When the aromatic polycarbonate
30 contains the phenolic terminal group in the above molar ratio,
the object of the present invention can be attained more
advantageously and also the moldability (mold contamination
resistance, releasability; to be simply referred to as

"moldability” hereinafter) of the composition improves.



t et rabenzyl phosphoni um di hydr ogen phosphate, trinmethyl benzyl phosphoni um
di hydrogen phosphate, di net hyl di benzyl phosphoni um di hydr ogen phosphat e,
et hyl tri phenyl phosphoni um di hydr ogen phosphate and 30

but yl tri napht hyl phosphoni um di hydr ogen phosphate. The phosphdwiggstaHCa

di phosphoni um sal ts i ncl ude bis(tetraneﬁhylphosphoniun)octanephosphonate,
(tetramet hyl phosphgani um(t et raet hyl phosphaoni um _benzenephosphonate, 5
August 2003 12 (t@ﬂ?ﬁg%lﬁ?llcpcf{b%%%ﬁi?mr?toélﬁzﬁﬁrBB?PBFI&&’p SRPLRfL group
benzyl phosphepatetiuddEtaaidanlats+ ebby| BResBREN j MANRDSPBERRONA £ cal
(tetramet hyl phosphoni un (t etraet hyl phogsphoni um)™ 5 tol uenephosphonate,

bi s(t et rabut PFPREFPHAEH OF) thetTemiapHes plageat efhen the concentration of

bi s(di et hyl dtﬁ%h%ﬂ%ﬁ%fﬂ?%%%ﬂﬂxpﬁ %ﬁ%ﬁgﬁ%@%gased to 50 mol% or more,

bi s(tetradecy S enzerne

bi s(t et r @phenyliphasphnre fum)hed Feaaptios PieAlod gt ataining the object
bi s(tetrameth |§hosghon|un)benzenephosphonate, The phosphoni c aci
nonohydrogenO%h BhBRPFRPS ARy enti®Mude (tetrabutyl phosphoni un) monohydr ogen

benzenephosphonateAsQﬂﬁggf§}&%#BQ8§B?_ '% gPQﬁg%gﬁﬁﬁﬁ?ghgg§i¥§9@8§ﬁﬂ9”ate?

t et ranet hyl phosphoni um noriohydr 6gen anep ona
t et r anet hyl psesphdhirtedimna hydirogarbdegzenp plavimyohabeZ 0 carbon atoms,

tetraoctyl phosphoni_u 0 rogen _benzyl phosphopat e, ] )

et Dyl tr1 et bk PRORBHBRER R RERoROGRELGHRY Hoael pRDepRURSEAFuent 1o
tetraet hyl phesebepauIy TRNEBY €1 889N a1k9h UGRSRBOSRRIABLSY aralkyl group
t et rabut yl phosphoni um nonohydr 6gen 20 net’hanephosphonate,

di et hyl di but9F pAB¥hherPEm FBaBhYELOoY&RWDRANANOFhoSSionleatasdability.

t et raphenyl phosphogj hasphonat e. ..Th hosphor ous
acid triphosphoni Sﬁn%%%&?%%%gggg rcifts?ﬁ%? ?g%‘e’% % r;ﬂ'nu&)sf)lﬁ%]h‘il%‘r%&g’ﬁp %t e,
25 tris(tetrgbotyl phospbotyiphpheiphkiyt group, 4-t-amylphenyloxy group,
tris(tetraph qéﬁghoigﬂoni ?hOSEhite,

tris[tetraki ‘gz 1Y -?P%ﬂ‘fr% pHERYP) BREs AREHMYHPHSOYFYe group.

tris(tetsabenzyl phﬂ@'ﬂ@rﬂ#’@iﬁﬂ?gﬂ%h%bonatgo(A) is preferably obtained

tris(methyltriethyi phosphoniu hosphi te,

tris(trimet BY Beddy PphTcphdensifshtbprtexresponding aromatic dihydroxy

tris(dibutyldi C 0 ni.um phosphi te . .

1St ot SRS AR BUORPELL G s starting matersais.

bi s(tetradecyl phosphwairomhtietpelptaybonaten@) LAk a PReEPBIES-aldraghugust
2003 The phosphorous aci d nonohydr ogen di phosphonium salts 1 nclude bis
(tetramet hyl DT W51k oRd IPEEERTBRAE AL 800t 100,000, more

t et r abupyl phasphoRMY M ,%Wﬁ:%ﬁgg,%‘é%pl'ﬂh&ﬁ’rﬁozt:% preferably 10,000 to

bi s(tetraphenyl phosphoni um nono rogen phosp
bi s[t et r aki s{&, @i - {Thsuwatilee (¥iw)/pads pothenjreighthpdecgege pbhiephilte,

bi s(tetrabenzyl nhos i,um.,monohydr ogen phosphite, o

bi s( et hyl L Eﬁiﬁ p‘ﬁ@wggﬁ‘c?ni S‘r%ﬁ‘blﬁ' dﬁ&&ﬁgﬁﬁm%’&“ weight (Mn) of
bi s(tri met hyltee namydnpiese ol yed toeaydr ogeprabesabiyes. §0to 1.8, more
bi’ s(di but yl-di hexadecyl phosphoni um) nonohydrogen phosphite, bis

(di met hyl di gHFEHA Foieud) fBaBhiie ogeramisphiafe megsdn fluidity and
(tetradggylQggﬁgygyég9££@§yanethyiphosphoniun) nmonohydr ogen phosphite.

The specific phosphonium salt (B) constituting the
aromatic polycarbonate composition of the present invention
is a phosphoric acid phosphonium salt ,. phosphonic acid
phosphoniumsalt, condensed phosphoricacidphosphoniumsalt,

30 phosphorous acid phosphonium salt, phosphonous acid
- phosphonium salt and boric acid phosphonium salt. They may
be used alone or in combination of two or more.

The amount of the specific phosphonium salt used to

stabilize the melt viscosity of the aromatic polycarbonate



The phosphorous aci d di hydrogen phosphoniumsalts 15 incl ude :

t et ranet nyl phosphoni um di hydr ogen phosphite, tetrabutyl phosphoni um

di hydrogen phosphite, tetrahexadecyl phosphoni um di hydrogen phosphite,

t et raphenyl phosphoni um di hydr ogen phosphite, tetrabenzyl phésgigusi 2003

di hydr ogen phosphite, 20 trinethyl benzyl ghosphoni um di hydr ogen phosphite,
di net hyl di benz lghosphoniunldihydro en ghg§phite, -4 .
ethyltripheﬁ??%ﬁ spRoRFERTHARYEr BgBA Bhd8phitt%e 30 * 107" part by weight

but yl t ri naphi s RIFORKEM:tRY 5L G5Hb ARASRIM T

di butyl di oct yl phosphoni um di hydr oge%osphi te.aeci%&[glj'ﬁgspe)ﬁog%h%?% s?ratcsi d

di phosphoni Wby se¢ight nef utke reriaticaputycahbepatai neyibenzdnephosphenit e,

bi s(tetrabutyl phos ni nzyl.phQsphqni t.e, .4 )

bi s(tetr arret%f/ %%’o‘@%ﬁ%n‘?woé‘t éﬂep?’f@sgﬁo’ﬁi@e, part by weight, much more
bi s(t et r anetpye PEOSPLP W W) RATZERRPDOPDOM P&t 39 weight, particularly
bi s(methyl tri et hyl phosphoni um nonanphosphoni t.e,

bi s(t et raet BFPFREPREYI GnfPPokudAepHospghohit®, part by weight.

bi s(tetrabutyl pho i ephosp i . _

bi s(di et hyl di but y|i&%@%‘ﬁ%@ﬁ%%tgﬁgéhgﬁgﬁéﬁf’f‘é}m salt, condensed

bi s(t et r aphephyd finsphonacifibphaepephdaspheailtte and Ab@issho2A@3 a4 d

bi s(tetrabenzyl phosphoni um benzyl phosphoni te, acidic

bis(tetraneﬂé%é%gh) 'O B Feﬁﬁ%egﬁﬁgﬁﬁaﬁﬁt§°§n&xample represented by

bi s(t et igoctpidhesPieRiHg) Pephtng! ¢agphgsphonite. The phosphonous acid.
nonohydr ogen phosphoniumsalts 5 include
(tetrabutyl phosphoni um gonohydysogen benzenephosphonite,
(tetrabutylphosphoniun)qnnohygéggen benzyl phosphoni t e,

t et ranet hyl phosphoni Wwe=psraytR ogen oct angphosphonite,
tetranethylphosphoniun1dnnohydgo en benzenephosphonite,
nethyltriethylphosphonignnonoﬁydrogen 10

not anephosphonite, .tetraethyl phosphoni um nonohydrogen tol uenephosphonite,
t et rabuj gl phosphonmigymy - : ol i£,
diethyl%?butylpho?%hon?&%%@%%ﬁ@%fggéggbﬁgggﬁg%%gﬂﬁﬂ%%?ngIphOSphonouS

t et r amet hy| gigh rdvdisphardnoh parldgane derpoenfssfiw exampdredrepresented
tetraoctyl phosphoni nphydrogen. _15_napht hal enephosphonite. The boric
aci d triphosﬁ%gﬂvhﬁ%gggggl?%c#ﬂg@u%?iZ??égfanethylphosphoniun)borate,
tris(tetrabutyl phosphoni umboragte, tris(methyltriethylphosphonium borate,
20 tris(trimethyl benzyl ghosphdni_gm bor at e,

tris(dibutyldi hexadecyl gho hz?' n)borate,(3) ”

tri s(diggthyl di phenyl phdsp on”Uﬁﬁﬁorate, N

bi s(tetradecyi phosphoni (t etgeanet hyl phosphoni um bor at e,

bi s(tetraphenyl phosphoni un) (tetramet hyl phosphoni un) 25 borat e,

bi s(tri net hyl phen éﬁﬂgﬁfhon'u dlneth_%diphe | .~ phosphoni un) borate and
b1 ot et r amet hyt phESHHSR T EECP SHR ARG SBUTa® 2 PAESBERSG  aci d
nonohydr oger g @lééﬁﬂfm!ﬁlé’rgﬁé’ééﬁtéﬂcbydﬁhe?’@ollowing formula (3)-3:
bi s(tetranet hyl phosphoni um nonohydr ogen bor at e,
bi s(tetrabutyl phosphoni non drogen bor at e,
bis(net@gltriethylphosphpniun) hydr ogen bor at e,
bi s(trinethyl benzyl phosphonyu nohydr ogepszbpogat e,
bi s(di but yl.di hexadecyl| phosphonj Ut nonohydr ogen borate, 5 August 2003 15
bi s(di met hyl di phenyl phosbhoni #) monohydr ogen bor at e,
" In the above formulas (3)-1, (3)-2 and (3)-3, R® to R®
are each independently a hydrocarbon group having 1 to 10
30 carbon atoms, X and Y are each independently a hydroxy group,
quaternary phosphonium group represented by the following
formula (4), alkoxy group having 1 teo 20 carbon atoms,
cycloalkoxy group having 4 to 20 carbon atoms, aryloxy group

having 6 to 20 carbon atoms, aralkyloxy group having 7 to



(tetradecyl phosphoni um (t etranet hyl phosphoni um) nonohydr ogen bor at e,
(tetraphenyl phosphoni un) (tetranet hyl phosphoni un) 5 nonohydrogen bor at e,
(trimethyl phenyl phosphoni um (di net hyl dl phenyl phosphoai um ) nonohydr ogen
borate and (tetranethyl phosphoni un) (tetrabennyl phosphoni um 5Srsigesly2008gen
borate. 10 The boric acid di hydrogen phosphoni um salts-incl ude '
t et ranet hyl phosphoni um di hydr ogen borate, tetrabutyl phosphoni um di hydrogen
borate, tetf@hexbaderyfpABSphahkih greydr dgarngordatt®, 20 carbon atoms,

t et henyl ' j , |.phosphani
i by ogen, ERe D aTkP Tt oRH B APERy WG cartoh S RS M SR RE MR
di met hyl di befziyd o sEirdrin @tdinsy drogea Lkgiage cupdhatrhyubt 71 vheny |qrasshoni um

di hydrogen borate, butyl phosphoni um trinaphthyl phosphoni um di hydr ogen
borate 20 arft¥Hut yl phosphoni um tri octyl phosphoni um di hydr ogen” bor at e.

The one grgani c grupe ?L_léb,sEhh%@gtgfﬁhfgaﬁ%%spﬂj)ﬂﬁﬁﬁWﬁ"Pe%%lets%r{trga ude _

bi s(tetranet hyl phosphoni un) benzenebor at
bi s(t et rabutlyy ghas@ons et beastnebe satledcdrd £rom a group of phosphonium

bi s(tetraneth hosphoni um benzyl borate. . _The one qrgani c group-substituted
bor 1 ¢ acid riHbhy R BRERA S RAROHP . SRECAE M FeaBCtiLe: ZpataRB s RSN i
nmonohydr ogent e nzeNedRiny esorr@rheiuahut yl phosphoni um nonohydr ogen

benzeneborat e and tetranet hyl phosphoni urn nonohydrogen benzyl borate. Qut of

t hese specific phosphonium galts, particularly preferred are
tris(tetpanethyl phosphoniu ,pﬁ@%phate, '
tris(tetrabutyl phosphoni um+ ﬁggﬁhate, S5 (August 2003 16

bi s(tetranet hyl phosphoni-um p% ydr ogen phosphat-e,

bi s(t et rabutyl phosphoni um) mBnohydr ogen phosphat e,

t et ranmet hyl phosphoni um di hydr ogen phosphate, tetrabutyl phosphoni um

di hydrogen RhasROAs &° 2obRS Lol AFe RS BRGNRIM HaizepgrpesRRALL,

(tetrabutyl phosphoni um nonohydr ogen benzenephosphonat e,
tris(tetranethyl pHighdiic eRamessis o§, the phosphonium salt represented

tris(tetgab I S | u hite, . . . .

bi s(tet?énet%l%ﬁ%s%ﬁ%% uﬁ%%@%@ yh%ZQ%nlBﬁ%gﬁi ng)s?&orlc acid

bi s(t et r abuttatigtosgdton g neaLby dr peeBpAbeiphialbed mohibhgdeienphosphoni um
di hydrogen phosphite, _tetrabutyl ghosglhoni um di_hydr ogen phosphite,

bi s( t et r anetRHRRMRHIN FPIdF-cRBPABEFR S #e1d dihydrogen phosphonium

bi s(tetrabut SM' z h Lheni
tris(tet ram%%%hospho%%ﬁ)f%ofgfg, 8§?§?§%&§?%§@uf?ﬁgﬁoggﬁoRP&r?)pgngfe,

bi s(t et r anetdsddmosphigrinagem milnaplogeiuboralies. Specific examples of

bi s(tetrabutyl ph hani d b t { et t hyl ph i

i ydr ofn LR AR T EPd. EFPERGSAoN B HhRyROGe d SOFIE  JOuE o
the above phesqiioid WRdsHHEoUY efald ed idhd siidh Gim RRATRN0PhBEPEkbEs t hat

i's, acidic phosphoric acid phosphonium salts, acidic phosphonic acid
phosphoni umaatd JMORYRTEFRIRN 21 el eSPROBHEGr F@LAEI d PPRETPREFUSMASHS s,

B abhont ORI A g4 pAEInBRAIBRNANL 7, BAbEDnoATUY £o AL AIBROBRHI G
salts and phosphonous acid monohydrogen phosphonium salts.

25 Specific ‘examples of the boric acid phosphonium salt

' represented by the above formula (3)-3 include boric acid
triphosphonium salts, boric acid monohydrogen diphbsphonium
salts, boricacid dihydrogen phosphonium salts and one organic
group substituted hydroxyboran phosphonium salts.

30 The phosphoric acid triphosphonium salts include
tris(tetramethylphosphonium)phosphate,
(tetramethylphosphonium)bis(tetraethylphosphonium)
phosphate,
(tetraoctylphosphonium)bis(tetrapropylphosphonium)



salts and acidic boric acid phosphoniumsalts. In the present invention, an
aci di ¢ phosphoniumsalt such as a sulfuric acid acidic phosphoniumsalt or
a sul furous acid acidic phosphoniumsalt may be further used in :
conbi nation 30 with one of these specific phosphoni um sal t sS#8!gust 2098i onal
conponent . Exanpl es of the sul furic acidlhcidic phosphoniumsalt include
tetranethylphogghoniunlnnnohydrogen sul fate t et rabut yl phosphoni um ‘

monohydr ogenPRAFPARES - 5 LRG| e thFdd rip thydphosahan smaiinsahat anohy dr oge

sul fate, t ' f l .
SbL80ELY BRRTALIBLLEpIBAG MY 0 bt nAhasphontgm) L um

t et raphenyl phosphoni um nono |
nmonohydr ogenpBesphate . 5trisftetyabutylphospixominm pirsptdriegen sul f at e,

t etrabenzyl phgs ni nohydrogen_sul f at di_ et hyl di but yl phosphoni um
nDnohydrogenPEh$Fgf8%§%gal§8ﬁ¥;PSPFR§PHﬁPBﬁ?gﬁﬁgﬁ ‘monohydr ogen sul f at e.
Exanpl es sof thes E‘défﬂéauﬁyiﬁhds@ﬁbﬂ&ﬁmﬂ?ﬁ%@b@ﬂt‘ém salt 10--include

y

t et ranmet hyi phosphoni um nonohydrogen sultite, tetrabutyl phosphoni um
nmonohydr ogent&if f febravhenyiphopsphonrdspl ohosphadeolapdt ogen sul fite,

tetraoctylp29§€$?P%g@ég@gggﬁgﬁggﬁgagyh%hggmﬁ h%%#%%ggnylphosphonium

nonohydr oge osphonia nDﬁBhydrogen sulfite,

tri met hyl oct yl phosTHe nihune phosoiy diaige mosidHvidgert @ipHeephdahes gRafsum
nonohydrogen, sul fite, diethyldibutyl phosphoni um nonohydrogen sulfite and

benzyl t ri met DS Pt EhufoitmRsPRanFym Bronehydfogen PResppadier. c
phosphombuma@écﬁetﬁaﬂaﬁpﬁﬁagghaﬁhﬁm)as?ghga%%phwo%gﬁﬁ let, or nono- or

di-alkali nmetal salt of ~an ester thereof, heutrfal phosphoric acid
phosphoni umisks ¢ teteaee by 1pbpspbaniundindnphydpogenu phesphatesut ral sul furic

acid phosphoni I r.neptral sul furous.acid phosphonium salt 25 may be
optional ly Hgﬁﬂyﬁ%é ?é??%Y%BFBﬁP%fH F??%PHPBY?H8Q%B]8@PSP rEltehe present

i nventi on. 'B]Eslatklti'éleznsoi,11hesetpbﬁﬁﬁmgﬁbﬂﬁﬂl)@ﬁbbg)h@hﬁ.‘vﬁmes the effect of
improving the flanme retardancy of a conposition . additionally. As for the
anount of t MPIRINATeIeRyi PReRBRftfetal salt, 30 the total anmount of

phOSphoigs5%i§?%é¥¥ﬁﬁ@ﬁ@§lﬁﬂoégﬁoﬁgﬁﬂ?ﬂa oh-gggggglgﬁ F?ﬂgﬁ%%)based on the

total of phosphorus atons”™ ‘tontalned Inh the pe osphoric acid
aci di ¢ phospghioni tristitylbénzyiphospboablip) fofdhydrd@ent hosphategr ef er abl y

0.05 to 10 wt% based an t.he sanme standard. . The August 2003 18 addition

of “the.phositid ey brenfALEn S rERAR B MERoRYASREePn g RORE RS e

retardancy ofisy eosidieotRdeghdspRahlim)fofoRYERbGRRAbhY skRaW B4l

viscosity stabilizer disclosed gg t he above docunents can be added. The
P

nelt 5 visdusitdingthylirrirenylphpppipndnnlnrsahy dspgammbhpgphedlet of
| f oni id, sulgfqni ' i ' : T b
sul'lont ggacl Sufﬁﬁyﬁhégﬂﬂhégc%&gigqﬁ%%f%#ggégggﬁ??gﬂgﬁium QSXtEHy €

used al one or in conbi‘nation two or exanpl es  of the
conpound i ndnedeadsh osptremenh giphssphdnanmodi hydrabba phosphiaei,c aci d such

gs 10 tetrgb ggéﬁﬁgi)oniwglo t anesul fonate, _tetrabutyl phosphoni um

enzenesul f ) RRORRE R oAb Ghr R ey PERAZERes Ul f Onat €, ,

tetramet hyl agEiddBFRNAMG A DAR €1RPErd§EA 2BHDYHRETRNI UM
tetrahexadecylbhosphonium dihydrogen phosphate,

25 tetraphenylphosphonium dihydrogen phosphate,
tetrabenzylphosphonium dihydrogen phosphate,
trimethylbenzylphosphonium dihydrogen phosphate,
dimethyldibenzylphosphonium dihydrogen phosphate,
ethyltriphenylphosphonium dihydrogen phosphate and

30 butyltrinaphthylphosphoniﬁm dihydrogen phosphate.

The phosphonic acid diphosphonium salts include
bis(tetramethylphosphonium)octanephosphonate,
(tetramethylphosphonium) (tetraethylphosphonium)

benzenephosphonate,



dodecyl benzenesul fonate; and sulfonic acids and sulfonic acid 15 |ower
esters such as aromatic sulfonic acids exenplified by p-tol uenesul fonic
acid, aliphatic sulfonic acids exenplified by hexadecanesul fonate, butyl
benzensul fonate, butyl p-toluenesul fonate and butyl decane8éfugesfad083 Cut
of these, sulfonic acid lower alkyl estéfs are preferred. 20 Wien "a
specific phoighgniunlsalt" and a nslt viscosity stabilizer are used in
conbi nat i on, ‘' tAETERGEXLPEPSPReTIMM) (LAt @RGBY RRAFPRRIURY preferably 0.7
to 50 chem cgbnz@dpgh¥apaBhateTOre preferably 0. 8 to 20 chem cal
equi val ents, much nore preferably 0.9 to 10 chem cal equival ents based 25
on 1 chem cabigfuebhrdhriethy liphoisehainkalin ) nmstaiepiorgphonateat al yst in the

case of a ph nium salt or.anmoni alt . .of. sulfanic acjd and
preferably Ogégpggmﬁghgﬁgthgpo dﬁ?vgﬁ%ﬁ?%ﬁetqﬁﬁéb?ﬁéh?ﬁ%ﬂﬂ‘ 0.8 to 10
cheni cal sequtybhenéphosphbna®ee preferably 0.9 to 5 chenical equivalents

based on 1 chem cal 30 equivalent of a basic alkali netal conpound catal yst
in the casebd$(heturbBRYAPROSEhoniym IMsthanenhpsmanatest er conpound.:  As

for the bl engli j LELC angpi t.a the above nelt

Vi scosity sP§%$P?%gﬁég%ﬁébgﬁgaﬁpggbkotlgﬁgpec!|%#%§%ﬂ§ﬂﬁ§%%ﬁnsalt conpound
i s preferabl yia{téensfieSyAphusphdnlam)dend Meptivpeaiatagqui val ent) or nore,
nore prefer articularly preferably 90 % or nore to

bly,80 %o npr e, )
obtain a s?%bgfF?Eﬂaﬁé?9¥%958ﬁgpeq¥&§)PQR%ﬂQﬁ?48§RQQQ§ﬁet@%ﬁwparency and
col or stabi Iibiy(tétiaﬁeeﬁ?mghbggaamgﬁr)%%@&te%éﬁm%ﬂ&ﬂaoe”é.Of the present

invention may further contarn (C) a carbon radical "'scavenger. Preferred
exanpl es of the atlhve phesphoniddi egldsmanehydroiges phesphloariem rsgiresent ed

by the foll ow r ; 1 RO3SIH (A wherein Rol, RO2 and R3
are each in eﬁgn e%tPyég?%ﬁﬁFXé§§°§§§ﬁﬁ15FR¢F#§H¥§%%%£Hrm;J.to 30 carbon
atoms', al kaxezgteplpofpongte] (e abatlophdisyiomiundmdndiyidod@yi ng 6
to 20 carbon atons . which may have a substituent(s), and by the follow ng

formul a (A) -SRABIPRPIPRANSYS. (AP tramgfibydiphopPhoyd uh dropphardr agsrh
i ndependgnt | Yo @akWhOSEHoRL0E) takkiheth Bgrb)%gﬂaglilaﬁ %&%gﬁ%ﬁ%@tm,

al koxyl group havi'ng to 10 carbon ato ryl group to 20
carbon at onsbenigréphesrhonatea. stbtrapvoeyilpbosp2®ndemy monodgidtegerd esters

represented by the follow ng formula,.(B):; RS OHHO-C- -C=~ Roa 25
( (B) wher ei%g%’gﬁ%lh%s%"%?geea’&%ﬂ‘ﬁﬂiE%&%E’é‘%@%&?ﬁ\?&ﬂb‘aﬁeﬁm&@%"ﬁg% kyl
group havi nthdndiwe fpltsspoonat 85 teROE it hyd pRWS TG vl AidnoBfydfRidad group,
RO7 is a hydrogen atom al kyl group having 30 1 to 6 carbon atoms or aryl

group havi ng"SL4PaR R BOR BE on S trRBUGHA PROSRIO N 48N MoAGhYSIRAgRD v an
LYo 20D AR A1 0 BT SR S h s
August 2003 Hit@xi¢phosphonate and tetraphenylphosphonium monohydrogen
| - benzenephosphonate.
) Thg phosphorous acid triphosphonium salts include
tris(tetramethflphosphonium)phosphite, | |

25 tris(tetrabutylphosphonium)phosphite,
tris(tetraphenylphosphonium)phosphite,
tris[tetrakis(2,4~di-t-butylphenyl)phosphonium}phosphite,
tris(tetrabenzylphosphonium)phosphite,
tris(methyltriethylphosphonium)phosphite,

30 'tris(trimethylbenzylphosphonium)phosphite,
tris(dibutyldihexadecylphosphonium)phosphite,
tris(dimethyldiphenylphosphonium)phosphite and
bis(tetradecylphosphonium) (tetramethylphosphonium)
phosphite.



Cc A CO d 20 (C 5 wherein R010 is an alkyl group having 1 to 10
carbon atons, nis an integer of 0 to 3, and Ar is an aronmatic group
having 6 to 20 carbon atons which nay have a substituent(s). The
definition and function of the Cradical scavenger are desbrAugest 2003t he
paragraphs 2,1 and 2, 5 of "Stabilizatioh3 10 of Polyneric Materials"
witten by Hans Zwejfel, pp. 52. The amount of the C-radical scavenger -is
preferably 0.5 x 10¢PRAFBFus U hErPnehyireeeghdirhorphpnaumradiys5 X

10-4 to 300 , rg{cg”é - 0-4 . parts by
wei ght, par tjl'féﬁlig?éf lpr ef e% yB{S%i }gﬁ %%ort}%méb%gﬁéggafgggnéa%?%pﬂyy@%i ght
based on 100bpsf tstbabutidbhhosbhbnd var)oratdiy drajerc asthospti £te When t he
anount of tqg.c- agic scavenge is smaller than 0.5 x 10-4 parts by
veight . the BHFEEE CHFOPERYEPRGEPREN LAUMARORY FoiIRI RRASBRAER f or ei gn
matt er amgd tlbl_esgﬁéeggkgg(gQ4Laquuqugjh§tnﬁg§hd@c§{ﬂﬂ&]e and col or

stability are hardly obtained, and when thé anmount Is |[arger than 500 x
10-4 parts ®mnoRYGRegenhphosphditeéal scavenger of ten exerts a bad

i nfluence n rency and hani_cal. prqperties of the
obt ai ned poﬁ%%E%ﬁﬁ%gégégl#‘hgsgﬁggﬁ EMP‘SWS’%( CEF PR e formula (A
include, f osieimepheltphetlylbiesphonsiungfonobRemddingidndmiiane,
benzyl di et hyl si | ane, 1, 2-bi s(di nmethyl silyl)benzene,

1, 4- bi s(di met+S1 sT19e {RERDeRRY LPBPsphendim Mepctvidnogsve hqenttiere, 30
bis(trirmgth i i i i NalVARSIA| t i .
ooty TR orro LY e DA RLicAHE oy BLRLEHIR ) Mo ORI Ml s e 1)
et hoxys i | dries (@ipstinyl dbphehylphosphand umjmphehyldxidgerephosphite and
)1 RS TSR0 U e i e

n- oct adecyl sﬁdrecbleydr@g@@tmll@'gbﬁmee,pent anet hyl cycl opent asi | oxane,

phenyl di et hoxysi | ane, phenyl di net hyl silane, 5 phenyl net hyl sil ane,
phenyl sil ane, tetTieiBRRIBRITES ragifotéhgdrogen phosphonium salts

L 3. 5 Tuset il cYeLALAL AR bAYERRon: bnd af b BULATELALSId 1 et hy ene.

tri-t-butylsi-lane, trie ane;y trieth exf?silane, 10
triisobutyl sidtarahutylslopsphorxysm| dabytirogeopphpgphiiltane and

triphenyl silane. .The acr tes represented by the above fornula (B)

i nclude, fort%® ’éﬁ,‘@e‘"zﬁf-&b%? 9%-1?%‘- fLBgrPIsh, PRPSRR g -Eret hyl benzyl ) - 4-
15 met hyi pheistlranien osphonium dihydrogen phosphite,
2-t-penty|-6-(3-t-rmn§ﬁ§§2-% droxy-5-n§thy?ben§yl)P4} T t hyl phenyl

acryl ate, 2-Jetyahensz sphogium- gohydrppenyphespitesd, 6-di -t -

Q?FEYLg?ﬁgéhﬁgﬁ%gégéh?é%ﬁiﬁﬁ?s %ﬁ???@tﬁ%Pfgﬁ?g?aiPPPSBE§§thenyI acryl ate,
2- [ 1- ( 2- hy drabme thyt Edi e z bk pied syhoheay| dehikbgénnphbybhi+é-t - but yl phenyl
acryl ate, ethyltriphenylphosphonium dihydrogen phosphite,
butyltrinaphthylphosphonium dihydrogen phosphite and
dibufyldioctylﬁhosphonium dihydrogen phosphite.

25 The phosphonous acid diphosphonium salts include
bis(tetrabutylphosphonium)benzenephosphonite,
bis(tetrabutylphosphonium)benzylphosphonite,
bis(tetramethylphosphonium)octanephosphonite,
bis(tetramethylphosphonium)benzenephosphonite,

30 bis(methyltriethylphosphonium)nonanphosphonite,
bis(tetraethylphosphonium)toluenephosphonite,
bis(tetrabutylphosphonium}methanephosphonite,
bis(diethyldibutylphosphonium)butanephosphonite,
bis(tetraphenylphosphonium)benzenephosphonite,



- (2- hydroxy-3-t-pentyl -5-net hyl phenyl ) et hyl ]-4- 25
I

2-[1
nmet hyl - 6-t - pentyl phenyl acryl ate,
2,4-di-t-pentyl--6-(3,5-di-t-pentyl -2-hydroxy-benzyl)- phenyl acrylate and

2,4-di -t-butyl-6-(3,5-di-t-butyl-2-hydroxy-benzyl)- phenyl aduglsit290330 The
| actone-type stabilizers represented by tde above formula (C) include, for
exanpl e, = 3-phenyl - 3H benzof ur an- 2- one,

5, 7- di - t - butBAs Gt¢Braben aEl b phbapiym3 Hebaydehespixdri tene adi dugust 2003

22 5,7-di-t: | - 3- - di et hyi ph -3H b f - 2- ,
5 7o - peniit G Gt Ry PSS B b A RS
5, 7-di - cuny b (Se ¥r &b oty DiyhoBphyh ) umlin BehZOiARp2rddithonilie, aromatic

pol ycar bonat e conposition of the present invention may further-contain
phosphoric acid, pii@ERRIRRONGES RChYpBpROBFASPEES abiogphosddensedts

phosphor%c‘%HéhﬁﬁeCPﬂgﬁgéﬁﬁtfgﬁﬁ§$B§§gigﬁﬁE%ﬁ%iﬁﬁg&§§F”t (D). They may be

used 10 alone or 1 n conbl nat nore. e “conponent (D) shows

t he functi orpesizgnepleos phgn bt e edtétpabunyilpe orpheeiihdl) mosiiiirdfen
deterioratiqn in the color of the aromati ¢ pol ycarbonate. The conponent (D)
i s pref er abl3PRAEPHERFPILHBunt e bFaRekhydpRrosphosd un menehysfnageasn, wei ght

based on 10@&511%&&5@0%{;@?t@&&h@tﬂg&gﬁbis@hwiw%g%?;aaso@éq{m' es of

t he condensed phosphoric acid include pyfrophosphoric aci
pol yphosphotien zesiebhExpingt ke oMmettiny Idoridatisskpheépisminonm ne nahiyd rogenude

ol yoar Bonar el om0 RO PRgERY ToRRrRherd s PEBRERP S ester of
a pol yhydri aoluateghashomi té ghesttabbyyaphdsphbntion MRS dr@lgeasability
froma netal nold at the tinme of nelt nolding. The ester is greferably- an

ester of a PRYIRRARRCSERYNGTC afdedhydditat st Rosrenianes oy drogeay
fatt id i : . | f
L o W e

preferably 3 to 7, nore pre n-an partial “est
HLB val ue ohexanemhdspharsicte i and obg tnazecoplphblpacspen ot oplydap@n um

salt, t ef f s .of inproving. releasability and suppressing the 30
B8 SRR €

cont am na e’large. The HLB value stands for and neans
hydr ophi | e- 1 i pophithe bealianer:ias dessHd hiumSyaiast aptiuiei tten by Fumio
Kitahara and other three and published by Kodansha Co., Ltd., pp. 24. The
partial esté&Fig{itatzanedryihesrhepbie)barakee is 5 August 2003 23 a

partial estegh.;Qf Fgg ﬂgﬁfﬁM | i phatic nono-, di- or
tri-carboxylig'ég%= aﬁ#ﬁ?ééhéﬁ%ﬂe orsﬁﬁggFéfated pol yhydri c al cohol
Exanpl es of titfie (e hHwyidraice @ycighitod sphoweiwd gbeattieat ed and unsat ur at ed

di val e al ¢ohol s such .as .5 et hyl ene gl ycol ropyl ene glycol,
1,4-bu?§%ed%§?sé 1W%£ﬁ B .%Rﬁﬁﬁ% %PEPQB€8%§nd unsaturated trival ent
al cohol s sughiay @RS/ IdY R ddEPBIRYS 9hOh2RAPBoradbyrated and

unsat urated tetraval ent al cohols such as pentaerythritol, and saturated

and unsat ur &Fd§ (gdmetinlidi phersnaho seivemgum ) borébact i onal ity of 5 or nore.
Exanpl es Ofb&gqt@ﬂygﬁééyﬁﬁﬂﬁégﬂékidmingtkéﬁggﬁylphosphonium)borate,
: bis(tetraphenylphosphonium5(tetramethylphosphonium)
25 Dborate, bis(trimethylphenylphosphonium)(dimethyldiphenyl
phosphonium)borate and
‘ bis(tetramethylphosphonium)(tetrabenzylphosphonium)
borate. '
The boric acidmonohydrogen diphosphonium salts include
30 Dbis(tetramethylphosphonium)monohydrogen borate,
bis(tetrabutylphosphonium)monohydrogen borate,
bis({methyltriethylphosphonium)monchydrogen borate,
bis(trimethylbenzylphosphonium)monohydrogen borate,

bis(dibutyldihexadecylphosphonium)monochydrogen borate,



carboxylic acids such as lauric acid, nyristic acid, palmtic acid;stearic
acid and beheni c acid, branched carboxylic acids such as isodecanoic acid,
i sotridecanoic acid, isomyristic 15 acid, isopalmtic acid, isostearic acid
and i soarachic acid, and other unsaturated carboxylic aci déAsgost 20030l ei c
acid, linoleic acid, linolenic acid, 5,8%11, 14-eicosatetraenoic acid and

4,7,10, 13, 16, 19- docosahexaenoi ¢ _aci d. Exanpl es of the pol yhydric al cohol
i ncl ude prophi-eh8imeghyiLddphengilphosphoniwt)manahedaqge | kek@be opanol

neopentylene(ggyfgh?c?ﬁghggpﬁbgnhh kﬁ@yiﬁﬂgg%g%?ﬁiagéﬁ%ﬁgﬁ)ne. Exanpl es of

the partial ester o yhydri¢ "al coh er fatty acid
i ncl ude et hymenehgfiyvogennbnoaseearate, 25 ethylene glycol nonool eate,

propyl ene gl ycol nonool eafe, propyl ene gl ycol nmngbehenate, propyl ene gl ycol
nDnostearate(geg??@ﬁ?ﬁyiﬂgﬂﬁggﬁ5gﬁpé?t&l CBEHP YRR SR8t e, “ gl ycero
nonol aur &t e, nGh¥ysPaLbgERNBELERELE, gl ycerol nonopal mtate, glycerol
nonoacet ost earate, glycerol nonobutyl ether, 30 trinethyl ol propane

di st ear at e ahtrieepeniphenrlghypsphoniumddddamedthy 1 dilth erngiipito sphdibuest er
is preferabl 10-1 _parts by weight, nore preferably 5 x

1 10- 0 X
10-3 to 2 X XTP?&%%&fggéBygﬁﬁﬁéﬁt?n articularly preferably 6 x 10-3 to 1 x°

10-1 parts 5( fegshe RPBpREsphYniang it etaedeney 1HHb RAdSi day) Wei ght of the
aromatic pol ycarbonate. Wien the anount of the ester is outside the above
range, a casBORPR¥HTe@EPRNPOFBELattai ning the object of the present

nvent! gp my ari sl Sakaniage onshyar daChnBhokeheAIGLAgENt Migsa fyampl oS
are given below nmay be optionally u eﬁ: y8r Carbon- based release
agent s such bestratethylphdsphpnihmt déhydratkenn bsasedss, pol yet hyl ene wax and

fl uorocarbon igher. fatty acid-type or_hydroxy fatty acid-type

rel ease 10 a_%ﬁf%ggﬁgﬂgggsg 8BF¥E §&ﬂad%59ﬁydP fearic acid, such as

trimethyrol ﬁéﬁ&&ﬁ@ka&%cfﬂ%ﬁ&s%ﬁ?ﬂi@ﬁld@h?&%%@ehﬁkﬁﬁﬁﬁmﬁgents such as
y

fatty acid am des including ethyl ene bisstearyl am de and al kyl enebis fatty
aci d ani des tekeraphenytphesehariunadibgdrogpngpeaiadie.t ype rel ease agents

such as Iipg?g' ' udi; y hol and acetyl al cohol,
polyhyd%?c a 8%ﬁ%$é?§%§+§%%€8%?éhaﬁéﬂggi§§?§céP%%%%'and 5) pol ysil oxanes.
The anpunt ofrimetlglisenzelphssphAgantmi €ihydaireyab por@H2)01l to 0.1 parts by
wei ght based, on 100 res b¥EMEI ht 20 of the aromatic polycarbonate resin
of the pr eseqﬂm‘?%éﬁ' frzyhRiorBhopiunsddhyAgRged: Borat@ni xture of two or
more. The afQi@tyCrPObH 85pnbARsLA G9HRAETLIFER bIrathe present

i nvention may coﬁ%afﬁﬂ% %?%?%g ag%nt (F) tgginppgbe gﬁ% organol eptically

f avor abl e | MprEkphyrspioniwn| teingpbibriphospiihaivmdigvdgegent dods tieo

di scol ' ' f.h | | ding... , h
Ctabi 11231 | GnE By B o im, Pe BTk MBRbRRRedoR aa R, T

conposi ti on baxfattdie present invention, the discoloration of the bl uing

agent is suppressed. 30 . The bluing agent_ is. referabla an organi c bl uing
agent, particul ari3? S QTG ISP SebFhbRetednpetie BrFddng agent.

ndex. munber) RS L PR “Bayer 25 Lo e
: yer 25 .
bis(tetramethylphosphonium)benzeneborate,
25 Dbis(tetrabutylphosphonium)benzeneborate and
bis(tetramethylphosphonium)benzylborate.

The one organic group-substituted boric acid
monchydrogen phosphonium salts include
tetramethylphosphonium monohydrogen benzeneborate,

30 tetrabutylphosphonium monohydrogen benzeneborate and
tetramethylphosphonium monohydrogen benzylborate.

Out of these specific phosphonium salts, particularly
preferred are tris(tetramethylphosphonium)}phosphate,

tris(tetrabutylphosphonium)phosphate,



5 August 2003 AG D a Resin Blue G of Mtsubishi Chemcal Co. , Ltd. ,
Sum plast Violet B of Sumtono Chemcal Ind., Limted. and Pl ast Viol et
8840 of Arinoto Kagaku.Co., Ltd.], Solvent Vi olet 31 [CA. No. 68210; D a
Resin Violet D of Mtsubishi- Chemical Co. , Ltd. ] , 5 Sol vBAUgst 3088

33[ CA. No. 60725; Dia Resin Blue-J of Mtsubbshi Chem cal Co. , Ltd. ] ,

Sol vent Blue 94 [ CA. No.61500; Dia Resin Blue-N of Mtsubishi Chem cal
Co., Ltd.), B&F¢ ﬁt*-rwgtéflsbosmnw)n@smdnmerrm@wanlm@ 3R of Bayer

[CA " 10 No. 63110t SFETParNrenErBl ARy et Hnodiarty 00 “ana
Tri azol e Bl uéeRt&neth@lpaoSphonabw diGyericems phﬁsphaﬂdd ] . CQut of

t hese, Macro eﬁ h g 5) nd Triazole Blue RLS are preferred. These bl uing
agents may bECHERQULY SRBOSPEPRIUEFifyEregen phoppbatifount of the bl uing

agent i s sprehesppby i ght, nore
preferably 0O Olax 1659“1@9&1’18119Sﬂhbﬁlug‘g%te?%%e\%e}%é%&%mre preferably

0.05 x 10-4 fbetrgbutzmph093hpslbyl)mm@ﬂmrdrmrem dererenegiteefpdrabdte 0. 1 X
10-4 t03x ht basedo arts by weight of 20 the
resin corrponen?séﬁgrégﬁﬁgy;nehggp??g}w gﬂ%@m tion of the present '
i nvention i S‘t:ﬂi@fEéﬁ,‘bhb'utflphoaﬁhahe_ﬂjﬁ{[)Ip«ho@@h;mq;@r bonat e conpositi on,
wherein the aromatic pol ycarbonate (A) has a viscosity average nol ecul ar

25 wei ght ofti®( bebrame toplpbosphordm)yodebsidrpgenamhasphidfe.0. 5 % or | ess
and a 1 gom ng W&"E%Mﬁﬁgﬂ gﬂSﬁEEJﬂﬁ&no%Bh arodaRn %g) 1&sS based on the

total of all e term na o1 cartbo'nate
conposi tion hmtmmebhplphesphanmhmspl&hyﬂcrogendpmb@mhma; um salt and/or a

phosphorous acjd 30 honi um sal.t t he phosphoniuin salt (B),
phosphor us aﬁa%%’é Eggﬂhg AR~ B 615¥ 09§14 PReSBRLESY0- 4 parts by wei ght

based on 1Q5lié)@fé§r&ﬁeﬁﬁjr9ﬁlﬁo§fphbﬂ§uﬁﬂ)@Eﬁ%’e‘ﬁe@ﬂb‘é?ﬁ% qrate (A, and
further an ester of a i/%orlcaco hol er fatty acid (B) in an
B

anount of 19(1%013%153&‘%13@1:& &Pb@ﬂ#—gmbye%esenbgﬁwom.mel ght based on

100 par &F by MEL tfﬁéﬁ@fﬁﬁg@##gnlgﬁ ggg tggnate and optionally a

C-radi cal scaven an a Fit€ "pol ycar bo' nate conposition

whi ch conprifs:em('aetﬂ'mtpmlpnoaphdnmhmspbmartum salt and/or a phosphorous

acid 5 phospbhon@im salt_as_the hOSEhOI’lI um sal.t (B),  phosphorus atons in
o3

an amount o etrape thylphes HmQQPPQhBQIREPQhPOESEC@d on 100 parts

by wei ght ofpider o amit he f an ester of a
pol yhydric al Ehﬁ: and- aﬂlﬁigﬁéfa??gﬁgﬁéhygg)eggﬁdﬂgkbgﬁﬁl ng agent (F) in

anount s of Itetzauating plpgpionpun gahydrbgenebghatendnd. 001 x 10 -4 to

100 x 1954 %ﬁ?a@ﬁl\%%%k?g lgm %ﬁgaagartsblé’)é?ggl ght of the aromatic

pol ycar onate resp i'cal scavenger (C). The

aromati ¢ pol ycar banat 6f eheposdté @ho@fptﬁohﬁtﬁfﬁlﬁflﬁ, pil flev RNl 468 aBaW i kur t her
contain a solid filler such as_an inorganic filler or -o_r%anic filler in

limts not FRGIRADHH™ SELLEnENGT] b2t asL AL R@hRsRhaRiS PhesPheni#fr ove
rigidity angide lddi@ri Epaiioiic Ldliaq_d‘ #I o%bho'ﬁ‘iluﬂpgﬁl%gel %gﬁdﬁhsed

granul ar inorganic fillers-such as ta | ass ass bead,
cal ci um car BsHatie ahdsphoamcmmD@QsplhdmmssaltsL Iaensi:s:uphoaghglrass
fiber, ]L)ass ast on car@_‘on f 1ber, i ber

and net3 bzfsc% 85338@?5\3‘@%5?%& acol lgr%‘aﬂﬁ P acdd E{]Bﬁp inum

crosslinked saartd f181 tddl @ ABbric acid phosphonium salts.
In the present invention, an acidic phosphonium salt
- such as a sulfuric acid acidic phosphonium salt or a sulfurous
acidacidic phosphoniumsalt may be furtherused in combination
30 with one of these specific phosphonium salts as an optional
component.

Examples of the sulfuric acid acidic phosphonium salt

include tetramethylphosphonium monohydrogen sulfate,

tetrabutylphosphonium monohydrogen sulfate,



crosslinked silicone particle. The anount of the inorganic 25 f iller or
organic f iller is preferably 1 to 15 O parts by weight, nore preferably 3
to 100 parts by wei ght based on 100 parts by weight of the aronatic

pol ycarbonate of the present invention. The above inorgani &Augusti2803may be
surf ace treated with 3 0 a silane coupl7ng agent. A favorable effect such
as the suppﬁﬁﬁsion of .the deconposition of the aromatic pol ycarbonate 1is

obt ai ned by EAaREPPYLBRPFRRCAARE MPRODFIGAGGTE BIEALR honat e conposi ti on

of the presepstrhB¥e9tpABsPRYNGAR! Aol MRt erd: r@ésoé stic resin different
5 August 2003 27 frgnFtthgrgnatic pglycarbS%aFgﬁ(A é%1lin1ts not

prej udi ci al tebrabhenpilpbosphonhumpmesehtydomgent isonlfdbenpl es of the

anot her resip.includ Q m de resin polyi m de resjin, polyether imde
resin, poIyy?%%%%%ﬁlggg?gﬁgogp§8P§BWeWVP@ _4& _r%ﬁﬁ@ﬁtﬁmﬂyphenylene

sul fi de mesitrifetygubtefephespAonkahy dbtbnivarRfd Gk @s, pol yet hyl ene or
pol ypropyl ene, polycarbonate resin, polyester resin such as polyethylene

t er epht hal at &= bFaberypiphperbonénaprenghadscgeanmydifate .pol yaryl ate resin,

pol ystyrene j LLLi tyr ol yner resin),
acrylonitriI%§§Eﬁgbégﬁg?g¥§$§%éﬁéggo yﬁ§§%?R§%%FES|ﬁﬁl %%ﬁ hacryl at e
resin, phendbenzgl trindtbpbaiosphoniuhhachbaymplgst ishiFesidl i S cont ai ned
in an anmount of 10 to 150 parts by wei ght based on 100 parts by wei ght of
15 the aromatic pot¥ABRLoHETetR)SUHHE OB Rtk 2pdjeprent@npeslit i on

of the poeseiciudyerbitP v PN bt Ymd ul jght of
10,000 to 100 000. The %?ggogi‘?iébggg?gggmng'ﬁé%%g?yﬁ%ﬁgﬁf%rjifgeeepgfreferably

10, 000 to Setogoutydbpkospkériubl pondhy0®dgea b31{0a@., 20 Further, the
aromatic pol n ition of the resent _invention has a nelt

vi scosity st%§#¥%§%§%§i§£€3 oO%ru?eggn?EHQEBgPRbﬁylé. ® or less, ideally 0
% Apol ycar honatsoct£Ehito figoguR ofon OBy Hrvheaosll¥iglabi ity is inferior

in stability at the time of nolding and the stability of mechanical 25
properties RN HRIA? SPRON LR BORPRYAreagn: sy fdde.of a nol ded

Pr oduct 3 5 pard il @ vy FP1 50 RO LAY fRbhBAy Lo geBlURLEQR N | MPACT

resi stance, and cannot be put  to practica escription is
subsequent | yegimegthpkoctiel phospisenian m8fohyddogeng stth€idrqonat i c

pol ycar bonat,e ,conpositjan of the present _invention. The aromatic
poIycarbommﬁ?ﬁ%éﬁ%?%ﬁiéﬁ?????ﬁﬁﬁwé@%ﬂ?ﬂyﬁﬁQQﬁPiEﬁlﬁétﬁroduced by reacting
a di hydr oxy qaeqerndh b eSSEfoSphon CONPRERGhPHr8Geal QWaE: ¢ edihRydr OXY.
conpound 28 5 August 2003 represented by the above fornula (2) and a

car bonat e bR F0Y e Hrekrhegphon hup ceerahndsogenh sulésdteti on process or

mel tingyprocess. iC . onat.e resin of .the
present 1 nventi ongiélét %ﬁf gb%%%iﬁ%gégggkﬁ§ﬁ%%e¥?£n€f ?’la%}bosppr%%%ls% .aCld
|1l ustrativemdEnpphssphanismasatkt be dohyk oxy diTonoait nagtdlid@alt of

| ) met hane,

bi s(4- hydroxyaryl)al kanes such as bi s(4-hyaroxyphen ]
> 5\t ot a- A GRS BRe RGPS P BpaHRiC Rt BHOTRIH AR PRSPPI RBLE
2, 2- bi S_( 4- hyduppe3s TeEBM L BRRIVE pRE SPABALUM salt, neutral sulfuric acid
- phosphonium sait or neutral sulfurous acid phosphonium salt
25 may be optionally used in limits not prejudicial to the object
of the present invention. The addition of these phosphonium
salts provides the effect of improving the flame retardancy
of a composition additionally.
As for the amount of the mono- or di-alkali metal salt,
30 the total amount of phosphorus atoms contained in the compound
is 0.001 to 50 wt% based on the total of phosphorus atoms
contained in the used specific phosphoric acid acidic
phosphonium salt. It is preferably 0.01 to 30 wt%, more
preferably 0.05 to 10 wt% based on the same standard. The



bi s(4- hydr oxyphenyl ) phenyl nmet hane and

4, 4" -di hydroxyphenyl -1, 1' -mdi i sopropyl benzene. ;

bi s( hydr oxyaryl ) cycl oal kanes such as 15 g

1, 1- bi s(4- hydr oxyphenyl ) cycl ohexane, 5 August 2003

1, 1- bi s(4- hydr oxyphenyl ) -3, 3, 5-tri nmet hyl ggcl ohexane,

2,2,2",2" -tetrahydro-3,3,3 ,3 -tetranmethyl -1, 1" -spirobis

-[I Hi ndene]adiftidnhobfattle PhOsbhehduby@daaty pIovEided phendofddmorene;
dlhydroxyary| 20 ethers such as bi s(4-hydroxyphenyl)ether; dihydroxydiaryl
sul fi des sucHMRECHLRY theniams Fatsridancysef @ cemppgltion additionally.

4, 4' -di hydr oxy- 3:%Légﬁ$gﬁwigﬁgﬁf yknﬁghfhglhy ?%Eg%lg y%ksu| %l 1S, f oxi des

such as 4, 4' -di hydr oxydi phenyl f oxi ones such as
25 4, 4 dIhy@x@ay@$g@ehyltbalabneeaddcmméhta|hyﬂh@xya@ﬁ&d:d|mhbhmbdmphenyl
sulfone 1h) drox failns such

2 0 har SR AL RS 17 SPROSPBRPAFEY 571 E,0R RIS W R s

3, 6-di hydr oxys %uaf@rma aMiaarﬂml@@m@dMﬂ ré?ﬂ%rﬂﬁ?é%ﬂﬁslo%@f' edter.
resorcin, 5- EhenylresorC|n 2-t-butyl hydr oqui none and

2- phenylhydr TORE ; b%nﬂse@tﬁyﬁnéxyalpﬁeﬁ?mb19@¢H0@50¢ Awod oy drameydi p

h . Qut of th
aEB)r/evi at edoas Bl(fa’ erel na193’{23rlr§p | séqé%re eéréfé;ﬁn%éé%%u;g ‘?%t“gd“'(znﬁﬁslﬁ&é’&étu“zoos

commer ci al patitetandsahmegnbighsalabi bEt gudFoa kDRI saath agoNt ai ni ng
inmpurities in small quantities can be easil% acquired. In the present
i nventi 6, JrRtTR %Béip piupggchanesud B&P§ﬁer|zed in the aromatic

pol ycar bonatt?eﬁ:?aﬁ?ﬁilr% Son hMSBehbBASLLL@BnkGEREr AL Ure, inprove
fluidity, increase ractive 1ndex or reduce biréfringence and control

opti cal proﬁ@&t?@hﬂtmimhmmmhmnlgmlﬂgﬂadzlhbnphaesuldbhydeoxy conpounds
such as 1, 4-but anedi,ol cycl phexane th canedlo
3,9-bis(1,1 t?FL{ %}?1 FhlﬁlW%‘}(%tcﬁﬁé) e diﬁ}?%aﬁﬁatneq %g?ﬁﬁé&ty FRmSPAIL c ane,
dri et hyl ene qideslwaikzepodyl ebnaoet Bﬁ|d@1ﬂﬂéﬂ£@hcldbca&fmyfbﬁ1@%bd% such
as terephthalic acid, isophthalic acid, 2 napht hal enedi car boxyl i c acid,
adi pi ¢ &eid wﬂgséfasoﬁgﬁgnea.%ﬁ?%&w.%ﬂa@wcm I PreEPdS. Sigsh bars

p- hydr oxybenz.gi &1 a6l &b Sr Wi 0% &, e ot £ %C&'l% F’ﬂg:eg.c‘gﬁ%%] gia:gﬁg%q_f 1 Le

carbonate bond form ng precursor I's a carbonyl osgene or
haIofornateh&nﬁnxaﬁbaane&m&ﬁwm@teonbuﬁﬁlpbeneessanaoaatarobatya car boni c

acid. diester ,s ch as hen r or dit carbonate in.the

nel ting. proc?ests Uyt g’? ﬁﬁa Pﬁi%ﬁ dﬁé‘%ﬂ Ear bgﬁgt fBE§S6e used
as desired. fanrgfid hased mw@he@ykygaébea_ageaisaagbefabbéaw at ed as DPC
herelnafter) is preferred fromthe viewpoints of 25 reactivity, stability

agai nst2fhe col or |"W@fbf'at%@}ﬁ-"é¥ Rbgsrhesiiymppaltoxnd pamalievigpepgifiase
pol ymeri zatiQnyy Y G t&%ﬂﬁ)&?ﬁfﬁ%ﬂ‘ Cﬁ{é %o%llﬂtta' lt.?fe@hgyme
0 aving a Tow

crystallizing a p ycar onat e %]IgOﬂEF ecular wel
produced. 30 s ddw ghovmaisiol iteoniprocessrablyebt 7Tngops0ceRsmandl
polynmerizing the. crystallized ol$%oner in asolid state at a higgts

t enperature 2 eBCHPREGT BT aR1HL G £, 2dirbemysad SBPLY e
pol ycar bonaigidie wdtr < i ru i Pr @bd e oiseg d8emiBhlL bHuiPhBehBN¥eBhLER S

August 2003

on 1 chemical equivalent of a basic alkali metal compound

catalyst in the case of a phosphonium salt or ammonium salt

of sulfonicacid andpreferably 0.7 to 20 chemical equivalents,

more preferably 0.8 to 10 chemical equivalents, much more
preferably 0.9 to 5 chemical equivalents based on 1 chemical

30 eguivalent of a basic alkali metal compound catalyst in the

case of a sulfonic acid or sulfonic acid lower ester compound.

As for the blending ratico of the specific phosphonium

salt to the above melt viscosity stabilizer, the amount of

the specific phosphonium salt compound is preferably at least



30 A polyester carbonate containing an ester bond produced by using an
ester bond form ng precursor together with the carbonate bond form ng
precursor at the time of producing a polycarbonate may be used as the
aromati c polycarbonate 5 to which the present invention isbdéiugestt28i3t o.
The ester bond form ng precursor is a dixarboxylic acid or dicarboxylic
acid derivative. Exanples of these include aromatic dicarboxylic acid
derivatives 3@ch (@herdrasihelguivaleadi)d ort moepht harecpaeferabliorinled or

i sopht halic Ir%:i d chloride '12 di Ehf@_n¥l éersghty_hal ate and di phenyl

i sopht hal at €TO%F 1 pRAT FECUUFEAY bBX§T PE2REF d e fi 0%t MP&E FOcRBIR Ui ni ¢

aci d, adi pi cst&isiti £lod peaRRiaGhdndticlre 6 Blatide &@@i?éﬁg%ra%%%%&@n%ydi aci d
di phenyl ester and dodecanoi ¢ di acid di phenylester; and alicyclic

di car boxyl i ca%¢iePHe¥ | sk Lst¥uch as 15 1, 3- cycl obut anedi car boxylic acid,
1, 4- cycl ghexanedi i.G.:aC] - | ohexanedi car boxyl.ic_acid

chl ori de,g di phenyIcﬂ{éé%)é?%dgﬁ:&%ahg1§Fé§§8§é§lea$§mgﬁa15I."Bﬁe?@Ithle, RT&FE Shexane
di car boxyl atinveéxt Yo mayf functhen @ontGipo 0y hastBentiHER- L sEBRnger.
functional groups in one nplecule may be used in conjunction wth the
aromatic di hydr oxyF it 3amphes O e pPRV 6 FREIRE: Tadtcabsgavanemat i
pol yoar bonatthS0ads ¢ L1844 febhesdbebacty ehberbiiihengolytial 3'&3':
conmpound i s preferablc}/ a conmpound 25 aw%g a phenol'i c Rydroxy group “or
carboxy group. Ex&RPRE&R*sfH t he pol yf unctional conpoutd)i ncl ude

1,1, 1-trjs(4-hydroxyphepyd hane, a oa -

tris(4- %;l?dr &%%%%%%?i) --1?3, %“&fﬁl ?6&%%96 Béﬁ’;é’r?é‘,dently a-hydrogen atom,

4, 6- di et hylaikvll. griotipShévingroxyphe Bdnudicatang-, Za1R8xy1 havi
1,3,5--tri s(14%h3£éoxy%;enylf:) benzene, ijri mel l,{:ig,ti C a%g a%d gr;yurporrgrrllintgi C
acid. Qut oft tRes carbpn atpmg(or BrHlogFpRENYaAyLERG 0 2@ carpon gtoms
-t s(4- hyalony R W dvel » 31 9 f { : | benzene and trinellitic acid
are preferre ..l 31 5 Aug%vs‘%l %O%b%\f%%‘?%?g%yém ne, quaternary ammoni um salt,
guat ernary aasphdranickldwimg tfogenliaohbpthing het erocyclic conpound or

salt thepeof , imnoethar, salt thereof , or compound having an am de
group rrg be used " s'%td'@ggt‘g{yst in the solution proceg%)‘slfor t he

production ehdiamydratd gnaoty a2ebeash tinddpdk®en 0 W hQarRieteasom? | arge
amount of an alkali netal conmpound or alkali earth netal conpound is used
as an agent ¥l gEppPREVIRG\IEegth caabioteatowh . sl gy baiont bavdnd

formed by a i h r [ - f ed t anpl et el sh or

purify the foggf%%%c%éré"%o%%rg (f%ar r%oglégl{lﬁp%é‘h?%ssoggn aie Og]h\é\?gfnﬁ. In

t he nel ti ng wirietessayanthweold deyhsisEtpenty (®) j zati on  process, a catal yst

containing an alkali metal conpound is preferably used. It is advantageous
o {8 amy g5k i

when t he? anASTY 1of° ffidd azat prErepresenied §yithe fold aHag €apmula
-equival ent ¢g).terms 15 of an alkali netal based on 1 nol of the aronatic
di hydroxy conpound. Wen the anmount is outside the above range, the

catal yst may exert a bad influence upam RRErRPhysical properties of the
obt ai ned pol ycarbonate or a'f?.)rl-leS&-fr %x_g@ﬁég:eéLﬁmti on nmay not proceed
fully, thereby making it dif[fficylt tjo obtain "20 a pol ycarbonate having a
hi gh nol ecul ar wei ght .  ThezC3a % gy bg a prior known ester exchange
catalysf  such as an (&"10; p6Bndnor al kal i (Rhrth metal conpound

wherein R and R°® are each independently a hydrogen atom or

alkyl group having 1 to 6 carbon atoms, R%® is a hydrogen atom

or methyl group, R°” is a hydrogen atom, alkyl group having
30 1 to 6 carbon atoms or aryl group having 6 to 10 carbon atoms,

R%® and R are each independently an alkyl group having 1 to

10 carbon atoms, and m and n are 0, 1 or 2,

and lactone-type stabilizers represented by the following

formula (C):



exenplified by hydroxides, hydrocarbon conpounds, carbonates, :
carboxyl ates, nitrates, nitrites, sulfites, cyanates, 25 thiocyanates,

bor ohydri des, hydrogenphosphates and aromati c hydroxy conmpounds. Specific
exanpl es of the alkali metal conpound include [1ithium hydr®dugest2088i um
hydr oxi de, rubi di um hydroxide, cesium h3@roxide, |ithium bicarbonate,

pot assi um bi car bonate, 30 rubidi um bi carbonate, cesium bi carbonate, |ithium
car bonat e, sodi upp@ag bonat e, rubidi um carbonate, cesium carbonate,

| ithium acetat e, so-'un1a§§L%Ee, pot assi um acetate, rubidium acetate,
lithiumstearate,r frdm st ear at e, cesi u tearate, |ithium benzoate,

sodi um benzoate, r fzdat e, cesium'5 August 2003 32 benzoate,
cesiumnitrate, rub Wirite, potassiumsulfite, [lithiumcyanate,
sodi um cyanat e, rubi dium cyanate, cesium cyanate, |ithiumthiocyanate,

pot assi ug t hpeyanatgee 4bidi RN QCARNHKr10SST UD il QENPAR St ol N UM 5
bor ohydri de, sodi um borohydri de, "potassi’'um bor ohydri de, - potassi um
t et r aphenyl borigt en dnteghrued fhdophi tand dat dssannrdmgpiophaemhig @&avdinlg t hi um

hydr ogenphosphate, trilithiu hosphate, and dilithium. ssalt, nol i t hi um
SAlt TR U CRCH (HRERPY SFOBBAYALFRNTER AZFofi GUOSES Agbitdianoxi de, 10
rubi di um phenoxi derhe asifumipiemnoxhdefuldt bW BE the C-radical scavenger

2,6-di,-t-butyl -4-met hyl phenoxi de, sodi um
2, 6-di - t - but3Fe fegsriPeshéndhiaiparagbpgngn? -1 and 2,5 of "Stabilization

2, 6-di -t nbut yd - ' Ad,, _cesi .

2, 6-di - ?Pbut%% %o@%+%%ﬁg§#g§1§15w %ggb#%y&%r‘%ﬁ ggeéf?etlhepgl'kg’l%' earth
met al conmpound i MHeldmocaltosd firhleyds vadtleal staordrngan hy droed «leab @i, 5m

bi car bonat e, rium carbonat e, nmagnesi um car bonate, barium_, _acetate, _
magnesi um myt ﬁgl[ aﬁéo, 'C@[Or B‘n?f)unPB‘E%foB}’e‘:’ech]FEi PR PP 2 B Sufh %95n_at e,
cal ci um t hi acy a¥®d ex angt *hamudl méPet Praduandiq: 14 Rasice* nid rpgeng cpgtai ni ng

conpound and/ or basic phosphorus-containing compound are/i S, preferably
used as a cdakialBKwelghtth@eagianlasly mraferahla &t % 405 XolG0® o 1 X

cqui val Sht nzeR S s RuBn b E G AR dod bl Rny s duf ok s BUERRERE | o

out si de t he pdigusariasmetet he co-catal yst may exert a bad influence upon
t he physical properties_of the obtained polycarbonate or an ester exchange
reaction does 30 ABeThibeea8Bopnt 9f the Enie hFqavehgss d§ £m2d166tain a

pol ycar bonatigy£ia\ 0 2 109 L0 L B e MR IONten @B RS 0@f rERBCRAY Ene

ni t rogen-cont ai ni ng conpound i ncl'ude dquaternary amoni um hydr oxi des havi ng
an al kyl, aramounsy off arared ggrloup ke dieresiaretmaditetth gindmirbei efmtlegdr ofi de 5

benzy| (2ot TSN LR ARl Ao Lo CRBOREROH T S5AT- L ANRPARCSA) (s

havi ng an aldotaimdy) aevd ahkyl ehylanghaup isUchrgas tas FRE kyLenpairt
acetate, tetraethyl anmoni um 5 phenoxi de, tetrabutyl ammoni um car bonat es and

hexadecy! t r iFEYByIBFMbRIeUMAFHSE LECaVeRgeaqL tan AEertaapagint luence

triethylam Rgy i al e i dricde
T T i T o i

t et ramet hyl dfreormihiainetd gphygarporate. 10 ( Me4NBPh4)

25 The silanesrepresentedby theabove formula (A) include,

for example, phenyldimethoxysilane, phenyldimethylsilane,
benzyldimethylsilane, 1,2-bis(dimethylsilyl)benzene,
1l,4-bis(dimethylsilyl)benzene,
bis[(p-dimethylsilyl)phenyl]ether,

36 bis(trimethylsiloxy)ethylsilane,
bis(trimethylsiloxy)methylsilane, t-butyldimethylsilane,
di-t-bufylmethylsilane, di-t-butylsilane,
dimethylethoxysilane, diphenylmethylsilane, diphenylsilane,
ethylbis(trimethylsiloxy)silane, ethyldimethylsilane,



. Exanpl es of the basic phosphorus-containing. conmpound include quaternary

phosphoni um hydr oxi des having an al kyl, aryl or alkylaryl group such as

t et rabut yl phosphoni um hydr oxi de (Bu4PCOH), benzyl tri met hyl phosphoni um

hydroxi de 15 (t-CH2(Me)3POH) and hexadecyl tri nmet hyl phosphofifugusti2pls oxi de;

and basic salts such as tetrabutyl phospr?dni um borohydride (Bu4PBH4) and

tetrabutyi phos hon| um tetr hen borate (Bu4PBPh4) . In the nelt

pol yneri zat i HEERRE g ffie Y{-%ée’éh‘a?%s”-éénﬁol ynerization processes, the

concentrati qmeﬂi ﬁtéfémﬁaéthgaygmﬁéy%wangu% Betaa@eg ediRASlL vely as an

aromatic pol ycarbonate contalining a phenoli¢ termnal group in’ an

concentr at i on-@ftBlsihbine orPmtemeShEasYBSkOpaudjasedoxlaneugh a chemni cal

reaction. 25 That t he foll convent i | y.known net hods can be

Used toad; RICTRASSRARTTELBR: oPnERELAOPREREE M IaRBRy | or oup t o ¢ he

above rapge: pﬂén@ﬁeﬂg@&-mlp@m@r%héﬂglghgaﬁel ar ratio of charge stocks;

The DPC/BPA nolar ratio is increased to a range of 1.03 to 30 1.10 at the

time of char@W%@Y#M?ﬁ%ﬁ#‘%ﬁ%lgﬁaﬁ@act| on in consideration of the

characteri st f or. 2) termnal capping

met hod; At tjhg3 eflg‘;u# a po &iﬂ&g&%%ﬁ@&%gg%%%ﬁg "terminal OH groups are

capped with Ja,B,aAJ@yﬁet:cm‘chﬁl@sugﬂBirlaﬁH@laﬂe egsrertbpaegleanaawnd in

accordance with a nmethod discl osed by USP 5696222. The anmount of the

salicylic aditFERBFIHAIRE corpbuty 1FS1pRres eERbr§-Be8YL8116m8pl s, nore

pr ef er alpby %&ltébélménaéep%&lﬂgw}ﬁw@bﬁs&fﬁr@b' yrﬁ?lgobeoﬁ 7ok §ahased on
chem cal equival ent” of the term nall hydroxy group before a appl ng

reactl on. Byerstidiriphenyksiian®ic aci d ester-based conpound in that weight

-ratio, 80 % or eof t etermnal r o oups. can pe_ca

advant ageousl y. 'rlrlc?)[rcararcfyguattet%l %%‘%/rh ‘iobjfgfé ?l%ﬂov%a’?%'%fgg ts)

- enuner at ed ﬂﬁblﬁiﬁe,dmlatam@f the above US patent are preferably used.

, The --con cent ration of the termnal hy drox%Bgroup is pref erably

reduced in &-&tREFEDeroreS3- ’%T@JH@]at%TQﬁﬁlF%Yoﬁ BebBY$RERFYAI F8n cat al yst.

|11 ustraki V%@&?ﬂ{/ﬁ}ﬂ i 4 écyl ic acid ester-based 15 conpound
i ncl ude 2-net hoXyca yI p aryl carbonates .such as

2- et hoxycar%m"rypepi"lmily-ls -p(l"ibfwmmt:bbﬂmwémdxﬁ-Bemhbhyﬂ:hehayryb phenyl

cunyl phenyl ¢ nat e msxim car bonyl phenyl al kyl carbonates such as
2- met hoxycar"l%ﬁw(i&ﬁ’eﬁm %%‘r bonat e; 20 2- et hoxycar bonyl phenyl aryl
carbonat es suqgh -3 @ﬂd@%%hﬁ%%@ﬂt’yﬂbﬁéﬂ%l?éﬁﬁ?ﬂ?t@ god;i - t-

2- ethoxycarbonylphenyl hexyl phenyl carbonate; ethoxycarbonylphenyl al kyl

car bonat es PR ¥APhenyh RsEeR BNyl phenyl octyl carbonate;
2' t f h
(2" - met hgxycary QO’M-E@%%V%}%@S} ] Sd:n‘? t O bR 58 POXNLAL §- 2261 Qi guch as

(2- met hoxycar bonyl p nzo

(2- et hoxyc@hqﬂ;ﬂlxﬂrmiyl@cz@hﬂ@xybenzoate and

(2' - met hoxycar honyl phe est er ‘Fé/f et hoxycar bon henyl ) oxycar bonyl
benzoate; 3¢ (12" (&ﬁﬁﬂd}‘%’o&% Vi ety e uret Yﬁ?h%?%ﬂ?p&%%ir 605‘\‘9?:%’1 aci ds
such- as (2- eteh@OHAAYH ng;yga Peseoate; and aliphatic carboxylic acid

esters such as (2- rret hoxycar bonyl phenyl)stearate and
bi s( 2- met hoXyddrd@mpysirass adi ekt y1l-5-methylphenyl)ethyl]-4-

25 methyl-6-t-pentylphenyl acrylate,
2,4-di-t-pentyl-6-(3,5-di-t-pentyl-2-hydroxy-benzyl)-
phenyl acrylate and
2,4-di-t-butyl-6-(3,5-di-t-butyl-2-hydroxy-benzyl)-
phenyl acrylate.

30 The lactone-type stabilizers represented by the above
formula (C) include, for example,
3-phenyl-3H~benzofuran-2-one,
5,7-di-t-butyl-3-(3,4-dimethylphenyl)-3H-benzofuran-2-

one,



35 5 August 2003 A description is subsequently given of the first
production process and the second production process of the present
invention. It can be understood that the first production process and the
second production process are 5 preferred and included in AagEERADE3
producti on process. The first productior%rocess of the present invention
conprises t teps. of (1) pelt polycondensing a di_hydroxy conpound
essenti al | yhiofrb‘ggéﬁ“]ﬁ?’g%il"ﬁféﬁn Fégﬁ?iﬁ?&l@i‘ﬁ%y&dﬁﬁ%r}?@n@éﬁ”é?ém?e‘d by the
above formulgnhd2) and a carbonic 10 acid diester in the _ presence of an
ester exchange catalyst, and (2) adding (a) "the above specific

phosphoni um al tdiopenty)- 3- €3nbrAanedhydphenyd )alBddeplrodphmniPnea t " and
at | east ong ul fonic acid derivative selected fromthe group consi sting
of sulfonic acid phosphoniumsalt, sulfonic acid 15 amonium salt,

sul f oni csacisl, 7 oxercahgyt 3 268 o4 -anfle 8 pRLGy13Ci3H BN Fihren aimed
aromatic polycarbonate is nolten. As the ester exchange catalyst in the
step (1) are used THe pramatdgspodieaphenateonponngisépace®dtia pmeseatgr oup
consi sting aofphasi i : JJ C i C

phosphor us-'?'orht al nnl?cr’llg niar&ﬁ%gﬂ:n |n%é)rr}\{trél’&rrélu%%%#’%%qg?g%ﬁopﬁ%?hfﬁfus
chem cal equiwdad erttyhasizalspinofous| aofdt heoddbydedx phosptipaied aaid @d ) an
al kali metal coppound in ap amount of 5 x 10-8 to 1 x 10 6 chemni cal

equi val ent 1iP4 PREFPHPTONS A h RGP RGRbERd - 2BREX A1RY R_ UsP S he
basi ¢ nipr ogeisnd ¥ ai ) AEEAIDOLEW dNGwd N RRSIL. PRAIPRELPINEAR! §iDi NY
conpound are given hereinabovée. To attain the object of thée present

i nvention rAhevaihenfuneblenyof preyeatyisy @ aedaictiing andieahodespdamd
selected fr ruhi di nd_cesiyum referred to.as _30 "rubidi um net al
conpound or Q{%le‘}lﬂ kéeim%%éeijfln‘gfégﬁﬁ?gx gﬁ%f g?%BFyggsgaeagrt_oﬁlgtélckali net al
conpound whipdlycarbordr@onate @ongtmeast D )eXe pigE sgaibdlyy sisedlha awount
of the polynerization catalyst in the prgsent inventionis 1 x 10-8 to 5 x
10- 6 chem cAMBHE P dn¥, 1Prefter éBPyXSP%ugH§Ft§O®% vigsi gyt Jbagrd onp 180y 10-6
chem caj seqyy pg ef b 10 ]

equi val e!r51t ?S&ifdhs:%?o?rglﬁ [3%13: ?ﬁeﬂgﬁ(ﬁ?ni?atn%? yl?ﬂ' ?réj&étl?o krgéllt?% 'eaF'?‘ﬁ?@é{g aS:IC 8k
conpounds bddwd aandensgd gfhespher beraa¢iddihgtndsypyoopbaaghoThe robiddi um
metal conpau or,.the like may be_only a rubidiumnetal conpoynd but
preferably l?sfléryél q%xﬁ%ﬁ%‘f’fjﬁ B3t nFHIRLFT Pt Hie %%Wg%‘g%ﬁgor al kal i
earth netal gtwEMobud nedid Sit@kedet Pperophe8pRatoaguirrakieaharati o of the
anount of the rubidiumnetal compound to the total anount of the alkali

metal and aeHIPRORPROFAYF MEHE- conpounds is 0.3 to nore, preferably 0. 4
or moreésgnore pr ef‘I‘HeanY)glg’tié ?61285%893'&%' Sbysﬁéljs?(tﬁéﬁfc?f Qj?lle%’ ﬁgeZReﬁ'i:.

nore. The sul fonic acl errvative used 1n conblnatiron wth e specific
phosphoni umigatention maystcemi(Ein i a&sterf ofi @ Pblgbydrpeosphohbdmesdl t,

sul fonic acid ni alt,. fonic acid |ower alkyl . ester or sulfonic |
So 0 rhen rp IERRR LR B8 i LF) TO SumiaTR: FaNCaraPa 4T TR Y BRERY ok of
these sulfeRil@ 3 drderiiv ioFemedlte md1RiTYE @het BEEEreNUNBrakedabdy t he

melt viscosity stabilizer used in conmbination with 20 the specific
phosphoni uma3xester pfimpodvaydric aleehepasidia sapnsaprémunnsaturaseddded

after the sylifg.C AG 30 d/ HdviGid S AL DMEITRE 3 UM Bhe ester

has an HLB value of preferably 3 to 7, more preferably 3 to

6. When an partial ester having an HLB value of 3 to 6 is
~used in conjunction with a specific phosphonium salt, the
effects of improving releasability and suppressing the
30 contamination of a metal mold are large.
The HLB value stands for and means hydrophile-lipophile
balance as described in "Surfactant” written by Fumio Kitahara
and other three and published by Kodansha Co., Ltd., pp. 24.

The partial ester which satisfies the above balance is



acid derivative is used. In the first production process of the present

i nvention, 25 the above steps (1) and (2) nay be carried out in a nelt
pol ynmeri zes for the production of an aronmatic pol ycarbonate, or the above
step (1) may be carried out in a nelt pggl(:%/condensati on appab &tgyst20@3t he
step (2) may be carried out in a nelt ruder. The later is preferred
froman 30 ] ndu%t.ri al goi nt. of g ew. The i“glled fic phosphoniumsalt (a) or

a conbi nat i ohPSF “tRe KPR P SRECFRESAPT Lasa tiretad biwhatigmeno-,

derivative (di- ey beiagddedorglacNBeiar ahat ahsheurdkedr Qﬁfah?n% RelLGalPonat e
cont ai ning the specific phosphonium (a) or a conbination o tahe specific

phosphoni umREI¥L¥dEELS akgeBel2003xamles| ¢Hntkeapplvipdiiat ateohb)l i n the

step (2). F ' I L onbinati o f the specific
phosphoni umqﬁs%ﬁd%ﬁ%ts%ﬁto%é]%nﬁgﬂhgaggﬁ%tﬁ%v lfﬁ;?n%n?gc&h%iﬁtﬁi’s‘%}u&% um
salt may5be eidtetens glyeslerpbabghehar gikeoar,onsui-gucpalaiear konate. A

description js subsequentl% given of the second production process of the
present invémtSolane St¥ond- pFatuEaref préceasagnrakedpitadaalemivent i on

is carried QiicdWold)su¥ieRar §NgcdrPe!d R chfirr%ri:h?:Lg{]i&}gi? aned Bglté%%rt%%

nat e
essentially conposed of the Tecurring unit repres “by t'he "above Tornul a
(1) and (2) amslwhagtubmsteldedrapaileatt ahdohdlsmmodnals pextagriherspeai,fic

phosphonium salt _.in | t state with th bove nolten pellet. The
pel l et of tH %F&%{%agte;%lif@%ﬁﬁ“&%ﬁg’pwgﬁwﬂﬁat%?@hﬁléph@f)lmgsa
producedoby fdirs S Orh Eeser | Hesr aheye. and pelletized by a known net hod
per se. This aromatic polycarbonate preferably contains at |east one

sul foni c aci d der BFamBAess Qfecihrl highen Sattvnieidaindlplesphoaaum salt,

sul foni c aci j : Ny i5Gk | t_alkyl .ester_and.

sul foni ¢ aci'%. gp%mﬁ]gég%r%?%%%%ajﬁ u%%%%%!ti%'o %ﬁ%géc&? ed?fuﬁﬂ%mﬁ vE

al ready beemdigbcsteeadiclaeris andbebenlin 4dipd sbeanrdhpdthitBdBfL 1F 8688, t he
step (2) is referably carri.ed oyt in a nelt extruder. 25 The aromatic
pol ycar bonatsé‘%&]oﬁﬁog'ﬁf’%&ﬁaﬁplt“nécgfleséﬁ?trﬁﬂ%’ﬁf‘i‘)&ﬁ gghdpel FORHEASEREO a
mol ded ps odueiidhaykBgatngehbeatia dWsthidddni ane et &b lidos ﬂ&gl:%”g

t echni que such as injection nmolding. Since the aromatic polycarbonafe
conposi t i on 830 cider3gnsadyated gerbosylis @cddld emch ast hdedtf acidof

retaining ralilid ty, .especialdy.dong-1ermdurapility, undey extrene
t enper at ur eq%r?g)q#&rﬁt (ﬁ%l;/?'cg% | Jiélonnlsgaagcd{‘gh?% ‘s#jaﬁ)ci%?%b%?‘f?‘é%gra??%ﬁn be
fornmed intoacdd @l npl Wed prodig) 59 sdisdo §shexbshbdEeacifor opti cal

information recording nedi a_and sheets for various 5 August 2003 38
appl i cations. For & es ofubier BPL¥RYEFLiRi Bhcakadi igclage RPPYI SRS

typi fi ego by G- Riodthl £ Rl ea0e)) | isks (M) , digital
versatile dis go(suc zfs DVD- Rd\/ljﬂ%1 Vi ebo%f)@%%%ﬁg%%gé%%l? and DvVD- RAM
obt ai ned fr 8&cPeaty legepasindan (ramtddghtheltabidandy for a long tine.

Particul arl romat.i ¢ pol ycarbonate conposition of the present
i nvention i?iﬁég&ﬁ hfygfr%]}ﬁrgj%a}%en'si ty optical disks such as digital

versatile disks. Eremphestst ableapaedihl &8 idie ot i@ bol yRQaYSr Hpscher 1
composi ti Onag]:i 1;[11h§ h%ﬁg%@a{t@vggg.fi%rﬂc%%eeé%ﬁ{rllggé g;lr;rcollamnc?nos-tearate, A
25 ethylene glycol monooleate, propylene glycol monooleate,
propylene glycol monobehenate, propylene glycolmonostearate,
glycerol monostearate, glycerol monoisostearate, glycerol
monolaurate, glycerol monooleate, glycerol monopalmitate,
glycerol monoacetostearate, glycerol monobutylether,
30 trimethylolpropane distearate and neopentylene glycol
monostearate.
The amount of the ester is préferably 1x 1072 to 3 x

107" parts by weight, more preferably 5 x 10~ to 2 x 10°! parts -
by weight, particularly preferably 6 x 10™° to 1 x 107! parts



Y

retardancy, antistatic properties, adhesion and printability and wdely
used in electric parts, building material parts and auto parts thanks to
t he above characteristic properties. Mre specifically, they are used in -
grazing products f or wi ndow 15 materials, that is, w ndow FeiustBA®3f or
general houses, gyns, Dbaseball dones ardft vehi cl es (such as construction
machi nery, autonobi|e byses, i nkansen _trains an ectric vehicles)

si de wal | pa?l%l‘gei‘gfiithgageék?ndéﬁr@s?af%ﬁ Foltd 9%y fAddd® aROMAdSt s for
condomi ni uMspENFlcarBenRBAE! HI0Eh rHAad Bnoutndew B8 8BtEF | Al St Ui es,
di spl ays and touch panels for OA equipnent, nmenbrane sw tches, photo
covers, pol yReVHeraaRIes c8i AAFaniREPEVERAERS fOogr akdrdningnikbe fobdsictpanel s
and Fresnel S o] .ea _TVs.an l.as i and such

opti cal - appl PEatie i ehsht PLETEhRIoR Rl " M st et e AT 26
of an optical di skt relelard agen tawitdo pbasmnt IdchaRcei cONIRIBER; @iz The
t hi ckness of the sheet_of the_aromatic polycarbonate conposition does not
need to be RFtPREREYLY|IPARHEd but it is generally 0.1 to 10 mm
preferably O ¢ dParciFboR@bhbel! Eh¥aBECHRRAR ¥uln 25t AatuFR1 VAl OUS
processing 30 treatnents for providing new functions (such as a |Iam nate
treat nent fosyntipebi¢pgragdtimerates i pylyathydenasrax dnd £ luzppooarbgnscr at ch

resi stance to, Lnprove_a, surfagc ardnes surface, draw and pr.ocessi ng
for ki ng (PhiaRem EAEEY SBERETPaRT Buocdiy EREbT A DS FBIEASP t he
aromati ¢o5 Asgusts 20ih 3§ BelkKeADABAHCOE ARPDSOLY HPeae ] tdu@s aar e to

be, mxed with the aromatic pogcar bonate conposition of the present

i nvention, diEATRENErol Propancyed) fRSitYa@hpraide -Dassderelearnagpnitsder
mxer, 5 .Sun.ﬁ{dcﬂna)éefatjc\g"gﬂd E]g&‘ares BROPYE Yn iy SER Eggeéghrllaﬁride
extruder is advantageously used to mx the aromatic polycarbonate

conposi ti on.amhelkilsnebtiai fretdtwaoddtant dgxoi ychnbngteruexinpasi 4 aoni des
formed into sheet. b |t extrusion directly or of .ter it is pelletized
by amel t et onal:CHRe SEbRAPE coRaRbEarlGHatE BOTBBRELFORLEP

present 15i NvEidi @i €@\ Ns E€a By 0UHEE6nBY Bhdl RBet9dchi®bnbie aBavRyazamponents
usi ng any neans such as a tunbler, twin-cylinder mxer, Nauter m xer,
Banbury nmi xe&dlcohebsli eelvylyeelexarddeplyFhEceplswi AgdeRanpl es are given
to further i the present invention. Exanples 1) intrinsic
viscosity [,43%?%%?’5%%% onate; It was neasured in nethylene chloride at 20
C using an 20 Ublmid cdmteanvt sebmeti€rotidée vékeaset sganer ageppekectbaly

wei ght Mv was calculated fromthe intrinsic vi scosiéby accor di n% to_the

fol I'owing edlrdfl(®h.tq 941 Parts By KelphindesHd O8nh O PAETSN PFr "EdPRitnal
group; 28 0.dPtHeXUrénse Ppe 1928 Honile/Bdsin dk thePrdfeiNiatBhRH N,
deuteride to neasure a terim nal hydroxy group and the concentration

t her eof usi rMedHINNR BEXO29d alod€Cr | 1D, admixtageCof3fwaepbr wiogeosity
stability; 30 The %solruge tvaé ue%f_)f a cggn?g i nsmslt Vi 859 k_t}lﬁ Sth
nmeasured at a she O s el .ch%]é%. 309° " uRAEY R hi?P 08 n 2§t r eam
usi ng the RANddate andtemAtiorDmaitheontinCca $Duingtdgent QIF 3G oniimpi-eset O

obtain a change rate per mnute. This value should not exceed 0.5 %if the
short-term g:l;@u%:ag§n9 ppticallyfavorable impressionof amoldedproduct.

25 The bluing agent tends to discolor considerably at the time
of heat melt molding. However, as the stabilization effect
of the specific phosphonium salt is large in the composition
of the present invention, the discoloration of the bluing
agent is suppressed.

30 * The bluing agent is preferably an organic bluing agent,
particularly preferably an anthraguinone compecund bluing
agent.

Examples of the bluing agent include Solvent Violet 13
[CA. NO (color index number) ‘60725; Macrolex Violet B of Bayer



40 and long-termstabilities of the polycarbonate resin conposition are
satisfactory. Particularly when this value is larger than 0.5 % the

hydrol ytic stability of the resin conposition becones poor. 5 Wen this
value is larger than 0.5 % hydrolytic S%ﬁbl lity is eval uat ®Augestrd@0and
when this value is equal to or smaller an 0.5 % hydrolytlc stability is

eval uated asp, ; g %ﬂggl
accurately m%ﬁeﬁR% fjﬁ@fﬁ%@%@gg&& I%éen%rbaatlllggb &(E nd or‘wﬁess
for 10 hoursVandetheof sjmnmmelqnamcgiﬂednﬁo ohimihedt samshPEastomtcEIrétfrom
a reduction I’IWEI tabjli t he, tinme of nmoldin resi dence
stability anf #BrPrEt F‘Sf’lmB%:ong@E‘ E& )f‘lﬁte'r SE Tt Wil SteaSréd 1 i ght
after the predugbben; (ﬁléﬁ@mﬁm@.@ttmemﬁ&%@ﬂs@ﬁéh@m&aﬁcef , T gpe at
room t enperat ure. |) resi dence stability The color (color: L, ‘a and b) of

a col or %mﬁ@lpﬁatqumtdwm@ MNeiehBehi Bnarﬂﬂ@H@MC%pﬁédzais@xgﬂl nder

(col ort L, GheRedt o "REal TCaRpbEREERL B8, Concdio s ¥00 Bindetin 1ne

sanpl e was CR]JﬁQdNt@f MisuvishL\dhditiRial @o .380t€.MQr sddvahBUFES14EF
measured by a color difference nmeter (Z--1001DP color difference neter of
Ni ppon Denshbfd- 2% &B821¢+ Hlacrlesx; i ?’Bsﬁ’%@rﬂi’@%#ﬁﬂhl‘-ﬁ@y‘?qﬂﬁbrﬁm

expressed bgﬂhﬁ:a&pé\ QW B SR Ld 1B 5 Ahd](l-andl-go%).%ei'it( :L Ge 45 [%A’f (b -

b~ )2]112 The va I's connected w e ‘degre Fom i
nmol ecul &0 \/\eﬁlghslahd gTettagodéfBtue Bhswgaﬁmhcbqnz 124G 1 eﬁtcro’i(b:onrmlmﬂ ded

pr oduct . The r enc bi | ed fr val ue AE as _ fol] ows.
PEoS S o TherniirlaRgic R ivarrhd afehve Baeena tn e fiat . Ca nditdbd -
product and é@t r@ﬁsﬁhbbél t MabPolkaivl 2t R MadHo 1 AIGHSIRIAD Q31
havi ng a strong yeIIowtlnt 2.5 AE S 3.0 ; accepted O 2. 0O AE < 2.5 ;

good 0 2.0 <PPEFerRedtient (D 5 The smaller the value the higher the

resi dence stabili trdy e?@?ﬁc@ I anﬁgm\éaylgg d% &_ﬁgrotq%%g?‘%n ka%:.t an 2.0

as a mtter of course. TI orel arof bl .ack
f or ei gn 1subsTias casowmontcef reded b1Ekimngy agphat &s pbeﬁéra\bljg oyl nedoby twl di ng
100 mm x- 100, mmn xZn’mlpIates by an injection _nolding machine at a

cyl i nder te}r?)%r’étll?re RAT &8 PYCVETIRE - t’fet BRREPEARLE B 080% Alndddsi ng

themto stayxifg® pykicBdgE ﬁ'&l?ﬁ@: Cru@h 4ol %&He%%ﬁé{%if‘”os'é@' ky 10804y ed
and eval uated. The nunber’ of ck foreign substances 15 is an |rrportant

factor for dfreday pareetingradehigudanticplasl yanedenatddu ét. 1 kn1pHe
t abl h f k t
more (not - acEBpt ohyd nka i Dheteso b fr el heds T Rk SRt

subst anges i'Bheﬁ tosfn(acmpphedr.and "smal | " means that the nunber of 20
bl ack foreign substances is O to_ 5 (excellent). Conparative Exanp
(production of PC-Hje W%%PP&-%’@IW%&PE‘%&%PM%@éﬂ‘%@l’ﬁﬁlelnd'ws

137 parts by; \ed@bi oRf 5 Qu&_.gfggagﬁj@_and 133 parts by

(i) an aromatic polycarbonate composition, wherein the
aroma-ltic polycérbonate (A) has a vis.cosity average molecular

25 weight of 10,000 to 100,000, a melt viscosity stability of
0.5 % or less and é terminal hydroxy group concentration of
50 mol% or less based on the total of all the terminal groups,
(ii) an aromatic polycarbonate composition which comprises
a phosphoric acid phosphonium salt and/or a phosphorous acid

30 phosphoniumsalt as the phosphoniumsalt (B), phosphorus atoms
in an amount of 0.01 x 107 to 30 x 107* parts by weight based
on 100 parts by weight of the aromatic polycarbonate (&),
and further an ester of a polyhydric alcohol and a higher

fatty acid (E) in an amount of 1 x 107 to 3 x 107! parts by



wei ght. of - purified DPC as raw materials, and 4.1 x 10"5 parts 25 by wei ght
of bisphenol A 2 sodiumsalt (may be abbreviated as BPA2Na salt
hereinafter) and 5.5 x 10"3 parts by weight of tetranethyl amoni um
hydroxi de (may be abbreviated as TMAH hereinafter) as pol yoréugusit206s
catal ysts were charged into a reactor éﬂ%ipped wWith a stirrer,
distillation_ cplu and. 30 d ressor_and .nolte 180 C uynder a

ni trogen atﬂﬂ%b%%?gpasﬁﬂng gg??ﬁ?F%ﬁ,BX VedhitoR &t Sut for 20
m nut es Whi lgo1H#€at-B6h8CePELESHBEiShallp 4 QAGATI VD JRfMGRibr (@ )13.033 kPa
(100 nmtHg) and the formed phenol was distilled off. By gradually reducing
t he pressurel Bt} ban pEopefier peiyeasbapglist compses ibiongd il somprd.s260 C,

th ti t ] . P 20 . t
e, LY ST WA S (BB ARER i 8000 AL L4, 2000 i
t enper at 6r e, pidephenttun @a ltvas thedhpoai i daQtt( B, pROSpHOFuS G tsmut es,

at 240C 5 for 20 mnutes and at 260,C. for 20 minutes. Thereafter, b
gradual |y redu@nGeN@tHPrEsQult Bl 26330t Kel P caBBF bR Madre ittt ibﬁ‘@@@‘ at

2.666 kPa 1 ] , oAt 3 5 (i nut es
and final | §/2(g% 48 piots 6%1.’%‘&%%3?09% %?éﬁﬁigﬁﬁcg %glgigsgcg%solht%rf?aée@r)ége -

nol ecul ar wamghtfuothencardedbe800f Af peiyvhyldyder adabhoi, ahlde apbligherbonat e

|l etized to obfain finall | yC ar bopat e havi ]
Vi sconi ty- avitEGE HOHb AR a P ol SRS 45585, CET 8 MRRHIL 06 dxF B aup
concent 1 gt i afp @f x182(9at£ 8P lreAGCANANAIE) x 100" ke BHPLY0at dras

eg/ton hereinafter) , a phenoxy terminal 15 group concentration of 109
(eg/ton) and¥% WRightyikeasadtgn 3PAppPRrty BY Veight vHe theygirematicoperty
val ues of t i ol re o] Is e 2~ tive
Exanmple 2 ( roldzg%?%é\&?%?gPC? %?f’geg'%pg%?é géa\/\e%écl}n? n-c%? % o - PR

2- met hoxycardusmempdeny({Cphenyl 20 carbonate (abbreviated as SAM

herei nafter includjng tables) was adﬁed s a term nal capping agent when
Che Vi scost ty aver B AnOPEad B LHERGRE B a R8s $600R O PSR
Exanpl e18 anchwid#{6d mhy 260rthahdcdiBadnPa 6b19HEk 116k QA B4 @nand 3.6

X 10- part by weight of tetrabutyl phosphoni um dodecyl benzene 25 sul fonate
(abbr evi at ed-r BPBEFC Fdrldiaraprerryari ¢ diidd ambnebinipaaofdoed judigiadl f oni c

a_ci d deri Vat’éov r@%bﬁéd’tr %% ¢ ezﬁgegeﬁ%n(J.n@%nZ:i%qx (\:% ?ngg‘a‘% fr?.rplagt
m nut es. The obtai ne pol'ycarbonate had.a viscosity average norecul dr
wei ght of Hnd 3Me hiker mMEHmpglel o o upi ToaeephcBidonl&he1b4£gbE0N) ,
30 a phenoxy term nal, group concentration_of 193 ée /ton) and a_nelt

viscosity stERMHIE dfnclf%nlm§iﬂﬂféﬁsc§fmﬁr BBt Vit fes WRSthELEELai ned
pol ycarggnatfy £ s sdd A ScdrbokdB8PhRE titAniam( BLOEEC! F9BrBLPC 3

to 14) A polynerization reaction was continued in the sane 5 August 2003 43
manner as i fidompes auchas£yhaps & ibeamtdlashmidiledobinesr, wodiagtonateecul ar

wei ght becane 15, 300, For_the, production. of  PC- 4 and~5H, 4.1 x.10-9 parts
by vei ght o AEHINALREF Snreds 2XbEL S b aT Basd dlithae e Faplnd b
used under tdirl saiandal phrtieleysé @h as PEodsaifkadspeey ] iparyieshangum

salt (B) shown in Table 1 was used in_place of DBSP. For PC-6, 7 and 8,
pol yner i zat iGiP LI HRd isgd i5iane RaTtA&1Sane Then@BPURS PCthe BRIPIRAE Cadded

2?103“ Suli%O% 1gj?élxd%i:9: Sg{d{d’ﬂﬂ&%%fl{%&:e&?‘bff’ﬁcﬂé L0 paeIRANL LT ARt (B)
meore preferably 3 to 100 parts by weight based on 100 parts
by weight of the aromatic polycarbonate of the present
invention. 7
The above inorganic filler may be surface treated with
30 a silane coupling agent. A favorable effect such as the
suppressionof the decompositionof thearomaticpolycarbonate
is obtained by this surface treatment.

The aromatic polycarbonate composition of the present

invention may contain another thermoplastic resin different



For PC-9 and 10, polynerization was carried out in the sanme manner- as PC 2
except that 3.48 x 10-5 parts by weight of sodi um phenoxi de (my be
abbreviated As PhONa salt 15 hereinafter) was used in place of 4. 1 x 10-5
parts by weight of BPA2Na salt, and 1. 66 x 10-2 part by weiAgusici003

t et rabut yl phosphoni um hydr oxi de (may be 2bbrevi ated as TBPH her e nafter)
was used in place.of 5. 5 x 10-3 parts b haght . .of. . TMAH. no sul.fani.c acid
dorivat i ve RITERY aromar i Bordisnate SR A 1 PR o ebre |
was used. Fofo Péhd lovfdct 20fpeh¥npirezabitoAnwaatdam’.i ed out in the sane
manner as PC-2 except that 1.2 x 10-5 parts by weight of sodium hydroxide
(may be abbrevi at &FaRPIRthERei NP TR Tofdd iBE4Uds ROARI RG] ace

of 4.1 X 10- i.gh S V\b;%edh i A

aver age nol %@ﬂﬁ%‘?éﬁ@rﬁb?gﬁe%e@g%%? %’gbnb tsi; ‘%&e\%‘g‘g ? eosyfl Yy

- met hoxybéar iy nenylenphehhbrcasbdnat @olgphatgdednendudtfiirdee dreadir?600C and
133.3 Pa (lr}jﬁ% for 10 m nutes, no sul foni.c acid derivative was used

t hereafter, LHRRS TG Thh QIS St™s 255 1PBF USHoHR PRI FS TR0 was

added in an ﬁd%&? 1iRES S g €8tre Ofn Npollyelsh@rest 85 n SR
catal yst an stlrroe at 26 OJCT':@Yand 66. 7 Igae(él.gl%o e) for 10 Irln'nutesfi?ﬂ.%eThe '

obt ai ned pdagkethinbere Perephhhdlatei stopprilybarydege weirephitivaladieght of
15,300, a terrrglnail1 h dr%% %gugecgncentrati og,cofr 49e 5 Ali ust 2003 44
(eq/ton), a PHERASPT M FATY§FEGpTE5ARenPPANSS T 611665 Feq/ton) and a
mel t vi goosidorpiadittiVe pétPréneasdpbigmerol(pGareial)e PC-12had a

vi scosi ty-average nol ecul ar weight of 15,300, a_term nal_hydroxy group

concent r at i GIFRFLAA Er 1o/ Pehidignphetgrerte CRPRAY™ o BSoF&H it at i on of
192 (eq/to ﬁ% L SCOS] S hhht 0.%5 EQr 2 nd 14, -
pol yneri.zat i@oon wasﬂz:%%l?le%t%u?éﬁg?iﬁgbﬁ%hg% %f%fig Seﬁ;dtg l‘))%e;ﬁmrﬁof

r ubi di um hydr oxi d&€'Harebhdmnopslay e atesiasi R teired it @n amodind. of x

10-5 parts hy, i 10 of cesium hydroxide(my. abbrevi ated .as . Cs
her ei naf t er;)lo YEP g{ga%ep%’f{i.liyxwiﬁgégpg?ﬁggbﬁn\/\épghpaSFsB XZN&lgz'ltt Ogsed
for PC 25 Wiyalk tdonvaAELOSHEYyaNepagatavlagul ar wei ght becane 15, 3 00, 4.0

parts by weight of 2 -nethoxycarbonyl phenyl phenyl carbonate was added and
stirred at 260 C Jhe aromatig Pglﬁﬁﬁg'%o?@tﬁoﬁomgoﬁﬂ-ﬁ&Pés?fm Rregemdnic

acid derivatj ﬁﬂg: i L. L t abl-e were
added in amlt?\éfes .‘gﬁ)%%?nés&lt%(g@%%ﬁ?\%ﬁg%b B&%@gr}%qocﬁg %)#’HF hgfétgt’lgro &
exchange cdtaly®i 0@nd Bhéervidcasi2f0EvandgebmolRaul@rs wetiglpt fiesr 10

m nutes. The obt ai ned pol ycarbopate PC- 13 had 20, yi scosj ty-avyer

ol ecul ar wATRHEAO 451 80H004-¢ 8P nPAQY MGRRIPERYS5PBAY oINS 48 81 ot
49(eq/ t9p) ., a phen@ i Rik afbRaPic PIGRIHIEE Dk ebmp8L1£€aht &R theand a
melt viscosity stability of 0,% and the pol ycarbonate PC-14 had a

vi scosi t y- awstespn holecentionehght aohels, 3dgcogityr atakilli2y wfdOeRy *gr oup
ooty o PPl A B iy G5 °UPBESER )
PCCCCC&C) Ua1iGl )having poor melt viscosity stability is inferior in
stabilityatthétimeofmoldingandthestabilityofmechanical
25 properties under high humidity and during long-time use of
a molded product, particularly marked deterioration or
reduction in impact resistance, and cannot be put to practical
use,
A description is subseqguently given of the process for
3b producing the aromatic polycarbonate composition of the
present invention.
The arcomatic polycarbonate resin used in the present
invention is produced bf reacting a dihydroxy compound

essentially composed of an aromatic dihydroxy compound
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NL~' I -Tel"N-Tw; ~d d Or. ". ANrHL, HMNc7v {rINmNc* 1nkD[-r HHNm O
aasasasasvanr ~as~, ~,asas a ro 44 O G bOOUawmwnOOUP4a OH9 9 0 0 0 GU m4
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4444440 04adbdadaitatel by tHe R60ve Formult (2) "ana'a 'lartonate Bosd

fqrmingﬁQIQQH:Sor in accordance with a sclution process or

melting process. Out of these, the aromatic polycarbonate
resin of the present invention is preferably produced by the
5 melting process.

Illustrative examples of the aromatic dihydroxy
compound include bis(4-hydroxyaryl)alkanes such as
bis(4-hydroxyphenyl)}methane, "
2,2-bi$(4—hydroxyphenyl)propane,

10 1,1-bis(4-hydroxyphenyl)ethane,
2,2—bis(4—hydroxy—3-methylphenyl)propane,
bis(4-hydroxyphenyl)phenylmefhane‘and
4,4’ -dihydroxyphenyl-1,1'-m-diisopropylbenzene;

) bis(hydroxyaryl)cycloalkanes such as

15 1,1-bis(4-hydroxyphenyl)cyclochexane,
1,1-bis(4~hydroxyphényl)—3,3,5-trimethylcyclohexane,
2,2,2",2'-tetrahydro-3,3,3',3 ' -tetramethyl-1,1'-spirobis
—[1H—inden¢]—6;6'—diol and
9,9-bis(4-hydroxy-B-methylphenyl)fluorene; dihydroxyaryl

20 ethers such as bis(4-hydroxyphenyl)ether; dihydroxydiaryl
sulfides such as 4,4'-dihydroxydiphenyl sulfide and
4,4’ -dihydroxy-3,3 -dimethyldiphenyl sulfide;
dihydroxydiaryl sulfoxides sﬁch as 4,4'-dihydroxydiphenyl
sulfoxide; dihfdroxydiaryl sulfones such aé |

25 4,4'-dihydroxydiphenyl sulfone and '
4,4'-dihydroxy-3,3'-dimethyldiphenyl sulfone;
dihydroxydiaryl isatins such as
4,4’ -dihydroxydiphenyl-3,3'-isatin: dihydroxfdiaryl
xanthenes such as 3,6-dihydroxy-9,9-dimethylxanthene;

30 dihydroxydibenzenes such as resorcin, 5-phenyliresorcin,
2-t-butylhydrogquinone and 2-phenylhydroquinone; and
dihydroxydiphenyls such as 4,4'-dihydroxydiphenyl.

Out of these, 2,2-bis{4-hydroxyphenyl)propane (may be

abbreviated as BPA hereinafter) is preferred because its
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O P4 O4-1 0 5 August 2003 46 Exanples 13 to 15 (production of PC-15 to. .
17); exanples of interfacial polynerization 502.8 g (2.21 nols) of

purified bisphenol A 2.21 liters of a 7.2 % aqueous. sol ut? 64983t 2888i um
hydr oxi de (4.19 nmols 5 of sodi um hydrox#¥de) and 0.98 g (0.0056 nol) of

sodi um hydrosul fite.were charged into o-Jiter reactor equipped wth a -
phosgene’ bl oWW&e{:ﬁbé\,f ?ﬁ%&%ﬂﬁ?@?"ﬁﬂga@fﬂjr Fa5ﬁ§1%3i§§d? \F&gfonie.rzﬁl}qters
of nethyl eneceft@indfgandpBPited h sthadl. FUAAGUERLS Bl Wd Wi podi um
hydr oxi de (0.98 nol of 10 sodi um hydroxi de) were added under agitation, and

250.80 g (0ReW3ixed) of phosgene was added over 180 minutes at 25C to

carry out a phosg i I .0 r.th nd._o ho ation, 17.51 g
(0.117 nol) of p%ﬁh?%gtr%%%{gngp%i 6”9%8% g%‘%??‘“‘*‘%%‘zﬁ%%ﬂss B R on of
15 sodi us hycspodgieet0z8d il tind sosharddysbDxdsedorate kSodtddl Gk nol )

of triethylamine as a catal yst were added, AL mai ntained at 33C and stirred
for 2 hours $4PS2rtFARTELIAR CRBRETASHICA AEPHAVENS 1K Ye IngRIaSMs

separated fr ; 1 i SQh Ut U t Hsn: ifi y -
washi ng 20 i%ﬁv\%a%gtrl%g? F{réeégp? g]- 0 ta[?% blaiftxlp?g}: yl\giag}%né/\a?édr esi nlp%édltg)%aﬁtavi ng
a vi scosi ty pwaperelasl ecilamamdngns ofind¢bude0alaphethicndlihylydxgxy group
concentration of 15(eq/ton a termnal . phengxy rQup concentration of 224
(ol o) - endarttefgds uicis 15 A Biiaag el 0 k- ofclphefanealue thatbig 10
after waghi ng, 10 @Scaé@iold ¥,380p4s91(1-43mRRMYIN NYPIEHRAIA)) of, B-1

and 13.2 x 10-4 (2.43 ppmin polycarbonate) of B-2 as phosphonium salts
(B) were added . Wi-tetraexesprinelbhbdrndgcpaeycdlisdiatlene ediieolCargl had a

viscosity average. ﬁ%ﬁg%?ggggggcai;la@g%o 149 WA 0%y group

concentrati termn hernoxy group concentration of
223 (eqg/ton)ten=blathaklid¢ acidpsisypbthbitlict wedtl,0 % The obt ai ned

pol ycar bonate _resi.n PC 17 had vi scQsity average ,nol ecul ar wei ght of

5. 300, Ch v Hyt G950 BB B ROER e ena A of P LT o) B o ter ni nal
phenoxyigr owybw%ﬂ@ai@ar%xﬁéc(aa&aenhnan@:@ AAGUSZ0G3 47 el t
viscosity stability of 0 Exanples 16 to 19 (production of PC-18 to 21)

Pol yner i zat ilh¥#rcxehenzeiogeidn ¢ tkydnewsy nannaphiboirmadshead deickd.c
Exanpl e | uq{(%]ildthe vi scosi ty-average nol ecular 5 weight becane 22,500. At
this point, € obt ai ned pol ycarbonate had a term nal hydroxy group
concentration of Thecarbonatebondformingprecursorisacarbonylhalide

such as phosgene or haloformate compound in the solution

20 process and an aromatic carbonic acid diester such as diphenyl
carbonate or ditolyl carbonate in the melting process.
Dimethyl carbonate or dicyclohexyl carbonate'may be used as
desired. Outof these, diphenyl carbonate (maybe abbreviated
as DPC hereinafter) is ﬁreferred from the viewpoints of

25 reactivity, stability'against the c¢oloring of the obtained
resin and cost.

In the solid-phase polymerization process, a
polycarbonate resin can be obtained by crystallizing a
polycarbonate oligomer having a lowmolecular weight produced

30 Dby the above solution process or melting prodess and
polymerizing the crystallized oligomer in a solid state at
a high temperature under reduced pressure as desired. The
thus obtained polycarbonate resin can be preferably used as

well in this invention.



73, a term nal phenoxy group concentration of 77 (eq/ton - polycarbonate)
and a nelt viscosity stability of 1. 0 (PC18). 10 Thereafter, the

obt ai ned pol ycarbonate was treated in the sane manner as in Conparative

Ekdnple 2 and -1. 95 parts by wei ght of SAM and 3.6 X 10-4 pargustEPOdei ght
of DBSP as .a sulfonic acid were added.3°The final | y obt ai ned

| bonate had 2. Vi i t | ecu i ght_ of 15 22, 500,
Lerminal hydroxy of 891 IEOTHEEEPAbPEACEIOT -4 BFRAN o5 L BRSNS Fhesbxy

group concenbyahsOfgOin 1dStdL Bod @NEoriRhY GFHORAESY endBl fivhseesity
stability of 0t (PCG19) . For PC-20.,and 21, no sulfonlc acid derivative
was used 20c@andopatg Rond- HOpRMiRg PyeEirgiar &t dfwittime pHogphohicing sal t

B-1 d 3.7 1 i i fi i lt.. B-2..
mere vsed.  rachOLfcEbbial HEyORE, RbeBDGR bt RICHENAN Whiiftvodate, 4
vi scosi t p- averwgichotheupaeseritgihvenftidd, 500, dixrde@tdgd ned. OH group

concentration of 38 (eg/ton), 25 a term nal phenoxy group concentration of
112 (eg/ton) and EESEER RRBLifFrEingPrRCRrSOIR A dE perboxyhe acid

pol ycarbonat & fHslodiarh fo AP delrt AUGRADS gwaﬁgwe%r ofSLElle U 28ig00. 2
term nal OH group concentration of 36 (eqg/ton), a“term na p‘ﬁenoxy gr oup
concentr at i carohatid qezgnlmeRy bl acindk e rdfatismees stighsa adidvaphidfa i &o

PC-21). Ex | 20 t 2 d_Co tive EX | to 11 ti
o1 ol year bohGt B CORSER AT DTG L L R AROAF S ST )

ester ofioa poipyhyEvi certifiohill st addhagpaentat i YopeiNal e ; Y OGHLe £ Ui Ng
agent 5 August 2003 48 (F), phosphite (G and phenol -based antioxidant (H)
shown in TabtearRoxplig awkd degden iy emFudieagesugrinicnrci@s putinie

aromatic pol b let.s of - the. . kye | es, and
Exanpl es in %‘?m%hta gaéﬁg&%#?:%a%%’sgglﬁg8%%1%2 iﬁeﬁ%%%{épﬁgéﬁggﬁpe%sl i was
melt kneadediiphéunmyltiestandan@etibdecandiat ddanyild rdehdripertadny earond 240C by
a vented tw n-screw extruder X-46 .of Kohe Steel Co., Ltd.] under

deaer ati on. al'jrq’ec%‘?/]gyﬁa‘ﬁ%ﬂrk’%’é%ﬂco?cﬁﬁed?F&ManJt‘SFSOfSUc% @%onposition are
shown i nsTabl e$-dyéLoddtah8aE5apBbRY14E Heil0 44, master batches were
prepared by nelt kneading a specific phosphoniumsalt with an aromatic

pol ycar bonate- 4reyebgreypradigarbesidiicc agdidycar bonat e i ndependently. The
mast er batc C L0l .speci.fi oni Jr. |+ and the
DBSP were tr}g'e%l ?’ﬂé%%%r%%‘ag&%%agéaggglgnggﬁ ﬁe%n@g%%at cﬁ‘?rhc%‘ i ni ng 15
t he speci fi ccyhbsphopane datarvatyaddedand @ighengadad aMdyrldHexaiomati c
pol ycarbonate, nelt kneaded by the above vented doubl e-screw extruder,

extruded an@IATRYFZEYE®n Exanpl es 43 and 44. 5 August 2003 49 Nd' O -~

CNgc' -" blpl -it ts3R .gdBWunciidndl atbhpbihd habiag ¢hd@e or more
functional groups in one molecule may be used in conjunction
with the aromatic dihydroxy compound at the time of producing
the above aromatic polycarbonate so as to attain the desired
o'iaject . The poiyfunctional compound is preferably a compound

25 having a phenolic hydroxy group or carboxy group. Examples
of the polyfunctional compound include
1,1,1-tris(4-hydroxyphenyl)ethane, a,a’, o’ -
tris(4-hydroxyphenyl)-1,3,5-triisopropylbenzene,
4,6-dimethyl-2,4,6-tris(4-hydroxyphenyl)-heptane-2,

30 1,3,5~-tris(4-hydroxyphenyl)benzene, trimellitic acid and
pyromellitic acid.

Out of these, 1,1,1-tris(4-hydroxyphenyl)ethane,
o, o', a’ '-tris(4-hydroxyphenyl)-1,3,5-

triisopropylbenzene and trimellitic acid are preferred.
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tertiary amine, quaternary ammonium salt, quaternary
phosphonium salt, nitrogen-containing heterocyclic compound
or salt thereof, iminoether or salt thereof, or compound héving
an amide group may be used as a catalyst in the solution process
for the production of the aromatic polycarbonate. In the
solution process, a large amount of an alkali metal compound
or alkali earth metal compound is used as an agent for trapping
ahydrogenhalide such ashydrochloric acid formed byareaction.
Therefore, it is preferred to completely wash or purify the
produced pblYme;:‘ to remove impurities contained therein.

In the melting process and solid-phase polymerization

process, a catalyst containing an alkali metal compound is
p;‘eferably used. It is advantageous when the amount of the
catalyst is 5 x 10™® to 1 x 107 chemical equivalent in terms

of an alkali metal based on 1 mol of the aromatic dihydroxy

. compound. When the amount is outside the above range, the

catalystmay exert abad influence upon the physical properties
of the obtaj.ned polycarbonate or an ester exchange reaction
may not proceed fully, thereby making it difficult to obtain
a polycarbonate having a high molecular weight.

The catalystmaybe aprior known ester exchange catalyst
such as an alkali metal compound or alkali earth metal compound
‘exemplified by hydroxides, hydrocarbon compounds, carbonates,

carboxylateé, ﬁitrates, nitrites, sulfites, cyanates,
thiocyanates, borohydrides, hydrogenphosphates and aromatic
hydroxy compounds.

Specific examples of the alkali metal compound include
lithium hydroxide, sodium hydroxide, rubidium hydroxide,
cesiumhydroxide, lithium bicarbonate, potassiumbicarbonate,
rubidium bicarbonate, cesiumbicarbonate, lithium carbonate,
sodium carbonate, rubidium carbonate, cesium carbonate,
lithium acetate, sodium acetaté , potassium acetate, rubidium
acetate, lithiumstearate, rubidiumstearate, cesiumstearate,

lithium benzoate, sodium benzoate, rubidium benzoate, cesium



r-. .-. 4- 0 (d araE EHOQUro> a , i 4a-1 "' (1) 00a Orr m M U,
> 0 40aUQ pO0(d(o(dfi U> rl r-j HoaQ i bocoMd. (UP VA DO
u) 41- 0 4431 '~. ~ a) rl ">4>10ro0 d Nrd b( (3) 5>1 a)H1 a-+
4 00Jrl 4-) rl 4,) {J 4) 44 (d 1-' riM41 d g-1 (d ri $AugEsti2EP3i0 O
p~owo 4-1yr'~41 a)J 4 a)4-( 4-1 ri3a) rbld ZUp V) a ~" ri (dr
ri00ca) EU4-J 0 E (dd, (d Oa(d (d(da ~I O

benzoate, cesiumnitrate, rubidiumnitrite, potassiumsulfite,

lithium cyanaté, sodium cyanate, rubidium cyanate, cesium
cyanate, lithium thiocyanéte, potassium thiobyanate,
rubidium thiocyanate, cesium thiocyanate, lithium

5 borohydride, sodium borohydride, potassium borohydride, -
potassiumtetraphenylborate,dilithiumphosphite,potassium
hypophosphite, dilithium hydrogenphosphate, trilithium
phosphaté, and dilithium salt, monolithium salt, lithium
sodium salt of BPA, lithium phenoxide, sodium phenoxide,

10 rubidium phehoxideL cesium phenoxide,. lithium
2,6-di~-t-butyl-4-methylphenoxide, sodium
2,6-di-t-butyl-4-methylphenoxide, rubidium
2,6-di-t-butyl-4-methylphenoxide and cesium
2,6-di-t-butyl-4-methylphenoxide, o

15 .Bpecific examples of the alkali earth metal compound
include calcium hydroxide, strontium hydroxide, barium
bicarbonate, barium carbonate, magnesium carbonate, barium
acetate, magnesium myristate, strontium benzoate, calcium
cyanate, barium cyanate, calcium thiocyanate and barium

20 thiocyanate.

A basic nitrogen¥containing compound and/or basic
phosphorus-containing compound are/is preferably used as a
co-catalyst.

The amount of the co—cataljét is 5 x 10™° to 1 x 107°

25 chemical equivalent, preferably 7 x 10™° to 7 x 10™* chemical
equivalent based on.1 mol of the dihydroxy compound. When
the amount is outside the above range, the co-catalyst may
exert a bad influence upon the physical properties of the
obtained polvcarbonate or an ester exchange reaction does

30 not proceed fully, thereby making it difficult to obtain a
polycarbonate having a high molecular weight.

Examples of the basic nitrogen-containing compound
include quaternary ammonium hydroxides having an alkyl, aryl

or alkylaryl group such as tetramethylammonium hydroxide
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(Me,NOH), tetrabutylammonium hydroxide (Bu,NOH} and
benzyltrimethyiammonium hydroxide ($-CH,(Me);NOH)}; basic
ammonium salts having an altkyl, aryl or alkylaryl group such
as tetramethylammonium acetate, tetraethylammonium
phenoxide, tetrabutylammonium carbonates and
hexadecyltrimethylammonium ethoxide: tertiary amines such
as triethylamine; and basic salts such as tetramethylammonium
borohydride (Me,NBH.), tetrabutylérmnonium borohydride '
(Bu,NBH;), and tetramethylammonium tetraphenyl borate
{Me,NBPh,). |

Examples of the basic phosphorus-containing compound
include guaternary phosphonium hydroxides having an alkyl,
aryl or alkylaryl group such as tetrabutylphosphonium
hydroxide (BusPOH}, benzyltrimethylphosphonium hydroxide
($-CH>(Me );POH) and hexadecyltrimethylphosphonium

hydroxide; and basic salts such as tetrabutylphosphonium

borchydride (Bu,PBH;) and tetrabutylphosphonium tetraphenyl

borate (BusPBPh,}.

In the melt polymerization process out of the above
polymerization processes, the concentration of a terminal
hydroxy group must be reduced positively as an aromatic
polycarbonate containing a phenolic terminél group in an
concentration of 50 mol% or more is easily produced through
a chemical reac,;tion. -

That is, the following conventionally known methods can

be used to adjust the concentration of the terminal hydroxy

group to the above range:

1) mefhod of controlling the molar ratio of charge stocks;
The DPC/BPA molar ratio is increased to a range of 1.03 to
1.10 at the time of charging for a polymerization reaction
in consideration of the characteristic features of a
polymeriza'tion reactor.

2) terminal capping method; At the end of a polymerization

reaction, terminal OH groups are capped with a salicylic acid

r4a-)UUHO M 900 p V) (1) O
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ester-based compound in accordance with a method disclosed
by USP 5696222.

The améunt of the'saiicylic acid ester-based compound
is preferably 0.8 to 10 mols, more preferably 0.8 to 5 mols,
particularly preferably 0.9 to 2 mols based on 1 chemical
equivalent of the terminal hydroxy group before a capping
reaction. By adding the salicylic acid ester-based compound
in that wéight.ratio, 80 % or more of the terminal hydroxy
groupscanbecappedadﬁantageously. Tocarryoutthiscapping
reacfion, catélysts_enumerated in the description of the above
US patent are preferably used. The concentration of the
terminal hydroxy group is preferably reduced in a stage before
the deactivation of a polymerization catalyst.

Illustrative examples of the salicylicacidester-based

compound include 2-methoxycarbonylphenylaryl carbonates

. such as 2-methoxycarbonylphenyl phenyl carbonate and

2-methoxycarbonylphenyl cumylphenyl carbonate;
2-methoxycarbonylphenyl alkyl carbonates such as

2-methoxycarbonylphenyl lauryl carbonate;

2—ethoxycarb6nylphenyl aryl carbonates such as

2-ethoxycarbonylpheny phenyl carbonate and
2-ethoxycarbonylphenyl hexylphenyl carbonafe;
Z:ethoxyca;bonylphenyl alkyl carbonates such as
2-ethoxycarbon§lphenyl octyl carbonate;

{2’ -methoxycarbonylphenyl)esters of aromatic carboxylic
acids such as (2-methoxycarbonylphenyl)benzoate,
(2-methoxycarbonylphenyl)-4-butoxybenzoate and

(2" -methoxycarbonylphenyl)ester
4-(o-ethoxycarbonylphenyl)oxycarbonyl benzoate:
(2'~ethoxycarbonylphenyl)esters of aromatic carboxylic
acids such as (2-ethoxycarbonylphenyl)benzoate; and
aliphatiec carboxylic acid esters such as-
(2-methoxycarbonylphenyl)stearate and
bis(2-methoxycarbonylphenyl)adipate.
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A description is subsequently given of the first
production prodess and the second production process of the
present invention. It can be understood that the first
production process and the second production process are
5 preferred and included in the above production process.
The first production process of the present invention
comprises the steps of (1) melt polycondensing a dihydroxy
compour_xd essentially composed of an aromatic di‘hydroxy
compound represented by the above formula (2) and a carbonic

10 acid diester in the_pfesence of an ester exchange catalyst,
and (2) adding (a) "the above specifie phosphonium salt” or
{b) a combination of "the above phosphonium salt” and at least
one sulfonic acid derivative selected from the group
consisting of sulfonic acid phosphonium salt, sulfonic acid

15 ammonium salt, sulfonic acid lower alkyl ester and sulfonic
acid while the obtained aromatic polycarbonate is molten.

As the ester éxchange catalyst in the step (1) are used
(1} at least one basic compound selected from the group
consisting of basic nitrogen-containing compound and basic

20 phosphorus-containing compound in an amount of 5 x 107° to
1 x 10t chemical equivalent‘based on 1 mol of the dihydroxy
compound and (ii) an alkali metal compocund in an amount of
5 x 107® to 1 x 10°° chemical equivalent based on 1 mol of the
dihydroxy compéund.

25 Examples of the basic nitrogen-containing compound and
the basic phosphorus—containing compound are given
hereinabove. To attain the object of the present invention
more advantageously, a catalyst containing a metal compound
selected from rubidium and cesium (may be referred to as

30 "rubidium metal compound or the like"” hereinafter) is
preferably used as the alkali metal compound which is a
component of the ester exchange catalyst.

The amount of the polymerization catalyst in the present

inventionis 1x10°%to5x10°% chemical equivalent, preferably
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x 107 to 2.5 x 10°® chemical equivalent as the total of the
alkali metal and alkali earth metal compounds based on 1 mol
of the aromatic dihydroxy compound. The rubidium metal
5 compound or the like may be only a rubidium metal compound
but preferably used in combination of other alkali metal
compound or alkali earth metal compound. In this case, the
chemical equivalent ratio of the amount of the rubidium metal
c'ompound to the total amount of the alkali metal-and alkali
10 earthmetal cdmpoun@s is 0.3 to more, preferably 0.4 or more,
more preferably 0.5 or more, particularly preferably 0.7 or
more. |
The sulfonic acid derivative used in combination with
the specific phosphonium salt in the step (2) is a sulfonic
15 . acid phosphonium salt, sulfonic acid ammonium salt, sulfonic
acid lower alkyl ester or sulfonic acid. They may be used
alone or in combination of two or more. Examples of these
sulfonic acid derivatives are the same as those enumerated
as the melt viscosity stabilizer used in combination with
20 the specific phosphonium salt. |
' In the step (2), the specific phosphonium salt is added
after the sulfonic acid derivative is added whé,n the sulfonic
acid derivative 1is used.
Inthe first production process of thepresent invention,
25 the above steps (1) and (2) may be carried out in a melt
polymerizer for the production of an aromatic polycarbonate,
or> the above step (1) may be carried out in a melt
polycondensation apparatus and the step (2) may be carried
out in a melt extruder. The later is preferred from an
30 industrial point of view. The specific phosphonium salt (a)
or a combination of the specific phospheonium salt and sulfonic
acid derivative (b) may be added as a master bhatch for an
aromatic polycarbonate containing the specific phosphonium

(a) or a combination of the specific phosphonium salt and



OzQ OO WA.-i r-1~, NM NW 02N H OW N d' 02 b.I Ocor-I W2 M-~ OW
rio4[+ CONri OAa Ilnra Q) N MNMN er, U‘~machVas po xQOmMOM MCD Lo H

as CA .-. ,.., aa bMccOO®PpOUEE.i.] $4nto 02 a ~*: o0.a) ~ a~+
11 (D-P 00 ~~UOUL2T ~ 11 N9 10 ~ ~ |02>1 '-0 0 ao (0b U r 5Aupustpees~.
sulfonic acid derivative (b) in the step (2). Further, as

for the addition of a combination of the specific phosphonium
salt and sulfonic acid derivative (b), only the phosphonium
salt may be added as a master batch for the aromatic
5 polycarbonate.

A description is subsequently given of the second
production process of the present invention.

'Ifhe' second production process of the present invention
is carried out by (1) prepaiing a p'ellet"of an aromatic

10 polycarbonaté essentially composed of the recurring unit
repres“'ented by the abovel formula (1) and (2) melting the above
pellet and adding and mixing the specific phosphonium salt
in a molten state with the above molten pellet.

) The pellet of the aromatic polycarb_onate prepared in

15 the step (1) is produced by the method described above and
pelletized by a known method per se. ‘

This aromatic polycarbonate preferably contains at
least one sulfonic acid derivative selected from a sulfonic
acid phosphonium salt, sulfonic acid ammonium salt, sulfonic

20 acid lower alkyl ester and sulfonic acid. Specific examples
and amounts of these compounds have adalready been described
hereinabove. ' |

In the second production process, the step (2) is
preferably carried out in a melt extruder.- -

25 The aromatic polycarbonate composition of the present
invention can be formed into a molded product having excellent
durability and stability by a molding technigue such as
injection molding.

Since the aromatic polycarbonate composition of the

30 present invention is excellent in the effect of retaining
durability, especially long-term durability under extreme
temperature andhumidityconditions andantistaticproperties,
itcanbe formed intovariousmoldedproducts suchas substrates

foroptical informationrecordingmedia and sheets for various
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applications. For example, subétratés for high-density
optical disks tjrpified by CD, CD-ROM, CD-R, CD-RW, magnetic
optical disks (MO), digi'tal‘ versatile disks (sudh as DVD-ROM,
DVD-Videco, DVD-Audio, DVD-R and DVD-RAM) obtained from the
5 composition have high reliability for a long time.
Particularly, the aromatic polycarbonate composition of the
present invention is useful for h:l.gh density optical disks
such as dJ.g:Ltal versatile d:l.sks
The sheets obtained from the aro_matic polycarbonate
10 composition 6:E the present invention are excellent in f£flame
retardancy, antistatic properties, adhhesion and printability
and widely used in eleciric parts, building material parts
-and auto parts thanks to the above characteristic properties.
More specifically, theyareused ingrazingproducts forwindow
15 materials, that is, windowmaterials for general houses, gyms,
baseball domes and vehicles (such as construcfion machinery,
automobiles, buses, shinkansen trains andelectricvehicles),
side wall panels (such as sky domes, top lights, arcades,
wainscots for condominiums and side panels on rcoads), window
20 Imaterials for vehicles, displays and touch panels for OA
equipment, rﬁembrane switches, photo covers, polycarbonate
‘resinlaminate panels forwater tanks, front panels andFresnel
lenses for projectionTVs and plasma displays, and such optical
application as 6ptical cards, liquid crystal cells consisting
25 of an optical disk and a polarizer, and phase difference
compensators. The thickness of the sheet of the aromatic
polycarbonate composition does not need to be particularly
limited but it is generalliy 0.1 to 10 mm, preferably 0.2 to
_ 8 mm, particularly preferably 0.2 to3mm. Variousprocessing
-30 treatments for providing new functions (such as a laminate
| treatment for improving weatherability, a treatment for
improving scratch résistance to improve a surface hardness,
surface drawing and processing for making translucent or

opague) may be carried out on the sheet of the aromatic
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When additives are to be mixed with the aromatic
polycarbonatecompositionéfthepresentinvention,anymeans
is employed. For example, a tumbler, twin-cylinder mixer,

5 super mixer, Nauter mixer, Banbury mixer, kneading roll or
extruder is advantageously used to mix the aromatic
polycarbonate composition. The thus obtained aromatic
polycarbénate composition is forﬁed into a sheetl by melt
ektrusiondi;ectlyorafteritispelletizedbyameltextruder.'

10 ' The aromatic polycarbonate composition of the present
invention can be produced by mixing ‘together the above
components using any means such as a tumblexr, twin-cylinder
mixer,Nautermixer,Banburymixer,kneédingrollorextruder.

‘The following examples are given to further illustrate

15 the present invention.

Eiamples
1) intrinsic.viscosity [l of polycarbonate;
It was measured in methylene chloride at 20° C using an

20 Ubbellohde viscometer. The viscosity-average molecular
weight Mw was calculated from the intrinsiq viscosity
according to the following equation. =

[n] = 1.23 x 107" Mw*®
2) concentration of terminal grbup;

25 0.02 g of a sample was dissolved in 0.4 ml of chloroform
deuteride to measure a terminal hydroxy group and the
concentration thereof using’ﬂkNMR (EX-270 of JEOL LTD.) at
20° C.

3) melt viscosity stability;

30 The absolute value ¢f a change in melt viscosity was
measuredatashearrateoflrad./sec.at300°Cunderanitro§en
stream using the RAA flow analyzer of Rheometrics Co., Ltd.
for 30 minutes to obtain a change rate per minute.

This value should not exceed 0.5 % if the short-term
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and long-term stabilities of the polycarbonate resin
composition are satisfactory.
Particulariy Wheﬂ this value is larger than 0.5 %, the
hydrolytic st.ability of the resin composition becomes poor.
5 When this value is larger than 0.5 %, hydrolytic stability
is evaluated as NG and when this value is equal to or smaller
than 0.5 %, hydrolytic stability is evaluated as OK.
- 4) Waﬁer content of composition;
100 g of a sample was accurately weighed, dried in a
10 vacuum drier at 120°C and 3 Pa or less for 10 hours and then
accuratelyweighed toobtain its water gontent fromareduction
in Weight.
| 5) heat stability at the time of molding; residence
stability and formation of black foreign matter
15 This was measured right after the production of thé
_ compésition and after 3 months of storage at room temperature.
i) = residence stability
The color {(color: L, a and b) of a color sample plate
molded by an injection molding machine at a cylinder
20 temperature of 380°C and a mold temperature of 80°C and the
coloxr (color: L', a’, b") of a color sample plate obtained
.bj molding after the rsample was caused to stay in a cylinder
at 7380" C for 10 minutes were measured by a color difference
meter (Z-1001DP color difference meter of Nippon Denshoku
25 Co., Ltd.) to evaluate residence stability from AE expressed
by the following equation.
AE = [(L - L')?> + (a - a")? + (b - b")*1*?
The value AE is connected with the degree of reduction
in molecular weight and greatly affects an organoleptic test
30 on a molded product.
The residence stability is judged from the value AE as
follows.
AE > 3.0; no good (NG), greatly deteriorating'the color of

amoldedproduct and fairpossibilitytoobtainamoldedproduct
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having a strong yeliow tlnt
2.5 = AE = 3.0; accepted O
2.0 = AE < 2.5; good O :
2.0 < AE; excellent ©

The smaller the value the higher the residence stability
becomes. The AE v;lue is more preferably 1.9 than 2.0 as a
matter of course. '
ii) b‘lalck foreign matter

| The total number of black foreign substances contained

in 5 plates which were obtained by molding 100 mm x-100 mm
x 2 mm.plates by an injection molding“machine at a cylinder
temperature of 380° C and a mold temperature of 80° C and causing
them to stay in a cylinder at 380°C for 10 minutes was visually
counted and evaluated. Thenumberofblackforeignsubstances
is an important factor for directly affecting the quality
of amolded product. Inthe table, "many” means that the number
of black foreign substances is 10 or more (not accepted),
"medium” means that the number of black foreign substances
is 6 to 9 (accepted) and "small” means that the number of
black foreign substances is‘ 0 to 5 (excellent).
Comparati.ve Example 1 (production of PC-1)

The aromatic polycarbonate was proqucéd as follows.

137 parts by weight of purified BPA and 133 parts by

weight of purified DPC as raw materials, and 4.1 x 10"° parts

by weight of bisphenol A 2 sodium salt (may be abbreviated

as BPA2Na salt hereinafter) and 5.5 x 10°% parts by weight
of tetramethylammonium hydroxide (may be abbreviated as TMAH
hereinafter)} as polymerization catalysts were charged into
a reactor equipped with a stirrer, distillation column and
decompressor and molten at 180° C under a nitrogen atmosphere.
Under agitation, a reaction was carried out for 20
minutes while the inside pressure of the reactor was reduced
to 13.33 kPa (100 mmHg) and the formed phenol was distilled

off. Bygraduallyreducing the pressureafter the temperature

H 114E- 1~ W ~xcnwxN 4a 4J NV c7QZ
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was raised to 200°C, the reaction was further continued at
4,000kPa(30mmHg)for20minuteswhilethephenolwasdistilled
-off. By gradually increasing the temperature; the reaction
was further carried out at 220°C for 20 minutes, at 240°C
5 for 20 minutes and at 260°C for 20 minutes. Thereafter, by
gradually reducing the pressure at 260°C, the reaction was
continued at 2.666 kPa (20 mmHg) for 10 minutes, at 1.333
kPa (io mmHg) for 5 minutes and finally at 260°C and 66.7
Pa (0.5 mmHg) until the viscosity-average molecular weight
10 reachedlS,BdO. After polymerization, the polycarbonate was
pelletized to obtain finally a polycdarbonate having a
viscosity-average molecular weight of 15,300, a terminal
hydroxy group concentration of 130 (eq/ton of polycarbonate)
(to be abbreviated as eq/ton hereinafter), a phenoxy terminal
15 group concentration of 109 (eg/ton) and a melt wviscosity
- stability of 1.1 %. The physical property values of the
obtained polycarbonate are shown in Table 2.
Comparative Example 2 (production of PC-2)
4.0 parts by weight of 2-methoxycarbonylphenyl phenyl
20 carbonate (abbreviated as SAM hereinafter including tables)
Wasaddedasaterminalcappingagentwhentheviscosityaverage
molecular weight became 15,300_ip Comparative Example 1 and
stirred at 260°C and.133.3 Pa (1 mmHg) for 10 minute and 3.6
x 107* part by Weight of tetrabutylphosphonium dodecylbenzene
25 sulfonate (abbreviated as DBSP hereinafter including tables)
was added as a sulfonic acid derivative and stirred at 260°C
and 66.7 Pa (0.5 mmHg) for 10 minutes. The obtained
polycarbonate had a viscosity average molecular weight of
_ 15,300, a terminal hydroxy group concentration of 46 (eq/ton},
30 a phenoxy terminal group concentration of 193 (eg/ton) and
a melt viscosity stability of 0 %. The physical property
values of the obtained polycarbonate are shown in Table 2.
Examples 1 to 12 (production of PC-3 to 14)

A polymerization reaction was continued in the same
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manner as in Comparative Example 2 until the viscosity-average

molecular weight became 15,300.
~ For the production oF PC-3, 4 and'5, 4.1 x 107 parts
by weight of BPA2Na salt and 5.5 x 1073 parts by weight of
5 TMAH were used under the same catalytic system as PC-2 and
a specific phosphonium salt (B) shown in Table 1 was used
in place of DBSP.

For PC-6, 7 and 8, polymeriéation was carried out in
the same manner as PC-2, DBSP was added as a sulfonic acid

10 derivative and then a specific phosphonium salt (B) shown
in Table 1 was used. -

For PC-9 and 10, polymerization was carried out in the
same manner as PC-2 except that 3.48 x 10°° parts by weight
of sodium phenoxide (may be abbreviated as PhONa salt

15 hereinafter) was used in place of 4.1 x 1075 parts by weight
of BPA2Na salt, and 1.66 x 107 part by weight of
tetrabutylphosphonium hydroxide (may be abbreviated és TBPH
hereinafter) was used in place of 5.5 x 10™? parts by weight
of TMAH, no sulfonic acid derivative was used and a specific

20 phosphonium salt (B) shown in Table 1 was used.

For PC-11 and 12, polymerization ivas carried out in the

_same manner as PC-2 except that 1.2 x 107° parts by weight

of sodium hydrogide (may be abbreviated as NaOH hereinafter)
was used as a catalyst in place of 4.1 x 10~° parts by weight
25 of BPA2Na salt. When the viscosity-average molecular weight
became 15,300, 4.0 parts by weight of 2-methoxycarbonylphenyl
phenyl carbonate was added and stirred at 260°C and 133.3
Pa (1 mmHg)} for 10 minutes, no sulfonic acid derivative was
used thereafter, and a specific phosphonium salt (B) shown
30 1in the table was added in an amount 2 times the equivalent
of Na of the ester exchange catalyst and stirred at 260°C
and 66.7 Pa (0.5 mmHg) for 10 minutes. The obtained
polycarbonate PC-11 had a viscosity-average molecular weight

of 15,300, a terminal hydroxy group concentration of 49
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(eg/ton) and a melt viscosgity stability of 0 %, and the

polycarbonate PC~12 had a viscosity-average molecular weight

of 15,300, a terminal hydﬁ:oxy group concentration of 47

5 {eq/ton), a phen_é)xy terminal group concentration of 192

{eg/ton) and a melt viscosity stability of 0 %.
For PC-13 and 14, polymerization was carried out using
1.85 x -10°° parts by weight of rubidium hydroxide (rnay'be
abbreviated as RbOH here.inafter)land 2.7 x 10°° parts by weight
10 of cesium hydroxide-(may be abbreviated as CsOH hereinafter)
in place of 4.1 x 107 parts by'weigﬂt of BPA2Na salt used
for PC-2. When the viscosity average molecular weight became
15,300, 4.0 parts by weight of 72-methoxycarbonylphenyl phenyl
carbonate was added and stirred at 260°C and 133.3 Pa (1 mmHg)
15 for 10 minutes, and a sulfonic acid derivative and specific
' phosphonium salt (B) shown in the table were added in amounts
3.3 times the equivalent .of Rb and Cs of the ester exchange
catalysts and stirred at 260°C and 66.7 Pa (0.5 mmHg) for
10 minutes. The obtained polycarbonate PC-13 had a
20 viscosity-average molecular weight of 15,300, a terminal
' hydroxy group concentration of 49 (eq/ton), a phenoxy terminal
.group. concentration of 190 (eqg/ton) and a melt viscosity
stability of 0 % and the polycarbonate PC-14 had a

viscosity-average molecular weight of 15,300, a terminal
25 hydroxygroup concentrationof 47 (eg/ton), a phenoxy terminal
group concentration of 192 (eg/ton) and a melt viscosity

stability of 0 %.
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Examples 13 to 15 {(production of PC-15 to 17): examples of

interfacial polymerization
502.89(2.21mols)ofpurifiedbisphenoli,2.2lliters
of a 7.2 % agqueous solution of sodium hydroxide (4.19 mols
5 of sodium hydroxide) and 0.98 g (0.0056 mol) of sodium
hydrosulfite were charged into a 5-l1liter reactor equipped
with a phosgene blowing tube, thermometer and stirrer and
dissolved, 1.27 liters of methyleﬂé chloride and 80.70 g of
a 48.5 % aqueous solution of sodium hydroxide (0.98 mol of
10 sodium hYdroxide) were added under agitation, and 250.80 g
(0.253-mol) of phosgene was added ovér 180 minutes at 25°C
to carry out a phosgenation reaction.
After the end of phosgenation, 17.51 g (0.117 mol) of
p-tert-butylphenol, 80.40 g of a 48.5 % aqueous scolution of
15 sodium hydroxide (0.97 mol of sodium hydroxide) and 1.81 ml
(0.013 mol) of triethylamine as a catalyst were added,
maintained at 33°C and stirred for 2 hours to terminate the
reaction. A methylene chloride layer was separated f£rom the
reaction mixed solution which was then purified by washing
20 inwater 5 times toobtain a polycarbonate resin (PC-15) having
a viscosity average molecular weight 6f 15,300, a terminal
hydroxygrpupconcent:ationofls(eq/ton),aterminalphenoky_W_u”““
group concentration of 224 (eq/ton) and a melt viscosity
stability of O.i %. In Examples 14 and 15, after'waéhing in
25 water, 8 x LO“‘g {1.45 ppm in polycarbonate) of B-1 and 13.2
x 10™* g (2.43 ppm in polycarbonate) of B-2 as phosphonium
salts (B) were added. Asaresult, the obtained polycarbonate
resinPC-16 had aviscosity averagemolecularweight of 15,300,
a terminal hydroxy group concentration of 16 (eq/ton), a
30 terminal phenoxy group concentration of 223 (eq/ton) and a
melt viscosity stability of 0 3. The obtained polycarbonate
resinPC-17hadaviscosityaveragemolecularweight of 15,300,
a terminal hydroxy group concentration of 14 (eqg/ton), a

terminal phenoxy group concentration of 225 (eg/ton) and a
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melt viscosity stability of 0 %.

Examples 16 to 19 (production of PC-18 to 21)
Polymerization was earried cout in the same manner as

inComparative Example luntil theviscosity-averagemolecular

5 weight became 22,500. At this point, the obtained

polycarbonate had a terminal hydr.oxy group concentration of

73, a terminal phenoxy group concentration of 77

(eg/ ton-polycarbonate) andamelt viscosity stabilitvofl1l.03%

(PC-18).

10 Thereafter, the obtained polycarbonate was treated in
the same manner as in Comparative Example 2 and 1.95 parts
by weight of SAM and 3.6 x 107* parts by weight of DBSP as
.a sulfonic acid were added.' The finally obtained
polycarbonate had a viscosity average molecular weight of

15 22,500, aterminal hydroxy group concentrationof 37 (eq/ton),
a terminal };;henoxy' group concentration of 113
{(eqg/ton-polycarbonate) and a melt viscosity stability of 0 %
(PC-19).

For PC-20 and 21, no sulfonic acid derivative was used

20 and 2.2 x 107" parts by weight of specific phosphonium salt
B-1 and 3.7 x 107* paﬁ:ts by weight of 'specif_ic phosphonium

.salt B-2 were used, respectively. The finally obtained =

polycarbonate PC-20 had a viscosity-average molecular weight

of 22,500, a teJ;”minal OH group concentration of 38 (eg/ton},
25 a terminal phenoxy group cencentration of 112 (eﬁ/ton) and

amelt viscosity stability of 0 2 (PC-20). The polycarbonate

PC-21 had a viscosity-average molecular weight of 22,500,

a terminal OH group concentration of 36 (eq/ton), a terminal

phenoxy group concentration of 114 (eg/ton) and a melt
30 viscosity stability of 0 % (PC-21).

Examples 20 to 52 and Comparative Examples 3 to 11 (preparation

of polycarbonate composition pellets)

A specific phosphonium salt (B), ester of a polyhydric
alcohol and a higher fattiy acid (E), organic bluing agent
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(F), phosphite (G) and phenol-based antioxidant {H) shown
in Tables 2 to 11 were added j:o and kneaded with the réspecfive
aromatic polycarbonate'peilets of the above Comparative
Examples and Examples in amounts shown in Tables 2 to 11.
The obfained composition was melt kneaded, extruded and

pelletized at a cylinder temperature of 240°C by a vented

' .twin—screw extruder [KTX-46 of Kobe Steel Co., Ltd.] under

10

15

deaeration. The evaluation result of the stability of the
composition are shown in Tables 2 to 11. In Examples 41 to
44, master batches were prepared by melt kneading a specific
phosphonium salt with an aroﬁatid polYéarbonate and DBSP with
an aromatic pelycarbonate independently. The master batche
containing both of the specific phosphonium salt and the DBSP
ware ﬁsed in Examples 41 and 42 and the master batch containing
the specific phosphonium salt was added to and kneaded with
the aromatic polycarbonate, melt kneaded by the above vented
double-screw extruder, extruded and pelletizéd in Examples

43 and 44. .
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Abbreviations in Tables 2 to 11 mean as follows.
B) specific phosphoric acid phosphonium salts:
B-1 tris(tetramethylphbsphohium)phosphate
B-2 bis(tetrabutylphosphonium)monohydrogen phosphate
5 B-3 tetramethylphosphonium dihydrogen phosphate
B-4 bis(tetramethylphosphonium)phenylphosphonate
B-5(tetramethylphosphonium)monohydrogenphenylphosphonate
B-6 tris(tetfamethylphosphonium)ﬁhosphite
B-7 bis(tetrabutylphosphonium)monohydrogen phosphite
io0 B-8B (tetrabutylphosphonlum)dlhydrogen phosphite
B-9 trls(tetramethylphosphonlum)borate
B-10 bis(tetrabutylphosphonium)monochydrogen borate
B-11 (tetrabutylphosphonium)dihydrogen borate
B-12 bis(tetramethylphosphonium)monohydrogen phosphate
15 B-13 (tetraméthylphosphonium)dihydrogen pyrophosphate
B-14 (tetrabutylphbsphonium)trihydrogen pyrophosphate
B-15 tetrabutylphosphonium monohydrogen pyrophosphite
C) radical ‘scavenger::
C-1 2-t-butyl-6-(3-t-butyl-2-hydroxy-5-methylbenzyl)-4-
20 methylphenyl acrylate 7
C-2 2-[1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyl]l-4,6-di-
t- pentylphenyl acrylate
c-3 5,7—di-t—butyl—3-(3,5—dimethylphenyl)-3H-benzofuran-
2-one
25 (C-4 5,7-di-t-pentyl-3- (3 4- dlmethylphenyl) 3-H-
benzofuran-2-one
D) phosphoric acid:
D-1 phosphoric acid
D-2 dibutyl phosphate
30 D-3 monobutyl phosphate
D-4 phosphorous acid
D-5 monooctyl phosphite
D-6 pyrophosphate acid
E)} ester of polyhydric alcohol
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E-1 ethylene glycol monostearate

E-2 propylene glycol monooleate

E-3 glycerol monooleate |

E-4 glycerol monostearate

E~5 glycerol distearate

E-6 propylene glycol monobachyl ether

E-7 glycerol monobachyl ether

E-8 trimethylolpropane distearaté

E-9 trimethylolpropane tetrastearate

E-10 glycercl tristearate

E-11 sorbitan monolaurate ”

E-12 D-11 pentaerythritol tetrastearate

G) phosphite-based compound:

G-1 trisnonylphenyl phosphite

G-2 bis(2,4—di-t—butylphenyl)pentaerythrityl diphosphite
G-3 tetrakis(2,4-di-t-butylphenyl)diphenyl-4,4'-
diphosphonite

G-4 tris(2,4-di-t-butylpheny1)phosphite

H) phenol-based antioxidant:

H-1 n-octadecyl-3-(4"~hydroxy-3',5'-di-t-butylphenyl)

propionate

~F) bluing agent:

V-1 of Arimoto Kagaku-Co., Ltd. (Plast Violet 8840)

Exémple 53 (evaluafion of sheet)

A composition comprising the above polymer PC-20, 100
ppm of G-4 and 0.8 ppm of V-1 was prepared, molten and
quantitatively supplied to the T die of a molding machine
by a gear pump. It was melt extruded into the form of a sheet
having a thickness of 2 mm or 0.2 mm and a width of 800 mm
while it was sandwiched between a mirror cecoling roll and
a mirror roll or one side thereof was in contact with one
of the rolls,

A visible light curable plastic adhesive [BENEFIX PC

H
*Hb1
a) 1
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of Ardel Co., Ltd.] was applied to one side of the obtained
aromatic polycarbonate sheet {thickness of 2 mm) to form an
adhesive layer which was then extruded in one direction such
that air bubbles were not contained between the sheet and
5 the adhesive and exposed to 5,000 mJ/cm’ radiation by an
photo-curing apparatus with exclusive visible light metal
halide lamp to obtain a laminate sheet. When the bonding
strength of the obtained J.aminaté sheet was measured in
accordance wi_th JIS K-6852 (method of testing the compression
10 shear bonding strength of an adhesive), it was 10.4 MPa (106
kgf/cm?). ' 'J
Meanwhile, the aromatic polycarbonate sheet hawving a
thickness of 0.2 mm was printed with a uniform mixture of
an ink [Natsuda 70-9132: color 136D smoke] and a solvent
15 [isophorone/cyclohexane/isobutanol = 40/40/20 (wt%)] by a
silk screen printer and dried at 100°C for 60 minutes. |
Printing was satisfactory without a transfer failure on the
printed ink surface.
Separately, a sheet (thickness of 0.2 mm) printed wifh
20 a printing ink obtained by mixing together 30 parts of a
polycarbonate resin (specific viscosity 0f 0.895, Tgof 175°C)
obtéined.frqm.a.general interfacial polycondensationreaction
- between :[.,1—bis(4—hydroxyphenyl)cycloheiane and phosgene,
15 parts of Plast Red 8370 (of Arimoto Kagaku Kogyo Co., Ltd.)
25 as a dye and 130 parts of dioxane as a solvent was set in
an injection molding metal mold and insert molding was carried
out using a polycarbonate resin pellet (Panlite L-1225 of
Teijin Chemicals, Ltd.) at a molding temperature of 310°C.
The pattern of the printed portion of the insert molded product
30 was free from such abnormalities as bleeding and blurring
and an insert molded product whose printed portion had an
excellent appearance was obtained.
Examples 54 to 60 (evaluation of polymer blend compound)

A composition containing the above polymer PC-20, 100
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ppm of G-4, 0.8 ppm 6f V-1 and 0.05 wt% of trimethyl phosphate
was prepared and uniformlg mixed with components shown in
Tables 3 and 4 using a fumbler_. The resulting mixture was
pelletized by a 30 mm-diameter vented twin-screw extruder
5 (KTX-30 of Kobe Steel Co., Ltd.) at a dylinder temperature
of 260°C and a vacuum degree of 1,33 kPa (10 mmHg) under
deaeration, the obtained pellet was dried at 120° C for 5 hours
and a molded piece for measurement r;ras formed from the pellet
by an injection moldihg machine (SG150U of Sumitomo Heavy
10 - Industries, Ltd.) at a cylinder temperature of 270°C and a
| mold temperature of 80° C and evaluated. The results are shown
in Tables 12 and 13. Symbols in Tables 12 and 13 mean the
following. ' '
(i)-l ABS: styrene-butadiene-acrylonitrile copolymer;
15 Suntac UT-6l1l; Mitsui Chemicals, Inc.)
(1)-2AS: styrene-acrylonitrile copolymer; Styiac-—AS 767R27;
Asahi Chemical Industry, Co., Ltd. '
(1)-3 PET: polyethylene terephthalate; TR-8580; Teijin
Limited, intrinsic viscosity of 0.8 '
20 (1)-4PBT: polybutylene terephthalate; TRB-H; TeijinLimited,
intrinsic Vvisco'sity of 1.07
copolymer; Kaneace B-56; Kaneka Corporation
(2)-2 %-1: butadiene-alkylacrylate-alkylmethacrylate
25 copolymer: Paraloid EXL-2602; Kureha Chemical Industry Co.,
Ltd. '
(2)-3 Z-2: composite rubber having a network structure that
apolyorganosiloxane component and a polyalkyl (meth)acrylate
rubber component penetrate into each other; Metabrene 5-200]1;
30 Mitsubishi Rayon Co., Ltd.
(3)-1 T: talc; HS-T0.8; Hayashi Kasei Co., Ltd., average
particle diameter L of 5 pm measured by laser diffraction
method, L/D of 8
(3)—2' G: glass fiber; chopped strand ECS-03T-511; Nippon
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Electric Glass Co., Ltd., urethane bundling, fiber diameter

of 13 um o
(3)-3 W: wollastonite; Saikatec NN-4; Tomoe Kogyo Co., Ltd. ,'
number average fiber diameter D obtained from observation
5 through electron microscope of 1.5 nm, average fiber length
of.17'11m, aspect ratio L/D of 20
(4) WAX: olefin-based wax obtained by copolymerizing a-olefin
and maleic anhydride; Diacalna P30; Mitsubishi Kasei Co.,
Ltd. (maleic anhydride content of 10 wt%)
10 physical property evaluation items
(a) flexural modulus '
The flexural modulus was measured in accordance with
ASTM D790, |
(B)Y notched impact wvalue
15 - An impact value was measured by colliding a weight with
a 3. 2 mm thick test sample from the notch side in accordance
with ASTM D256. '
(C) fluidity
) The £luidity was measured by an Archimedes type spiral
20 flow (thickness of 2mm, width of 8 mm) at acylinder temperature
of 250°C, amold temperature of 80°C and an injection pressure
.0Ff 98,1 MPa. o o e
(D) chemical fesistance
1 % distortion was provided to a tensile test piece used
25 1in ASTM D638 and immersed in Esso regular gasoline heated
at 30°C for 3 minutes. to measure the tensile strength and
calculate the tensile strength retention of the test piece.
The retention was calculated f£from the following equation.
retention (%} = (strength of processed sample/strength of

30 unprodessed sample) x 100
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63 Abbreviations in Tables 2 to 11 neaggas foll ows. B) speC|f| o phosphorl o
aci d phosphoniumsalts: B-1 tris(tetranethyl phosphoni um phosphate B-2
bi s(tetrabutyl phosphoni um) monohydr ogen phosphate - 5 B-3
t et r amet hyl phosphoni um di hydr ogen phosphate B-4
bi s(tetranet hyl phosphoni um phenyl phosphonate B-5 -
(tetramet hyl phosphoni unm) nonohydr ogen phenyl phosphonate B-6
tris(tetranethyl phosphoni um phosphite B-7
bi s(tetrabutyl phosphoni um nonohydr ogen phosphite 10 B-8
(tetrabutyl phosphoni um di hydr ogen phosphite B-9

B

tris(tetranethyl pho 10
bi s(tetrabutyl phosh dgdd@ bqrdte B-11
(tetrabutyl phospho Fate o3 12
bi s(tetranet hyl ph - en phasphate 15 B-13
(tetranet hyl phosphofi wgpHegphate B-14
(tetrabutyl phosphosa eqphosphate B-15
t et rabut yl phosphonf. &E}”gasphlte C) radical -scavenger: C1
2-t-butyl -6-(3-t-pft riMYhenzyl ) -4- 20 et hyl peenyl
acrylate G2 2-[1t( -pent yl phenyl )ethyl]-4,6-di- t-
pentyl phenyl acrylag ol '
5,7-di-t-butyl-3-(8 SiHhenzofuran- 2-one
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25 G4 5,7-di -t-pentyl -3-(3, 4-di net hyl phenyl .)-3-H benzofuran-2-one D)
phosphoric acid: D1 phosphoric acid D-2 dibutyl phosphate 30 D-3
nonobutyl phosphate D-4 phosphorous acid D-5 nonooctyl phl te
pyrophosphate acid E) ester of polyhydric alcohol 5 August %9?00% 1

et hyl ene gl ycol nobnostearate E-2 pr opyI@ne gl ycol nonool eate E-3 glycerol
nonool eate E-4 gl ycerol npnostearate 5 glycerol distearate E-6

propyl ene gl ycol nonobachyl ether E-7 glycerol nonobachyl ether E-8
trimet hyl ol propane distearate E-9 trinethylol propane tetrastearate 10

E- 10 glycerol tristearate E-11 sorbitan nonolaurate E-12 D 11
pentaerythritol tetrastearate G phosphlte-based conpound: G 1

tri snonyl phenyl phosphite 15 G 2 bis(2,4-di-t-butyl phenyl)pentaerythrityl
di phosphlte G 3 tetrakis(2,4-di-t-butyl phenyl)di phenyl-4,4'- diphosphonite
G4 tris(2,.4-dj--t-butyl phenyl)phosphite H) phenol -based anti oxidant: 20
H 1 n-octadecyl -3-(4"-hydroxy-3'",5"-di-t-butyl phenyl) propionate bl uing
agent: V-1 of Arinot 0 Kagaku Co., Ltd. (Plast Violet 8840) 25 Exanple 53

(eval uation of shge ATT ]3] | nmrcpmprising the above pol yner PC-20, 100
ppmof G4 and O ppm of | Vi 1| was| pr epared, | nol ten and quantitatively
supplied to the Tgig ofLee |d) ng Richih& ghy a gear punp. It was nelt
extruded into the|®orm of |a] sheet| 30 hanvgng“d t hi ckness of 2 mmor 0.2 nm
and a width of 800 hi | t s| sandw chgd between a mirror cooling
roll and a mrrof,follfof pne side thergof s in contact with one of the
rolls. Avisible Ilh_g&a1o:urgb$e'pl ast | %%ﬂmﬁ% ve [-BENEFI X PC 5 August 2003
65 of Ardel Co., }51%!"’1 Was appl ied t o 9fyusi de” of the obtained aromatic
pol ycar bonat e sheet’| (1 h| ckngss of| 2 M “lo [fqrm an adhesive | ayer which
was then extruded[Th png pgifection such tihgt jai r bubbl es were not contai ned
between the sheet |@nd| b [he fadhesijve ail gxposed to 5,000 m)/cnR radiation
by an phot o-curi ng'ﬁoar%tgusnvm excll us‘t@a\/isi ble light nmetal halide
|l anp to obtain a FETi nat e| shelet|. Wien tligd hondi ng strength of the obtained
| am nat e sheet was—peaspred Hn cloridgnge lwift h JI'S K-6852 (et hod of
testing the conpressibp| 40 shear bandi ng, strEength of an adhesive), it was
10. 4 MPa (106, kgf |/ gn@gﬁl\ﬁaﬁﬁlﬂﬂé Blge«dramati ¢ pol ycarbonate sheet
havi ng a thickness| of” . mm was prijntieg Wi tth a uniform m xture of
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an ink [Natsuda 70-9132: color 136D snoke] and a sol vent 15

[ 1 sophorone/ cycl ohexane/i sobutanol = 40/40/20 (W% ] by a silk screen
printer and dried at 100C for 60 mnutes. - Printing was sat'g-%f actt % _
without a transfer failure on the printed ink surface. Sep rg%?%r 3 sheet
(thickness of 0. 2 mm printed wwth 20 printing ink obtained by m xing
together 30 parts of a polycarbonate resin (specific viscosity of 0.8.95 ,
Tg of 175 C)EX@mpaenéd from a general interfacial polycondensation reaction

-between 1, 1-bi s(4xhydr nyl cl ohexane, and .phosgene, 15 rts of

Pl ast Red 5370 (of Y (HoRICReaeRa F ke e B P eidel dn miglile 5105,

parts of di oxasemakdedsehyenanwestsehli @ighk istipdtiraaR .NOrHENGnARLRK oD! d

and insert nolding was carried _out usi n% a golﬂycar bonate resin pellet
OA0R8HA

(Panlite L-1895d3fg meshine dmadelanane: A6 Nl seet elysria ooy of
310C. The ter f i ' t Laser e .oduct 30
was f ree@f rﬁéhcﬁ?%b’n?ﬁgﬁﬁt ?lté(gd%s a&dé%g:l %éraﬁglgﬁﬁgr% r%ﬁ%lsgenga?ﬁa%;iseert
mol ded pr odueptidas eeroriiy perdiuwn shbdd taateckaelihgnt mppass argAERS

obt ai ned. Exappl e 4 t 0 .(eval uati gn_of pol yner bl end conpound A ,
conposi tion %‘grpat'aqséédgﬁ% 9&5‘9‘@1:6&1 Q%E}LZQQBIQQX;D@L()@%GW@@&);Q 9 ppm
of G4, 0.8 ppreakek.l and 1Pt ¥hYephthtbMRINYE L RIPSPEE & o R HoREPAY ed

and uniformy mxed with conponents shown in Tables 3 and 4 using a
tunbl er. ThePortidnianfd Hi28° @ owas Lhredardoniionby &180 tempeiratetmys wéEnt ed

e SR TR F 6P s b e gl

deaer ati on, dfssobtaiaedspaldsethoassdin esnpérd20r€. f orhdpboyEarvand td

mol ded piece for nmeasurement was fornmed fromthe pellet by an injection
nol di ng nacHfPBEESRY WEHHEE ord BFmBLa 0 1Hd @ Andectiog prgedyof
cylinder temny ahdfifePlad/BE1 288 fntd tholt! r chg huat ed.
The results are shown ian Tabl es 12 and fsﬁngé{r{gtggsﬁ?ﬁﬁ a Ilgsoa%gtg\ré 113
mean. the fdliskvisupstrBtes sBStisupusie--buhddi the-dicsly Isuibisttmiate < epaley ner ;
15 Sunt UT-61: tsui_ Chem S, lhc.) (1)-.2 AS. styrene-acrylonitrile
copol yrrg%'; §r@qda%h“i%§epa§a§t%é%rd%tg}ﬁ @(ﬁnﬁ&&llnﬁnﬁﬁéfﬁﬁyoﬁﬁ. f\:‘f’gg&.ng( 1)-3
PET: pol yet ati@aerd péepdiraaliaire dI&80cchel.] | the ldutdi®ba sAbkikRates
viscosity of 0.8 20 \(hlr) -4 PBT: pol ybutyl ene terephthalate; TRB - H, Teijin
Linmted, iMaain&id Fa@sdanendt apdphadoyhe sBselienhytransferability
(et h) acryl gjee- it adi enes5t . COD. ; ea B=-5Q; ka
Corporation (2)-2 %qﬁl ur?a%é(g%qg@ygg%%%a?ﬁgl’ k@?ﬁef%ggr;g?g’ e 25

copol yner; Feixmiak o -A602; aKuwathe @hénprafetrnddsasyofticalldsk(2)-3
Z-2: cog‘ﬁosi teb r.ubber having a network structure that a pol yorganosil oxane
conponefi? afF¥PANRTkyl (neth) acrylate rubber component penetrate into

each other; Metabrene S-2001; 30 Mtsubishi Rayon Co., Ltd. (3)-1 T: talc;
HS- TO. 8; Hayashi Kasei Co., Ltd., average. particle dianeter L of 5 um

measur.ed by laser diffracti.on.. noethod, L/D.of 8.(3)-2 G.glass fiber: . . .

chopped strand ECS-03T-511; N ppon 5 August 2003 67 Electric dass Co.,
Ltd., urethane bundling, fiber dianeter




of 13 pm(3)-3 W wol | astonite; Saikatec NN-4; Tonoe Kogyo Co., Ltd.,
nunber average fiber dianmeter D obtai ned fron1observat|on 5 through

el ectron mcroscope of 1.5 pm average fiber length of 17 p Q?%P ratio
L/ D of 20 (4) WAX: ol efin-based wax . obtained by copol yneri 2| ng 928

and .mal efi ¢ anhydri de; D acal na P30; M tsubishi Kasei Co., Ltd. (nal ef [ c
anhydri de content of 10 wt% 10 physical property evaluation itens (A)

fl exural nodul us The fl exural nodul us GigsIMS&asured in accordance with ASTM
D790. (B) notched inpact value 15 An inpact val ue was neasured by colliding
a weight with a 3.2 mmthick test sanple fromthe notch-side in accordance
with ASTM D268. (Q@n fdrbmhtic Ther éarﬂbﬁat@/aéoﬁsagHrtgenbﬁoasrérsﬁhbﬂedes
type spiral 20 flow (thickness of 2 mm wd 8 mm at a cylinder
terrperature of 25AKCam mmtm@weaébgﬂage @Ompdlamngn}necmﬂgnapressure

Cens e Pasi Soort B L AR Eraahe) HALSR L BB 0 1 °

gasol i ne heated at 30C for_;3 n1nute§Rgo nmeasure the tensile strength and
calculate the tensile stredgth retentyon of the test piece. The retention
was cal culated fromt | © retention (g())—(strength of
processed sanpl e/ strengt eSS H_ le) x 1 d‘ oOOrnrru,
110C} +-i HMDO Mt DO om0 LOV-4ANERF U, O ° D' Oou, HONo 10" 10r-fNNr- O

t oOOCLL1LO QU 1w %®14,cnr- —1-1 4-)r-104J .0 -Hca rd04 4-3 r-A

10 wherein R', R?, R’ and R’ are each independently a hydrogen

atom, alkyl grouﬁ having 1 to 10 cafbon atoms, aryl group
having 6 to 10 carbon atoms or aralkyl group having 7 to 10
carbbn atoms, and W is an alkflene group having 1 to 6 carbon
atoms, alkylidene group having 2- to 10 carbon atoms,

.15 cycloalkylene group having 6 to 10 carbon atoms,
cycldalkylidene grdup having 6 to 10 carbon atoms,
alkylene-arylene—alkylené group having 8 to 15 carbon atoms,
oxygen atom, sulfur atdm, sulfoxide group or sulfone group,
and

20 (B) at least one phosphoniumsalt selected £romthe group
consisting of a phospheric acid phosphonium salt, phosphonic

wiwrmmm AGLAd phosphonium salt, condensed bhosphofic aéid phoéphonium
salt; phosphorous acid phosphonium salt, phosphonous acid
phosphonium salt and boric acid phosphonium salt, and

25 having a viscosity average molecular weight of 10,000 to

100,000 and a melt viscosity stability of 0.5 % or less.

2. The aromatic polycarbonate composition of claim 1,
wherein the phosphoric acid phosphonium salt is an acidic
30 phosphoric acid phosphonium salt, the phosphonic acid
phosphonium salt is an acidic phosphonic acid phosphonium
salt, the condensed phosphoric acid phosphonium salt is a
condensed acidic phosphoric acid phosphonium salt, the

phosphorous acid phosphonium salt is an acidic phosphorous
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acid phosphonium salt, the phosphonous acid phosphonium salt
is an acidic phosphonous acid phosphonium salt and the boric

acid phosphonium salt is an acidic boric acid phosphonium

salt.
5
3. The aromatic polycarbonate composition of claim 1 which
contains the phosphonium salt (B) in an amount of 0.01 x 10~*
to 30 x 1074 parts by weight in terms“of phosphorus atoms based
.on 100 parts by weight of the aromatic polycarbonate (Aa).
i0

4. The aromatic polycarbonate corﬁinosition of claim 1,
wherein the aromatic polycarbonate (A) hasaviscosity average
molecular weight of 10,000 to 100,000, a melt viscosity
stability of 0.5 % or less and a terminal hydroxy group
15 concentration of 50 mol% or less based on the fotal of all

the terminal groups.

5. The aromatic polycarbonate composition of claim 4,
wherein the aromatic polycarbonate (A) is obtained by melt
20 polycondensing the corresponding aromatic dihydroxy compound

and a carbonic acid diester as starting materials.

6. The aromatic polycarbonate composition of claim 1 which
further comprises (C) a carbon-radical scavenger in an amount
25 of 0.5 x 107 to 500 x 10™* parts by weight based on 100 parts

by weight of the aromatic polycarbonate.

7. The aromati¢ polycarbenate composition of claim 6,
wherein the carbon-radical scavenger (C) is an aryl ester

30 of acrylic acid or a lactone,

8. The aromatic polycarbonate composition of claim 1 which
further compriseé (D) at least one selected from the group

consisting of phosphoric acid, phosphorous acid,
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August 2003 70 Exanple 61 The pol ycarbonate conposition obtained in Exanple
31 was nolded into an optical disk substrate. The injectiogyﬁgﬁgfgdqio
-machi ne (nodel nane: . MD40D3H) of N ssei Jushi Kogyo 5 Co., Ltd®", ‘& rrold
and a stanper for nolding a phase variaghle optical recording nedium
substrate having a nenory capacity of 2.6 @B (disk diameter of 120 mm and
thi ckness atiypbphasphon@rLadsa | cohide nzeldblespes il ¢ he i i Beéndonded0 C for
a novable portion and 1280C for a fixed portion,, The tenperatures of 10

- - acut t er aPASTASRIe §&100 60+ 2 IRy |9thdek 1@mpépalfPes 1 3BBOLE was
used as. th P . itj ained in
Baampi o 1 o B o e S T PRE Bl PR G
cavity to mpolldcE®astiecal di sk substrates continuously.. Al the disk
substrages were 15 snoothly separated fromthe nold during continuous

mol ding”™ .and a release failure did not occur. The obtai ned substrates

were all tmanspangetadiba il f§reRINA™ cobhgdsi e18Ridd tVaiff wRfenmati on
"recording groove bits, was free fromdeformation such as warp and preferred
as optical frdheygogpasises &) snaggtisr 2608 Falyhwintg: 1alephat omedic’

pol ycar bonat . 0slilQn. comrising:. ) ar i.c pol ycanbonat e

conpri si ng%rrgllrgﬂggB aE%Hrzgc%(f?Jr‘(lﬁrﬁLQn %rllli gm?'é%?e%f;glt écd?gsi ttﬁ’egf’f)ﬁ%ovm By ¥¥r nul a

" (1): OC by weight Yasdiere Mol ;pdrs Ry anshidift a6 e haiadepesdently a
‘hydrogen atqom al kyl group having 1 to 10 carbon atons, aryl group having
6 to 1 0caPﬁ§ﬁ?ﬁﬁﬂﬂ?4ﬁe%uaJkyr group having 7 to 10 carbon atoms, and W
is an al kylene group having 1 to 6 carbon atons, al kylidene group having 2

. to 10 carbon atoms, 15 cycl oal kyl ene group having 6 to 10 carbon atons,

-cycl oal kyl ifene Fheupriomaitdg @olychrboamdisn cimprssition of claim 9,

al kyl ene-aryl ene-al kyl en roup_ havi_ n tq 15 carbon_at . xygen atom
sul fur at orrwl\{lesrl?llflo%:ﬁ%eeafsgplﬁraﬁﬂ?%%elsgers&f’p‘f hayd 980 aYai?'éés‘?fone

phosphoni um %@l t7.sel ected fromthe group

15
S 11, The aromatic poiycarbonate composition of claim 1 which
further comprises (F) a bluing agent in an amount of 0.001
x 10°* to 100 x 107* parts by weight based on 100 parts by
weight of the aromatic polycarbonate.
20

i2. The aromatic polycarbonate composition - of claim 11,

wherein the bluing agent (F) is an anthraguincene compound.

A13. The aromatic polycarbonate composition of claim -1 which
25 comprises a phosphoric acid phosphonium salt and/or a
phosphorous acid phosphonium salt as the phosphonium salt
(B) in an amount of 0.01 x 10™* to 30 x 107* parts by weight
in terms of phosphdrus atoms based on 100 parts by weight
of the aromatic polycarbonate (A) and (E) an ester of a
30 polyhydric alcohol and a higher fatty acid in an amount of
1 x 107 to 3 x 107t parts by weight based on 100 parts by
welght of the arcmatic polycarbeonate, and optionally (C) a

carbon-radical scavenger.



consi sting of a phosphoric acid phosphonium salt, phosphonic acid
phosphoni um salt, condensed phosphoric acid phosphonium salt, phosphorous
aci d phosphoni um sal t, phosphonous acid phosphonium salt agg Aki fpodci d
phosphoni um salt, and 25 having a viscosity average nol ecul ar I ght of
10,000 to 100,000 and a nelt viscosity stability of 0.5 %or less. 2. The
aromati c pol ycarbonate conposition of claiml, wherein the phosphoric acid
phosphoni um $4lt | Theamrawiadiicc B01lphesphonite amipb phiokehofi el altwhidie
phosphoni ¢ acgi hosphonium sal t. is an aci di hosphoni ¢ acj hosphoni um
salt, the co%ﬂ%ﬁgg eShgsBESFP 3¢ a}ﬁ%é’ﬁ‘é’rﬁp&?ﬂpns’é}rf FalG ar&f%/drﬂfgr%ed aci di c
phosphori c agh8sphesphienhyits phbbsphlea i uph @SRRORUS IAC ighdupashhan wasal t is
an acidic phoss)horous 5 August 2003 72 agid phosphoniumsalt, the

phosphonous &BP diphe pHeHinim afal®.- 0% & 4@ ackeli30 phddphapaies duy dweight

phosphonicum sal e ' [ S i sal . 1S cidic haric
acid phosspho%?u%qe?'@gl {)E gﬂggbgﬁgﬁgr %%%&%c%%%{é%a@rnb?r@t (,Pac?%%pg)ﬁ o1
claim| whi cbf thendaomstideoilyespitemadte 6A){ (ED)an @saeraiH o 16fh Sk X
10-4 to 30 x_10-4 parts hy weight in terns of phosphorus atons based ,on .
100 parts by2hePBAt ndihdighemtfat vl eks tohate ameunt; @f 4. xTRE artéhatic
pol ycar bonat Skt i i el nt oyt Cs ycar ate
(%) has a vicoa Ly Buerace ol oo e h e oo B ole hea Bt 150 e el
viscosity stunbhati¢ pdélPcarbenateessdanl) aa tielwimaladwmiy oy agr @ ulkd:
concentration_o mol %01 | ess. based an the total of _all the term nal
groups. rlg The ér‘g&aﬁ{c{%ol fcoa'rslbootﬁzﬁ Q:on'B8§i%lsi Y eighdi haged Wieridth the

aromati c polysatbumiaweight 65 18 airepdthy: PBLyc2PbpahyeuKieRPHIGHNa v
correspondi ngq:?r omati ¢ di hydroxy conpound and a carbonic acid diestér as

starting mat €F{ af sCaBPOThEAGiGRAt FEAFERFEErbonat e conposition of claim
Iwhich further conprises (C a carbon-radical scavenger in an anmpbunt 25 of
0.5 x 10-4 to 500 x 10-4 parts by wei ght based on 100 parts by wei ght of
the aromati clpol ycCEdbematmatic. pdhpcarbonste couipoesartiamee cdaipos whiieh of
claim 6.1 \Ahdtere{n t he car bon-radi cgl, rsrgﬁ/@n er. (C) is an aryl ester 30 of
acrylicl3ci d B BT LVBRELSSS FhEC & Grndd e%oH?cé‘ h GALER e Sfodp &S thP8h of

claim | whi gharfsindPeeie®obhses 68160 Joasd pgnﬁgig\he%fc%% %m%&%igf oup
, ugus

consi sting of phosphoric acid, phosphorous aci

hypophosphor e@flonzbmdehsed phosphoric acid and condensed phosphorous

acid in an anmount of 1.x 10-4 to 100 x 10-4 parts by weight based on 100

parts by weight of the aromatic polycarbonate. 5 9. The aronatic

pol ycar bonatls conitiss tiromadficchpaigrarvbnehe dompdel t tonwt atam(Ewhdrenest er

of a po%éhyd%ilﬁ: al cohol and a higher fatty acid in an anmount of | x 10-3
-1

to 3 x tReT |RPRREIFRS I IRP THIPPIRF i (el i far eyt Bromaté®at i ¢
.10 pol ycar honah£r1d GoHeambSNREE Cea POLLY G RANALSE GHFRQS idd qrsoob%eit@' m 9,

wherein-the ester is a partial ester ﬁavi ng an HLB value of 3 to
by weight based on 100 parts by weight of the aromatic

polycarbonate (A).

25 17. A process for producing an aromatic polycarbonate
composition domprising the stéps of:
(1)meltpolycondansingadihydroxycompoundcomprising
mainly an aromatic dihydroxy compound represented by the
following formula (2):

30 Rr! R3

HO W OH (2)

wherein R, R?, R® and R! and W are as defined in the above




15 11. The aromatic pol ycarbonate conposition of claiml which further
conprises (F) a bluing agent in an amount of 0.001 x 10-4 to 100 x 10-4
parts-by wei ght based on 100 parts by weight of the aromatgg\u ust 200

pol ycarbonate. 20 12. The aronmatic pol ycarbonate conposition oP clal % 11,
.wherein the bluing agent. (F) is an ant®Wbaqui none conpound. .13. The
aromati ¢ pol ycarbonate conposition of claiml1l which 25 conprises a
phosphori c atPE"BhBsphdmi um salt and/ or a phosphorous acid phosphoni um sal t
as the phosp [ ) w0 58 .0 01 x.10-4 to 30 x 10-4 parts
by wei ght i%R(?e?nngégpbgﬁggpﬁgggs%g?%% grgé;%c:)rnsofod'npéé’[es By st sheot of

t he aronmati capoéytarberahengl) cand 1)t ,amngster of a 30 pol yhydric al cohol
and a hi gher fattybg id('iin an amount of 1 x 10-3 to 3 x 10-1 parts by

wei ght based on 10 f)a?rq 1 (Gedhieafrtt ABS FlpaRrhenbon ek b eediastethd
optional By (£zom r PO\ i . ﬁ?}%{ ;
aromati c pol ycar b%l‘rglééte co%p%?ﬁ%ﬁfﬁe%?g rﬁl% I Ch e c%%(r?ﬁ?:?r ;glgisli%l%ﬁg]énphori C
ac}d phospho#lin Pdicspiayicr agidgivsipivmien saild , phasddmsée d phaaiphoasid he

phosphoni um B).in_an amount of 0.01 x 10-4 to 30 x_10-4 parts by ,
wei ght 5 in E?%Jfé‘rsplg?gﬁhggg%r ﬁ?lﬂgt’oﬁgoﬁa & Ot fﬁ’@%ﬁ‘%ﬁ@%‘?%"gﬁ@“w t he
aromati c polplosdpleced €s (#9id bﬁbs?ﬁoﬁi‘iﬁf s@itamPbybydrd&ia f)lh%%%‘ﬁlo a
hi gher fatty acid in an amount of 1 x 10-3 to 3 x 10-1 parts Dy wel ght

based on 10(F34f t £ bled Frminahbon 2 ke abpykyrhe dpinon tumneh Y F)anal
bl ui ng ent, 4 ! if 1 - 4. 100 -4 rts by weight
based o%glooaﬂ gg?{% S yémf%}lg trpjb gtc g‘(% %%%%r‘g??%{r%(ﬁe&cef)r%o%aﬁgFgga gﬁ%‘l)lu(?nal |y

(C) a carborconslishling ofve syeifonlit atha picrphorinmehearAoned:ei € @@aesi tion
of claim1l which B 15 further .comprises a_solid filler in an anbunt of 1 to

150 parts by WEIHHE By §% 15 ACL A ) oRBE gREEDE e ardthsudfonic
Pol ycar bonalasidiko e Jites B BlroaR0l 581 HRARLBnEREPER d 1ALPG calkam 1

which 20 further conprises a thernoplastic’resin different fromthe
aromatic pol ycarbonate (A) in an anount of 10 to 150 parts by wei ght based

on 100, parts dy. i h i | ycar bonat A.. 25 17. A
processP or%pf'odu?r?gggﬁggrs%ngﬂac{:l% &?&r‘g}gﬁé?%n :@nﬁ%si?%%‘ﬁ PfdCng t he
steps of: ( BommbundaieTentedstinenattehydoany ceaspeyit CofPai bakdc Mainly

an aromatic _di hydroxy conpound represented by the following formula (2):
30 (2) wher §FRESTIRCOMEALMHNRICHAROVREr 8n8s2dBRBAEd in the above 5 August

2003 75 for rﬂﬂﬁﬂkﬂaﬂu%ﬁ%m@a&&ﬂgﬂ%?ﬁ?% &;rt?c#feas ounl e gpLesence

of an ester exchange catéal yst, and ( one phosphoni um

salt selectdd ~5tdrlom Lhe, chpenipadorgudviaigndf aadphbsphar iadkadiidmetal
phosphogi um I hosphoni ¢_aci d phosphaonium sakt, condensed phosphoric
acid pg%gphgrﬁ%ﬁngltugla 3 ﬁﬁS@ﬁ%@db?"&&"&%ﬁﬁﬁﬁ&#ﬁ unhsdl ¥, 10 ph6ReRIRBAs aci d
phosphoni umesglitvaareh th ®ise daehdl RIS RFOBh N L EPdtox P cditPo € @EbERaLEon of

t he above phosphoni um salt and
exchange catalysts.

19. The process of claim 18, wherein the alkali metal
25 compound is at least one selected from the group consisting

of a rubidium compound and a cesium compound.

20. The process of claim 17, wherein the combination of the
above phosphonium salt and at least one sulfonic acid

30 derivative selected from the group consisting of a sulfonic
acid phosphonium salt, sulfonic acid ammonium salt, sulfonic
acid lower alkyl ester and sulfonic acid (b) is used such

that the phosphonium salt is added after the sulfonic acid

derivative.




10 at |l east one. sulfonic acid derivative selected fromthe group
consisting of a sulfonic acid phosphoniumsalt, sulfonic acid amonium
salt, sulfonic acid | ower al kyl ester and sulfonic acid t05th11§ Q%?ned
aromati c polycarbonate in nolten state. 15 18. The process ofc\ Fai m 17,
wherein (1) at |east one basic conmpoundygelected fromthe group consisting
of a basic nitrogen-containing conpound and a basi c phosphorus -containing
compound is used in an ampunt of 5 x 10-5 to 1 x 10-3 chem cal equival ent
and (ii) an il kali_nmetal 20 coanou_nd is used in an anount of 5 x 10_8 to 1
x 1076 chenitat e RFEOFESFEF M 1 Rpt"RATeHR tdengBeR Y\ Jcbsnnnd &k -
ester  exchange GRLAhKIkSpolcohenBERaesS aBbathtiud Mg MherAldLd Na 4l kal
metal 25 conpound is at Teast one selected fromthe group consisting of a
r ubi di um confpdlnils ageiraiedsouin tonpomedt 2&trhdexprocess of claim 17,
wherein l;jhe conbi nation of the -above phosphonium salt and at |east one

sul fonic acid 30 derivative selected fromthe group consisting of a

sul fonic acig. phogpheiidyasalls c38hiflopdbe Weéfe 2AMERSE WASH Hon Sith fSYC

acid | ower al kyl ester and sulfonic acid (b) is used such™ that the
phosphoni um &3l prithegeebiaptépnigfethairtmanhomriwn sddtiamd the sud fAngust

carriea out e At HREARESE = Ladddl AL ke d PEE Bateh i LR st (o)

is carried qulycezbemdte extruder. 22. The process of claim 20, wherein the
phosphopium salt (a) or the conbination of the phosphoniumsalt and the
sul f oni acid derivative (b) are added as a nmaster batch for the aromatic

pol ycar bonatgs . 23.7mENe ridfcReRs ©£0E1 8k Al ﬂb?%hé@éiﬁiﬂmfﬂ'ﬁhé pgo@?ﬁn%&@mi um
1 onlc

salt of the conbination of the phosphonium salt an e su acid
derivative (831t ef Fhgarbrixinaiben of tiw piho$phonhvm@adtandtheshycanianat e.

24. A process, f toduci ng,.ap.aromatic pol ycarbonate _conposition, .
conpri si ng t%ceidsjglggévg YL bgrlgp%ﬁ%%ag %g%/als o) agﬁhgroé"rr]r&? gromatic

pol ycar bonatpe lyocagbdrsdig. mainly a recurring unit represented by the 20
foIIovvingforrruIa-(l): O----- C(1) - b 25 wherein R', R2, R3 and R4 are
each ind pendent|ly a hydrogen atom alkyl group having 1 to 10 carbon

atoms. Ayl 4 0UD » s 46 We(a by 24018 0haB18) KK BLAURNIRYI NG 7 O

10 carbon atons, and Wis an a ne group having on at ons,
al kyl i dene groopesiddony Gonwpridinartbiee ateps, oF@ cycl oal kyl ene group havi ng

6 to 10 carbon at , .cycloal kylid roup_havin .to 10 carbon atons,
al kyl ene- aryl ene- g@ylpé:r%w af‘leRﬁe%% ?’g 43 Eﬁ?‘gﬁglﬁt Bﬂgéfcas%’aeﬁeat om
sul fur  at omeoa= it niHi}HgyOé BabhrP0RgILALR, repRdsandedusly 28@3 77 (2)
melting_the above pellet and adding and m xi ng at | east one phosphoniurn

salt sef@ct &Plsmnche gryida cohkt sting of a phosphoric acid phosphoni um

salt, phosphonic acid R! R3 :
R
R RY .

25 wherein R, R?, R’ and R are each independently a hydrogen
atom, alkyl group having 1 to 10 carbon atoms, aryl group
having 6 to 10 carbon atoms or aralkyl group having 7 to 10
carbon atoms, and W is an alkylene group having 1 to 6 carbon
atoms, alkylidene group having 2 to 10 carbon atoms,

30 cycloalkylene group having 6 to 10 carbon atoms,
cycloalkylidene group having 6 to 10 carbon atoms,
alkylene~arylene-alkylene group having 8 to 15 carbon atoms,
o#ygen atom, sulfur atom, sulfoxide group or sulfone group,

and




phosphoni um sal't, condensed phosphoric acid phosphoniunsalt, phosphorous
aci d phosphonium salt, phosphonous acid phosphoniumsalt and boric acid

phosphonium salt with the nolten pellet. 25. The process of A%b§t2£§ _
wherein the aromatic 10 pol ycarbonate in the step (1) contalns~at 1Teast one

sulfonic acid derivative selected from4He group consisting of a sulfonic
aci d phosphoniurn salt, sulfonic acid ammoniumsalt, 'sulfonic acid | ower

al kyl ester and su{%pmeltanig . thkb adoveApenlldedantioddaingoamd irsiong her
aromati c pol ycarbonate cgggositi on of claim1, 13 or 14. 27. A substrate

for optical TH#9F MRS BROF Papﬁf%ﬁﬁ}e%ﬁdﬁ%ﬁﬁﬁ $EUP KOTEIGTTIT
pol ycar bonatge cONPRSELhOPiEf ac? ﬁh@»'s?h%nghm]-%-al%s,' Eﬂos.sjlgfr%nl r%icf' ng the
. .2 . e o

aromati c pol ycarbonate conposition of.claiml or 1 t he
aromat i ¢ pol preshoeniensalosiandemoéd phaspholrigradidi psoshrombtimrsalt of a
substratg forho tical inf orﬁgatilon recordi ng rredila. 0. Use of, the aromatic
pol ycarb3natRCoRMREPEF oRCHE BPRFRPOBAUE §ALEs4 RLOSRRORAYS iBfidhf a sheet.
ABSTRACT An piosphbging ¥88¢banat BoeBPasil pRoSPAPRHIi SN G2k Wilastrne
phosphonium salt selected fromthe group consisting of a phosphoric acid
phosphoni um®@elten pgp@kbebni ¢ aci d phosphoni um salt, condensed phosphoric
aci d phosphonium salt, phosphorous acid phosphonium salt, phosphonous acid
phosphoni um salt and boric acid phosphonium salt and has a viscosity

aver age nol exf] ar Bhe ghto®dsd 0oH00140m 109, OPRedBlnatiel brvnatasi ty

stabili ﬁliﬁ of 0.5 %or |ess. The aromatic pol ycarbonate conposition has

excel l en? t r%ﬂ'f'sﬁb%ﬁ”é‘i’m%?tﬁé#’( theegFepahnth cotF Ha1DAtstapstiane salfiosdess for
produci ng t Ne AP WEr 5 LEBYL Cs 0L YERADLRBME tHRTBBUL Uonisi stity Y5 osed.

sulfonic acid phosphonium salt, sulfonic acid ammonium salt,

sulfonic acid lower alkyl eéter and sulfonic acid.

15 26. A molded product comprising the aromatic polycarbonate

composition of claim 1, 13 or 14.

27. A substrate for optical information recording media,
which comprises the aromatic polycarbonate composition of

20 claim 1 or 13.

. 28, A sheet comprising the aromatic polycarbonate

composition of .claim 1 or 14.

25 29, Use of the aromatic polycarbonate composition of claim
1 or 13 as the material of a substrate for optical information

recording media.

30. Use of the é.romatic polycarbonate composition of claim

30 1 or 14 as the material of a sheet.





