| DESCRI PTI ON POLYCARBONATE COWPCSI TI ON HAVI NG EXCELLENT MOLD RELEASABI LI TY
5 Field of the Invention The present invention relates to a pol ycarbonate
conposi tion having excellent nold releasability, a substrate for optical
recording media and an optical recording redium 10 Description of the
Prior Art Polycarbonates are engi neering plastics which are excellent in
color, transparency and nechani cal $jgceRatphToN N recent years, they have
been used in a wide variety of fields and formed into various nol ded
articles. Since they 15 are particularly excellent in nechanical strength,

they are wused in bt | [ | I articles
havi ng a hi gh sur?gggagﬁggﬁrﬂg i I(():‘,E)ilsuc ﬁ%ﬁg{‘ﬁ‘?ﬁé %@E%ﬁt%s and
housi ngs for electric appliances. SELEasaBIeEgawl ded articles are

generally fornmed by injection 20 nolding using a netal nold, it has been
apprehenosed that when the nold releasability of a nolded article is lowin

the step ofpggparaki Rget &ﬁv@?x'tq.%g article fromthe netal nold in the
above nol din ; ficiency lowers, which is a nore
serious problemt dThe potgsedtasnthetpoodrelntesstal @ pddvieeawsatear ger.
Particularly in the _case of. an optical .di sk_suhstrate, . the cylinder
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printed on a stanper to 30 a polycarbonate substrate accurat%ly.
Ther ef ori® tBesceipéianypd shet Reiewl dntto which the stanper is nounted nust

be set to 80 to 12 when the mold tenperature is . high, such
probl ens arise as lgglr%%%%\ﬁ{%%t?ﬁ #fie ﬁ%?énngfLEgsgt}ﬁs%ﬁ?So %d'cﬁ‘olaf@ar bonat e
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To prevent these problens, the nold nust be cooled sufficiently before
the nol ded af®iEPESPE EEpLFat &BeNr SAVEnLeRH dsed ithe nuide viarieiy «f
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| ower di sadvant ageously. For
15 are particularly excellent in mechanical strength, they are

used in large quantities as a material for thin molded
articles having a high surface area ratio, such as optical
disk substrates and housings for electric appliances. Since
these molded articles are generally formed by injection
20 molding using a metal mold, it has been apprehended that when
the mold releasability of a molded article is low in the step
of separating the molded article from the metal mold in the
above molding method, productio.n efficiency lowers, which
is amore serious problem to be solved as the production scale
25 Dbecomes larger.

Particularly in the case of an optical disk substrate,
the cylinder temperature of an injection molding machine is
generally set to 350 to 400°C to improve the fluidity of a
resin in order to transfer a signal printed on a stamper to

30 a polycarbonate substrate accurately. Therefore, the
temperature of the mold to which the stamper is mounted must
be set to 80 to 120°C. However, when the mold temperature
is high, such problems arise as a reduction in the mold

releasability of a polycarbonate molded article, nonuniform



reason, the devel opnment of a pol ycarbonate having excellent nold

rel easability for injection nolding has been desired. It has already been
Known that the addition of a release agent is effective in inproving the
mold releasability of 10 a polycarbonate, As the rel ease agent are known
vari ous conpounds called "lubricant". JP-B 47-41092 (the term "JP-B" as

used herein medessan frOAHHE holldD HIRE L PRl inseribt £64 1 09 JFARgses t hat
an ester or partial ester of a higher aliphatic carboxylic acid and a
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pol ycar bonat e 30 having a wei ght average nol ecul ar wei ght of 40,
300, 0000 an@ P9lysagbanstef. aAfokhforedebrse woentt ameokmown vEoiicesr bonat e

havi ' l.ecul,an ' »Of 7.0 t , ,_ has a wei ght
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provi ding a gokicarbonay? resin conposition which has excellent fluidity
and i npact rBEPSLEARESCTs JWBFPPLSeRi §hats pBxBFEPTRAPESLAAY eRbBeTWEt@rti on
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whi ch conprises 100 parts by wei ght "of an aromatic polycar resin
havi-ng a9l aégbhprlwerghelyhydribuailoohol Mt Majldedassiradrdleamd fpsmeat i on
chr omat ogr aphy oflg
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not desired because it boosts costs and increases the number
of steps and it is apprehended that the release agent may
have a bad influence upon the characteristic properties

20 polycarbonate such as color, transparency and mechanical
strength of a polymer to be produced. In view of the above
situation, the development of a method of improving the mold
releasability of a polycarbonate without adding a release
agent is strongly desired for the simple and cost-effective

25 production of a molded article.

JP-A 6-25523 (the term "JP-A" as used herein means an
"unexamined published Japanese patent application”)
discloses a polycarbonate resin composition which comprises
5 to 95 wt? of a high molecular weight aromatic polycarbonate

30 having a weight average molecular weight of 40,000 to 300,000
and 95 to 5 wt% of a low molecular weight aromatic
polycarbonate having a weight average molecular weight of
7,000 to 28,000, has a weight average molecular weight of

20,000 to 50,000 and contains 1.5 wt% or less of a moiety



view to providing a polycarbonate resin conposition which has excellent

nol d rel easability, heat resistance and transcription and is suitable f or
optical use such as optical disks. 15 Further, Japanese Patent No. 3124786
di scl oses an aromatic pol ycarbonate whi has an Mw M of 1. 5 or less
(Mp is the nol ecul ar weight of a peak of a chromatogram neasured by gel
per eal i on CRaQiRG0E! ARKEUARE GRALRINSESUNBLANbIANLYS NRLEN! BT Ligy ¥bth 2
view of providing an aromatic 20 pol ycarbonate which has high flurdity
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pol ycarbonate conpgsition_which has _excellent nmold releasability after
i nj ecti or® nol di ng PR-PaPriedr4r Aipclosesnst ROLysHrhanajie tasigt esent
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provi de a pol yc nate conposition which has a_ |ow content 4 of the
resi dual pher%if’ﬁgﬁ‘ ﬂﬁgs’tlﬁgga%\ﬁée}pﬁ?ﬁgﬁq%’s‘?n iGhromat oghaniar ofbrelttof the

present inventigoAnt00 . BLOV A8, B s @k gl Pk ?thﬁ.ﬁioéQ{:QQ gpdia

which is made from the pol ycarbonate ‘conposition of the present Invention.
5 1t is ¥ strlirhatikecasbpeyilicf arhd pnrdsanpolyhedrionalt¢ohl pwviriteh aa

optical recording ' .conprising.the. substrate for optical recording
medi a of thebg?g&sg%gkgr?&gﬁﬁgoﬁ PEASA TS St WP Wieeh

present i nvehasoexck(lenltl meded R 1RRpANENTLTY Ohdde Fodd OminGe desgri ption.
According to ,the present invention, firstly, the above objects and

advant ages ofTRRECHABLRR #nd iRt FBAtaPEeE¢nORdd calyuge folqfcasrpitieal
conposi tion geapgi sing: (1) 100 parts by weight of an aromatic

pol ycarbonate which 15 conprises (i) the main recurring unit represented
by the 15 ' Further, Japanese Patent No. 3124786 discloses an

aromatic polycarbonate which has an Mw/Mp of 1.5 or less (Mp
is the molecular weight of a peak of a chromatogram measured
by gel permeation chromatography) and contains substantially
no chlorine, with a view of providing an aromatic

20 polycarbonate which has high fluidity suitable for melt
molding and excellent color and melt tension suitable for
extrusion molding or blow molding and is free from
discoloration or deterioration at the time of molding at a
high temperature.

25 Summary of the Invention

It is an object of the present invention to provide a
polycarbonate composition which has excellent mold
releasability after injection molding in particular.

It is another object of the present invention to provide

30 a polycarbonate composition which has excellent thermal
stability at the time of molding in addition to mold
releasability.

It is still another object of the present invention to

provide a polycarbonate composition which has a low content



following formula (I): wherein RL, R2 , R 3 and R 4 are each independently
an al kyl group having 1 to 20 carbon atons, al koxy group having 1 to 20
carbon 20 atons, cycloal kyl group having 6 to 20 carbon atons, aryl group
having 6 to 20 carbon atons, cycl oal koxy ‘gr oup having 6 to 20 carbon atons
or aryloxy group having 6 to 20 carbon atons, Wis a single bond, oxygen
atom car bonylf @¢heUResiduail 10 ' t )

al kyl i dene group 25 having 2%{1%% (l%%%dﬂ%oﬂn%,g%% %%ﬁﬁ%gg?oup havi ng
6 to 20 carbon at dfsiscycfuzittkelri ebdecdr odfp they ipapsentio 20remdardmontat ons,

aryl ene grou 1ng carbon atons. or alkyl ene-aryl ene-al kyl ene
group havi ngBé%'?\é'd%Oa%é}rbcbé&ﬁpaﬁeongF °B) Jdc%rrc,eﬁoﬁgs%ﬂ mediay i %@%rage
nol ecul ar weiEglon the b1k LHbridt el 00mBOR4 tiohn! of aHEbbe¥bAEOMItenSiswi ity
of 0.5%5 or |ess iv) a termnal OH group content of 5 to 100 chem cal

(i . )
equi val el?'s based of 1StdF i} Futidierebissd o) therpresenbiinventicne
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nonocar boxy| isubativd teaFiory obd: itom 12 Fexaydibim c tnosdhi NG athe aptedeh £ C

pol yhydric al,cohol having 2 to 10 carbon atons; and (3) 0.015 to 0.3 part
by - wei ght of *FVEALdPYr onati ¢ conpound 10 represented by the fol | owi ng
formula (11): 15 wgeretNobPectl add a@%r%g%seo%afﬂe'gffg%ﬁ@eﬂweyn i §f OUp
selected fromthe group consisting of hydrogen atom y group having 1
to 10 cakbonvwiidnmbecem@ agppamentaviaom G:heo £A0L avakiop nded anspaden ar al Kyl

group having 7 to carbon at , . R9 8 1 and R12 are each

i ndependently a gr%%ﬁogg?é‘gté%l%g% ?F%ﬁ??ﬁé"r&f%‘h %ﬂﬁé‘rﬁ oF A RVERSHRN
atom and al kybjecespandadwithtlades & €Ré Fafe OB nvih Hisnda PEera Selgct ed
fromthe group consisting of al kylene group having 1 to 6 carbon atons,

al kyl i dene gP8up RVTEGTrPOPE ey COMMNH tatgmeomnri i ky| ene  group having 5
to 10 carbongato aj kvl i ' t,ons,

- al kyl ene- ar y|@r’ne§?k§%‘£ﬁg ggoﬁ%ggﬁgv(?ﬁg&g %gorﬁ%ﬂcga%o%rﬁ é;?%borr%l,?g%é;&gﬁ‘eﬁc%t om
sul fur di%om cospirfiseisdd igr diye @ad s weaurerigroum itanctkpde saite® Wy etigach

Lg?ggﬁg?:nhgﬁaigpether)f,%%rl}l%l(a-0(-1)),: ester bond (-COO or -OCO) or
.
e ogh
oo

wherein R, R?, R® and R® are each independently an alkyl group
having 1 to 20 carbon atoms, alkoxy group having 1 to 20 carbon
20 atoms, cycloalkyl group having 6 to 20 carbon atoms, aryl
group having 6 to 20 carbon atoms, cycloalkoxy group having
6 to 20 carbon atoms or aryloxy group having 6 to 20 carbon
atoms, W is a single bond, oxygen atom, carbonyl group,
alkylene group having 1 to 20 carbon atoms, alkylidene group
25 having 2 to 20 carbon atoms, cycloalkylene group having 6
to 20 carbon atoms, cycloalkylidene group having 6 to 20
carbon atoms, arylene group having 6 to 20 carbon atoms or
alkylene-arylene-alkylene group having 6 to 20 carbon atoms,
and which has (ii) a viscosity average molecular weight of

30 12,000 to 100,000, (iii) a melt viscosity stability of 0.5%



30 wherein the above ester is contained in the above range to ensure that
when a 120 mm x 50 mm board having a thickness of 2 mmis injection nolded
at a cylinder tenperature of 380 C, a nold tenperature of 80 C, an

i njection speed of 200 mi sec and a hol di ng pressure of 3,432 kPa (35
kgf/cn2) , the first 6 aromatic conpound is contained in a deposit on the

pol yner  conbaciéss, YU )266 fmendB 0l oFBhy %Jh@éh@%“é‘%%o@ﬁ%ﬁf%% parts

by wei ght based on 1 part by weight of the above ester. Accor he
present invefAldialeadsniaged loe dbdva oF difjeeqiclymar ahdnages rdtide

| nveRe pot oo dbdes. « ek shaeles mitide
Wi ch is maaaris ayecpel ediar keRoR Ol EEE niiatErrERnosmaterthatont

i nvention. #Aedahdi qymwmt)ootfhe .@ar agent. A;nvention, thirdly, the above 10

obj ects and advantages of the present invention are attained by an optical
recor di ng® rre(gizﬁnpmﬂgéht‘éo(?m? iRFET (e veiehd ofubst eaterodf tare prigdentic

I nvention an ' L ecor.oy | r, f.or one side of the
substrate di ﬂg%telc%gglrog‘?lﬁ%gué‘%r %ar?l%vrﬁn@%eoditgcf re?#jaé;ée}rl?opl?t[?eqsai?% an

Descri pti on efliphetPcebeilyby dErtiao cileehio 1Thavaayed it pa wearmnaiton(sl) used
“in the present . invention conprises the main recurring unit represented by
the fol | owi nf*formula (1): (1) O- 20 wherein R3-, R2 , R3 and R4 are each

i ndependent | NQ l+ 810 Vi : a oup
naving 1 1o 33 carbon Saampad i Pha gt ok SR EOR: Mbiar O UL
aryl gridup neprregested 2y tiebdelitenmg dEooiroslk o)BI )gr oup having 6 to 20
carbon atons or aryl oxy group having 6 to 20 carbon 25 atons, Wis a single
bond, oxygen atom REar bonyl

atons, al kyl i dene/sgrQup hayi to 20716¢
having 6 to 20 @ #t W @\»
atons, arylene gred 4 havi ng 0 20 cah

nVa
al kyl ene- aryl ene- aRkYl ene gr &ip having B*to pYNn atons. 7 The above
aromati c pol ycarbonate has a viscosity average nol ecul ar wei ght of 12,000
to 100, 0@, pheteimbRy, R®, R’ and R? are each independently a group

cycl oal kyl ene group
havi ng (@Jo 20 carbon

selected from the group consisting of hydrogen atom, alkyl
group having 1 to 10 carbon atoms, aryl group having 6 to
20 carbon atoms and aralkyl group having 7 to 20 carbon atoms,
R®, R'®, R and R' are each independently a group selected

20 from the group consisting of hydrogen atom and alkyl group
having 1 to 10 carbon atoms, W' is a member selected from the
group consisting of alkylene group having 1 to 6 carbon atoms,
alkylidene group having 2 to 10 carbon atoms, cycloalkylene
group having 5 to 10 carbon atoms, cycloalkylidene group

25 having 5 to 10 carbon atoms, alkylene-arylene-alkylene group
having 8 to 15 carbon atoms, oxygen atom, sulfur atom,
sulfoxide group and sulfone group, and X' and X? are each
independently an ether bond (-0-), ester bond (-C00- or -0CO-)
or carbonate bond (-0C00-),

30 wherein the above ester is contained in the above range
to ensure that when a 120 mm x 50 mm board having a thickness
of 2mm is injection molded at a cylinder temperature of 380°C,
a mold temperature of 80°C, an injection speed of 200 mm/sec

and a holding pressure of 3,432 kPa (35 kgf/cm?®), the first



13,000 to 28,000. The ratio of z average nol ecul ar weight (M) to weight 5
average nol ecul ar weight (Mv) of the aronmatic pol ycarbonate is in the _
range of 1.4 to 1.7, preferably 1.45 to 1.6. The ratio (Mz/ MA) of z average
nol ecul ar weight (Mz) to weight average nol ecul ar weight (Mv) is an

| nportant paraneter for evaluating the nol ecular weight distribution 10 of
a polyner. Vhegmkipe Mzb 180U LS} ; boyxe F 88885 1.t O i | I on
or a transcription ics rig%gihlﬁgl g%uggﬁtﬁgﬁeghgﬁg%s I'h ﬁ&@?t%ﬂ%&%‘% ke.
That is, a sgbstrgténtosurfpcecalf weoertdilngqoisdiin radanfawrh anf ar Brats C

pol ycar bonat | . w i hin the, above_.range_has excellent optical
15 properti eg %%ge% ?gn"zclr%% :}%Iﬁeéfsoﬁqsaﬁgf:r geﬁg?lr%o‘b?&g‘ﬁ aé?g’écﬁstﬁeh‘fy'

medi a. The nol ecul Becoedghy td the iprddeart (MM ofasdondit} Ushahdid he
addition of a_ term nal capping agent or polynerization reaction
conditions. PBICEkENPIE advienifger) of Bhe irarant povensipnaaremttaimehar ge
nolar ratio I i i rboni.c aci.d di ester
2e raw mat orTal & PR ERAR Bt P LHETL SRORRRLNG heaTa R ghofdad fuch

(t enper at ur ethac arnmd¢dgre pbilgsiatddone tel MOMpRA tekangar dhe prdaint he

mol ecul ar wei ght distribution (M/ M) . The z 25 average nol ecul ar wei ght
can be obt ai mBYSPLORPa nol ecul ar  weight distribution measured by gel
perneati on chromag r i 0 r S mel t
D Scosi ty st abi 1ty ot ara o EhEdhreb QR Rl forb 2 RG ohife M

st abi | i th? | ebdecharnyd rdvarnd@ves niit the giradeatednventdoanand saltdihaml ue

of change in_nelt viscosity neasured in a stream of nitrogen at a shear

rate of 1 rad¥s&d § §1§53 éec%ﬁlé‘@ ﬁieﬁ]ﬂ'tuglsw&‘ﬁﬂ%s SBRTiAST dde PRI ity
can be obtai sadskyatddbAaie pramidt Lnyeodiilon shabihi FPridLl FRYNEHPonat e
after polynerization. The nmelt viscosity stabilizer also has the function

of deacti vatPRETPEIEMRA o pnefsidm ofcthiqupsdiratire djoeyidyi eattiharoudh
catal yst useg,f oh+LRERS chi of a polycarbonate. To add the nelt

Vi scosity st aBi ?iﬁz%r ) eiaé'gglgyﬁggggdded whil e a pol ycarbonate as a reaction
product 1% nbetemled Béseription of the Preferred Embodiment

The aromatic polycarbonate (1) used in the present
invention comprises the main recurring unit represented by

the following formula (I):

® R
0{,} W‘<, / T @
R? R

20 wherein R*, R®, R® and R* are each independently an alkyl group
having 1 to 20 carbon atoms, alkoxy group having 1 to 20 carbon |
atoms, cycloalkyl group having 6 to 20 carbon atoms, aryl
group having 6 to 20 carbon atoms, cycloalkoxy group having
6 to 20 carbon atoms or aryloxy group having 6 to 20 carbon

25 atoms, W is a single bond, oxygen atom, carbonyl group,
alkylene group having 1 to 20 carbon atoms, alkylidene group
having 2 to 20 carbon atoms, cycloalkylene group having 6
to 20 carbon atoms, cycloalkylidene group having 6 to 20
carbon atoms, arylene group having 6 to 20 carbon atoms or

30 alkylene-arylene-alkylene group having 6 to 20 carbon atoms.



t he pol ycarbonate is pelletized and re -nolten. In the former case, it may
be added and kneaded while the polycarbonate 10 which is the reaction
product in a reactor or an extruder is nolten or while the pol ycarbonate
obtained after polynerization is pelletized through the extruder fromthe
reactor. Any known nelt viscosity stabilizer may be used. 15 Sul fonic acid

conpounds such as @hgaBbeveUkiefht 12C pd 158 arHon eI FUL aS‘*UJ'TSCHHsSLt%Pi d
a

esters, organic sulfonic anhydrides and organic sulf oni-c aci tains
are pref err e@VEagss aciesplammweightargfe 6./ tof 106ratd ngrdie pdtysy cal
properties Sﬂ%hooﬁst%pb% podeat resi stance and boiling water resistance of
20 the obtai ned polyner.’éht'of t hese, phosphoniumsalts of sulf onic acid

and/ or anmmoni um safthe dtseldE @natefshd s Ted®lLr WHiRftR (82) Yludigidese,
t et rabut yl phosphoni um _dodecyl benzenesul fonate (to be abbrevi ated as DBSP)

and t et rabuByPIRISNPAALERLET oVerkeE Ul Moh &fe threapamat taiRgiycartionate
f d T e [t VI,SCOSI (1] in, th resent
et | on 112 A0 RS Qe I L 4 AE0 ¥ MEGERE 10 o P

i nvention is selecte in a range of 0 cal
equi val ent of an alkel rattbalMoyMal kafiz ®estdgeaiclecsbsr afe 2gieat @iypt . 30

The amount of the.term nal hydroxyl group in the above polycarbonate is 5
e £

to 100 equi vaPeMEdInt, average, meolss SHH M%) I pherertany 5 to
60 equi val enparaR@ib:Cbal baPhtehgbtie tnd Pocl: 28RN E AASAL AL L ON
d ydr oxy

of the polymer. It is judged that en the term nal group i s

cont ai ne¥l | nofhe BedymexrangWhendhbei ¥a /Mot Weeouitisd des thkaadorfe tdamgwml d and
t he surface | ded. arti.cle is ontrolled . to a level. for inproving

nol d releasaggFﬁggg gﬁﬁFﬁE%&ﬁnhPﬁharEﬁ%?ﬁcfépgé83b+?i¥?a$§{¥ﬁﬁéﬁ D% "t he
amount 5 of thengesninaklhydaeyybrotRdpldrer catesy WWer tdisAmumd st the
term nal hydroxyl group is smaller than 5 equivalents, further inprovenent

of transcri pPPSACPS Farerdingmedta maderfram ApRoNyRtie aglverthanadtuced
e e R R e
a nol dedL3rt prbperwiiesh angd rotanscefigriiet far 4 haebyjecie fir tdiet pEeBent
|nvent|0n.. recording media.

The molecular weight distribution (Mz/Mw) can be
adjusted by the addition of a terminal capping agent or
polymerization reaction conditions. For example, in the

20 case of melt polymerization, the charge molar ratio of an
aromatic dihydroxy compound to a carbonic acid diester as
raw materials is changed or the polymerization conditions
(temperature/vacuum degree/residence time) are changed to
alter the molecular weight distribution (Mz/Mw). The z

25 average molecular weight can be obtained from a molecular
welght distribution measured by gel permeation
chromatography.

Further, the aromatic polycarbonate has a melt
viscosity stability of 0.5 % or less. The term "melt

30 viscosity stability” is a change rate per minute calculated
from an absolute value of change in melt viscosity measured
in a stream of nitrogen at a shear rate of 1 rad/sec and 300°C

for 30 minutes.

This melt viscosity stability can be obtained by adding



The pol ycarbonate conposition to be injection nolded in the present
I nvention may be produced by any polynerization 15 nethod. A nelt
pol yneri zati on nethod and a sol i d-phase polynerization nmethod are preferred
fromthe viewioints of process, cost including raw nmaterials and no need
to use a polynerization solvent such as a hal ogen-contai ning solvent and

a toxic COWD%U%RU%&%&W%%‘@Dm?eEaE@%iﬁofw’j&:&lrﬁéﬁﬂ 29%8{;“1' ng
conpound. The nelt polyneriZation nethod 1s nore ~ preferred. e melt
pol yneri zat i ®®Lymeriddtsiasarried out by stirring an aromatic di hydroxy

conpound and a car [ I.d diester under., heating in an inert gas
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the formed alec@italvarinypast orTAE]L beaghe AR tiQARS SF whe yWi-rhesifiels
according_ to the boiling point of the product is general%ﬁ%o to 35% Cin

order to ?emsPdEalysty) Ifox trempodughien of aheolyearbomatsor the

production of a pokyc o] el t] et hod, .the_ inside. pressure

of the reaction sylsr%se%]&BiEﬁ%%%taﬁﬁyé%gsdl[@eéﬁ%%%e&"ldﬁ Wﬁﬂggﬁh?‘?(ge‘?he

t enperat ure whsilgr agudloantmirsat &9 aB88ateiddQrddudhesaisl vesbaderoér t he
er, in the ycar bonat e production of the present

reaction. However, oly C

i nventi on, t\I%E‘er%‘éﬁ’?%ﬁb?’%gﬁ?é‘fSeP%Hﬁtéé?iiiW ¥o-mghteBy off Ghei frrmer

i nsi de pressiageof itthe rpe%héﬁni%} | i usual
while the terrger at thre ai%%/%geregaéit%dﬁ%r{d;ikse to 1 ﬁf%g@g%*ypéhi%%éﬁe%%y

st age ofl0t hayhigdctisorthendemeitiing: W dwactinm tremct@mnger dhasktisudér 5 SO
as to control, the.content of. the_above specific conponent_ out of
conponent s adi¥efSd 8" t%e_wg'ﬁlﬁre _%&ﬂ%ﬁq’ﬁbo%ﬁ?aﬁtaﬁe@k@fmd at the
time of contipdugueritAGldroAs"BedlBEiked @hehagh the! 8R88uadherioFi H5e

pressure of the systemis further reduced in the latter stage of the
reaction to FERETPF it easy to distill out the forned al cohol or phenol.

The inside pressu o] em;i ter..stage of the reaction is
generally | nmHg o?ﬁyegggt}ﬁxg‘é%}te?lg?otgﬁgﬂa%&r?%ﬁ%zﬁ)}"@ryo%? C 'und used
to produte Skdipoliycachdnsdmpainddeupbeasdrgayed isulFonie] 46ed ddits,

2, 2- bi s(4- hydroxyphenyl) propane (to be referred to as "bi sphenol Aff

her ei nafter) Prgr%‘("f- I%’d‘rfp(?,{’ﬂﬁeﬁrﬁ?'ld) IR, ougAiR FEssihanhydreideme,
and organic sulfonic acid betains are preferred because they
have a large effect of improving the physical properties such
as color, heat resistance and boiling water resistance of

20 the obtained polymer. Out of these, phosphonium salts of
sulfonic acid and/or ammonium salts of sulfonic acid are more
preferred. Out of these, tetrabutylphosphonium
dodecylbenzenesulfonate (to be abbreviated as DBSP) and
tetrabutylammonium paratoluenesulfonate are particularly

25 preferred.

The amount of the melt viscosity stabilizer in the
present invention is selected within a range of 0.05 to 20
times the chemical equivalent of an alkali metal or alkali
earth metal used as a catalyst.

30 The amount of the terminal hydroxyl group in the above
polycarbonate is 5 to 100 equivalents, preferably 5 to 80
equivalents, more preferably 5 to 60 equivalents,
particularly preferably 5 to 50 equivalents based on 1 ton

of the polymer. It is judged that when the terminal hydroxyl



- bi . s(4- hydroxyphenyl ) et hane, 1, 1-bi s(4-hydroxyphenyl)propane, 20

bi s(2- hydr oxyphenyl ) pr opane,

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

bi s(4- hydr oxy- 3, 5-di br onophenyl ) pr opapne,

, 2- bi s(4- hydr oxy- 3- net hyl phenyl ) propane,” 2, 2-bi s(4- hydroxyphenyl ) pent ane,
25 3, 3- bi s(4ghwdpox¥Pbenyhipeat ehehe %b%v@'%ﬁﬁg@yda&ﬁ¥QESHY$éE%ﬁéﬂhﬁﬁ@”e7
bi s(4- hydr oxyphenyl ) sul fi de, bi s(4-hyaroxyphenyl)sulfone and at are
obt ai ned by §95§ﬁpﬁupﬁnGhénmaldnﬁﬂﬁcthﬁn@urﬁeﬂeoﬂf @ym@hdaqumt;plmmnmr

aryl group. e used e Qr. conbin . more. Qut
of these, bi sgﬁengﬁiﬁa £ %ar %lv%u éfﬁ y p e Sl Wc?% ‘?\f%%% - poi nt
of view Exadphesghfhidleer atdiohire lacisdbdilativel sidwtatieediasphB8Ydmount

car bonat e dlnaphth¥& car bgnat e, bis(di phenyl)carbonate, dinethyl

carbonat e dPE&t ke c&FPaRatle bYGF oFduGHO P dRsRAases.] Wian tdfe taramnt

di phenyl carg@n@ﬁ@tl At C nt of
view. In the presen?ﬁventﬁgéfawpgﬂrﬁ Fgg?rp%%f%%a%sﬁ%%yﬁ%le&ﬁ{seﬁ to
accel erat e t fierpbeynampratieoentatof. fﬁanéhqmpnmun|i5uraﬁecamwewﬂtﬂés

preferably an al kal i tal onpound .or an alkall_ earth netal ound The
conpound i s, CeFEAD aﬁ%pgoxg&h PH8 dE 1ﬁ§ﬂpﬁgﬁﬁﬁbﬂibdﬁbdﬁﬁﬁnﬂb q%

acetate, niteghevalehtist 8r adkElt 8, af¥8HBELatibhOSYSRALE ¢
bor ohydri de, %enzoate phosphate acidic 10aphosphate gls%ﬁ%%q1 oF p%enol

salt of kh afEam aneexidationreddslon ar tharstme OEI hotdingi Ve foerpl es of
t he conpound_j ngl dj droxid ota S|u xide, lit |um

hydr oxi de, cgé %n#gﬁdggoéﬁ %?Egﬂbl fﬁﬁpﬁ ? 5%% {ﬁﬁ

sodi um 15 b|oarhhaapeespﬁtai@mwmﬂwamarbonate I|th|un1b|carbonate sodium
carbonat e, potassium carbonate, |ithium carbonate, cesium carbonate,

sodi um acet at e, po?%%s?%%?%%%?%?@tel??%P%ﬁ%téEEtE?ébes%ﬂﬂQHﬁ¥ﬂﬂrmﬂkﬁed
potassi um ni § halg, prEbEALYR t gh@P
potassiumnitrite, P rubi di ur‘nré]#{nﬁ t:ﬁla?eﬂé# %%hrﬁ %ﬁ?éﬁﬁ odi ul%%s{ i te
pota55|ddisum9thbé AlmelUnpemYﬁermeatiodlm&mhpanahd apGaddi-phiaseanat e,

l[ithium cyanate, sodi t hi ocyanat e, ssium thi ocyanate, lithium
y po&.yiner?.za%?on me%¥1 are erred from 1¥he viewpoints of

1,1
2,2
2, 2-
2,2
2, 2-

process, cost including raw materials and no need to use a
polymerization solvent such as a halogen-containing solvent
and a toxic compound such as phosgene as a carbonic acid ester

20 forming compound. The melt polymerization method is more
preferred.

The melt polymerization method is carried out by
stirring an aromatic dihydroxy compound and a carbonic acid
diester under heating in an inert gas atmosphere under normal

25 pressure or reduced pressure and distilling out the formed
alcohol or phenol. The reaction temperature which differs
according to the boiling point of the product is generally
120 to 350°C in order to remove the alcohol or phenol formed
by the reaction. For the production of a polycarbonate by

30 themeltingmethod, the inside pressure of the reaction system
is gradually reduced to 10 to 100 mmHg while the temperature
is gradually raised to 180 to 220°C in the early stage of
the reaction. However, in the polycarbonate production of

the present invention, the reaction is preferably carried



t hi -ocyanate, cesiumthiocyanate, sodium stearate, potassium stearate,
lithium stearate, cesium stearate, sodium 25 borohydri de, potassium

Bor ohydri de, Iithium borohydride, sodium phenyl borate, sodi um benzoate,
pot assi um benzoate, |ithium benzoate, djsodi um hydrogenphosphat e,

di potassi um hydrogenphosphate, dilithium hydrogenphosphate, disodi um

salts, dipotafgi b adfhstingitnd NiddRas Fdessudid &F ‘E%SQ#Eﬁem?’Qo”P(?q_s@di um
sal ts, nonopotassiumsalts, nonoceslumsalts, sodium potassiumsalts and
sodi um | i t hi bRPsEmilg siighipNehdighex dhanssdvgh sdlitle fhet dsgipensaines and

lithiumsalts_o . f .th . LLesi.um.caq nds. _and rubi diu
conpounds argspIE":{a:Flgir:lrggl'?llrY Jfgi%?ﬁetgl E?I%i tr?et%zgllb ggﬁ% g el dhi38 Tt ai ns
at | east onethel eesetidnand halgiryRERORSRSkide 0imd LEoRHYM BIAPAUMLL1 and a

rubi di um conpound, and cesium and/ or rubidiumnetal atons contained in the
al kal i et al SEFHHMFREESInFRE FOoBEPR bIAE AbRyabove 1SRectBic Komannent

preferably 90ut0ed Wdidlondd ity W Bhb bOPALKln B Alod Ak I

anount of the polynerization ca I's pre cHent cal
equi val ent s, ofiotkepnelérabl thd. Oilvé mf Tqntichwnsaln fept Vo edisding to

particularly _preferably 0.07 to 10 2 p-chem cal equival ents based on 1 nol
of the aronafi Epeﬁ?'%§5‘8r 5?9980np'BEﬁd?ngﬁéeaPEQFFuﬁgt SF thfpSTSEFeEnd St he

alkal| earthefiptabr £05ROUANAMDIRIYADIN AR EnEORDLORA O Yinddd
ni t rogen- cont ai ni ng basi ¢ conmpound and/or a I5 phosphorus-contal ning basic

conpound9 A pbl gaarbdpaddstihdvi nytetdel Iformeshladrccdrd tdeplanct abiThiet y can

be obtained  at.a _high_polynerization rate.b Si thi s conbi nati.qn.

|l lustrati vel{g%'(%ﬁﬁl Egeggu{.éeoﬁi t%?lgggﬁ-sggm é'in%i% B'%tltcer ORSEURE i1 TR8 ude
anmmoni um hydteatcdesnhagi ggnaraalilyll, mamy or2Gewds.aral kyl group such as

t et ramet hyl anmoni um hydr oxi de (Me4NOH), tetraet hyl ammoni um hydr oxi de

(Et4NOH), ~ t et r abu¥ ¥ aRhesi o 1(%19@r 8xPlatigudNariroxye FRPPOUNSe UREdakeoNi um
phsi o armoni TaeSaP s BE RavY an aRal By e ey 10 er A Rt i s
t et r anetliyy| admBabia( debidroxypbengdt) mropameni (o Meenmdeadeed to as
tetrabutylannggggﬁhﬁgibxnahgkeg%g %LEBkn%gg%g%gygggﬁgpehnyl)methane,
bis(4-hydroxyphenyl)methane,
1,1-bis(4-hydroxyphenyl)ethane,
1,1-bis(4-hydroxyphenyl)propane,

20 2,2-bis(2-hydroxyphenyl)propane,
2,2-bis(4-hydroxy-3,5-dimethylphenyl)propane,
2,2-bis(4~hydroxy-3,5-dibromophenyl)propane,
2,2-bis(4-hydroxy-3-methylphenyl)propane,
2,2-bis{4-hydroxyphenyl)}pentane,

25 3,3-bis(4-hydroxyphenyl)pentane,
1,1-bis(4-hydroxyphenyl)cyclohexane,
bis{4-hydroxyphenyl)}sulfide, bis(4-hydroxyphenyl)sulfone
and what are obtained by substituting an aromatic ring thereof
by an alkyl group or aryl group. They may be used alone or

30 in combination of two or more. Out of these, bisphenol A is
particularly preferred from an economical point of view.

Examples of the carbonic acid diester include diphenyl
carbonate, dinaphthyl carbonate, bis(diphenyl)carbonate,

dimethyl carbonate, diethyl carbonate and dibutyl carbonate.



benzoat e and hexadecyl tri net hyl ammoni um et hoxi de; tertiary am nes such as
triethylamne, tributylam ne, 30 dinethyl benzyl am ne and hexadecyl

di mret hyl am ne; and basic salts such as tetranethyl amoni um bor ohydri de
(Me4NBH4),  tetrabutyl ammoni um borohydri¢e (Bu4NBH4), tetrabutylanmoni um
tetraphenyl borate (Bu4NBPh4) and tetranethyl anmoni umtetraphenyl borate

Ne4NBPh4) . I ti ! el |
( ). ddt blel ¥abEAY | 4EpRXAYD! @8r0bnkbe PEO&*’PQ{%}@E%%?%?%' ;

conpound i ncl ude phosphoni um hydr oxi des having an ar | aryl
group such a&Trome@ngemompniiasshpaiintmothydiexi de (Me4POH), 5

t et raet hyl phosphoni i (Et 4P tetyabut yl phosphoni ym hydr oxi de
(BUWPOH), tet raphgﬁyﬁﬂ%g%%?gﬁil&rﬁ%@%&1 8&?@%‘&6&”3““ ystmay
benzyl tri met byl pesiphenidtbeledard dtd PuilRide) A0 n akdkce. The

hexadecyl tri met hyl phosphoni um hydroxi de; and basic salts 10 such as

t et r anet by pROSTREHLEA O 0GRS 10 Y Nem Esreferabhy ram il phbapebal um

bor ohydri de e Y, Eﬁ_h,% U he% t e (-BU4PBPh4)
and tet ramatekgly E’ﬁﬁ) %rﬁnu%iggﬂ'é%p enyﬁlg%%}a%ﬁlﬁ{)éﬁ@BPh N Q% Oggglvjés'

ni t r ogen- confarnergmpasi, cacoydoonildandipirodarpbnspinposnd £ aFd e age pasi c

conpound arel/is _preferahly used_ .in.an amunt of 10 to 1,000 p-chemn cal
equi val ents Pffetétfe nd'fl%ryﬁgﬁc ntridgen Sidm - 1R¥aRa ho MR eiaRa b based

on | nol of maty | gy ' f sy c
SERArdanbor iRy KUY, JRGAI dgdmee

preferably 20 to 500 p-chemcal equival ents,

to 500 RQ&hephosbhadei.vilisphensdsot @hanvl swiet of amdakkalin mdapresent
I nvention, t t -\vi sScosit tability of a nolten polyner nust be
adjusted to g%S ELJ'J'I eeé—“sr%g-‘s%leg: cri bed above to inprove stability under

various 25 conditipnsustrabévpobyamplakt 6f £RéYE®HHE@ A Olhd Tudd desqiign
obtain a pol ¥lcar bonate conposition having excellent stability which is

al nost _free PYORPFLLEduPOSH SIMvdnadde meligiluh duderssids atgemi ek t er
LSELL o0, TORIE TS | B0 no R S LAl S UL
rat e perlim nbtieachbnaltat.egotamniam disEnBenaisd uel ofhohangicatron®eté ,
viscosity neg%g&%% Egr o%%&%%WB%%éygfu%ygéfgoéaégvﬁyithium carbonate,
cesium carbonate, sodium acetate, potassiumacetate, lithium
acetate, sodiumnitrate, potassiumnitrate, rubidium nitrate,
lithium nitrate, sodiumnitrite, potassiumnitrite, rubidium
20 nitrite, lithiumnitrite, sodium sulfite, potassium sulfite,
lithium sulfite, sodium cyanate, potassium cyanate, lithium
cyanate, sodium thiocyanate, potassium thiocyanate, lithium
thiocyanate, cesium thiocyanate, sodium stearate, potassium
stearate, lithium stearate, cesium stearate, sodium
25 Dborohydride, potassium borohydride, lithium borohydride,
sodium phenylborate, sodium benzoate, potassium benzoate,
lithium benzoate, disodium hydrogenphosphate, dipotassium
hydrogenphosphate, dilithium hydrogenphosphate, disodium
salts, dipotassium salts, dilithium salts, dicesium salts,
30 monosodium salts, monopotassium salts, monocesium salts,
sodium potassium salts and sodium 1ithium salts of bisphenol
A and sodium salts, potassium salts and lithium salts of
phenol. Out of these, cesium compounds and rubidium

compounds are preferred.



rate of | rad/sec and 300"C for 30 mnutes. The nelt viscosity stabilizer

In the present invention 14 has the function of deactivating part or all

6f the activity of a polynerization catalyst used for the production of a
pol ycarbonate. The nelt viscosity stabiljzer may be added while the 5

pol ycarbonate as a reaction product is nolten or after the polycarbonate

I's pelletized and tReli&l metalN8ohBbIRA pLréfEratb iy Hohtha raddech a0d:
kneaded whil e the pol ycarbonate which is the reaction product in a reactor

or an extrudépe felagrednfpemfiie gndup sonpdaticiod abces e mmxwurl@

I t d f t.h t
Egoanne:r{elzﬁ l/?@cl)gl t%lbé't%%b el ZE'E)O%%%bem:ase Srluugﬁlrﬁ‘ncif %#f‘%ﬁﬂg% such

as organic saltbmemcon&audeﬁalnks ‘theD a1 &t&ﬁﬂll@omﬁl@%&f@un@rﬂ@ﬂ c
sul foni ¢ anhydri des_ 15 and orqunl c sulf onic acid betalns are preferred

because they rﬁ§9§a§1WanQ°éf dO0 Gt Mz RTRF TRy ket HQperaf es
such as col @ge lgg@talr% | gnc:t%ea%q_ |I|n{%g:é/lat om&si stance of the

obt ai ned pol yrer. ese a su oni c aC| conpound represented by
20 the foll owing fﬁhﬂﬁandﬁ@fltshqopelpmeemzaMbn EORA st LY )podmsedn A i S

a nonoval ent hﬁg ical;rsbon roup aV| n to 30 carbon atons which may be
substit ut ed, %a ? PsPafig i ﬁlﬁ?t%hmrﬂqﬁﬁ%"ﬁh% 07 to

nonoval ent hsdﬁoeaéb.%aqr @aﬁlv%iehﬁ\é nqaaﬂrttl%uh%lcﬁ %%eﬁ@ Conpdgﬁnrﬁd&u ni ng

this, the activity of an al'kali netal or alkall ear used
as an esklr éxéhﬁk‘/lg@l@a{laleﬁsltlvad&mt@ basdhd exth oF miglacef Vidtee darornet by

making it po LN pol ycar bonat e havi ng excellent quality such
as 30 col oraihg'gso?{&m s?‘%%ced:nd hydrol yti c resi stance. The sulfonic acid
compound i s nore pTEéeaBJbéyianeﬁalifc@ﬁpﬁuﬁ@lﬂn@hﬂS@fEIRa{m ssHAtH eesent ed

by the foll O\ém'mr[\lgouggr rarll]J:Iea because it has a large effect: 15 A3 4
pre erably used in combination with a
nitrogen-containing basic compound and/or a

15 phosphorus-containing basic compound. A polycarbonate
having excellent color and thermal stability can be obtained
at a high polymerization rate by using this combination.

Ililustrative examples of the nitrogen-containing basic
compound include ammonium hydroxides having an alkyl, aryl

20 or aralkyl group such as tetramethylammonium hydroxide
(Me,NOH), tetraethylammonium hydroxide (Et,NOH),
tetrabutylammonium hydroxide (Bu4NOH),
benzyltrimethylammonium hydroxide (PhCH,(Me);NOH)} and
hexadecyltrimethylammonium hydroxide; basic ammonium salts

25 having an alkyl, aryl or alkylaryl group such as
tetramethylammonium acetate, tetraethylammonium phenoxide,
tetrabutylammonium carbonate, benzyltrimethylammonium
benzoate and hexadecyltrimethylammonium ethoxide; tertiary
amines such as triethylamine, tributylamine,

30 dimethylbenzylamine and hexadecyl dimethylamine; and basic
salts such as tetramethylammonium borohydride (Mey4NBH,),
tetrabutylammonium borohydride (BusNBH,),
tetrabutylammonium tetraphenyl borate (BusNBPh,) and
tetramethylammonium tetraphenyl borate {(Me ;NBPh,).



SB\VAS (IV) -1. A6 wherein A2, A3, A4, A5 and A6 are each

I ndependently a 5 nonoval ent hydrocarbon group having 1 to 20 carbon atons.
A2 in the above formula (1V) -1 is selected fromhydrogen atom nethyl
group, hexyl group and dodecyl group, ang3A3 to A6 are each independently
sel ected from nethyl group, butyl group and octyl group. 10 The sul fonic

aci d conpound funciioastastavdeaghinpded off Yhel %ds?ﬂcfb{ﬁ!-c%&t%[i ange
catal yst contained in the polymer. Known catal yst deactivators di scl osed

by JP-A 8- 59975 cacomposidefigdiideenhagphpnion hifdxdrebdes dnavingnansal t s
of sulfonic hd.qan o] [ ts of sulfgnic acid 15 are preferred.
%ﬁks%f gﬁﬁg B AT I%jgﬁéﬁﬁﬂﬁﬁéhLﬁﬁsalts of

More specifica ni-um salts

dodecyl benzemnesuiaenhy latiodphanim Hpdrsatide aMe popgphoni um sal ts of
par at ol uenesul foni ¢c_acid, and anmonium salts and phosphoni um sal ts of

benzenesu? f ohPETAELRY LRhe sphomdidme RYanpxiste ofE#4FE80 .cat al yst deacti vators,
sul foni c aci ; ., particularly
SoSE AR TEb oS P A Bfun LiBY e bo;

t et rabut yl phosphoni um cy abut yl ammoni um
par at ol uenes tietorghe nglphosphorsium (ryefmraide (Bw®GH) .t he present

i nvention. 25 The_catal yst _deactivator i.s used to greatly reduce the

activity of §e8§?&%§§ﬁéé %ﬁ;?qH?QQﬁﬂﬂjqx959ﬁkﬂ®céﬁﬂgﬁé )sP@E) nagfAone or

as a nixed sgbgthiielyafrinedhy MMHRphoH A B o2 ad !‘e?:?&‘tﬁ%é’fé %ﬂ%i vat or
po n

to be added to the polycarbonate resin obtained by nelt ycondensat i on
30 is 0.1t os9ghn@Iss teprametimbphpsphan it rxmohyrider @feyP@y ,0.8 to 5

nol s based o Q\.e I n. pholycondensat| catal yst sel ected
from an aIkaEF{ﬁé §F9@8#%% % n&ﬁﬁ'aﬁriﬁﬁé%ﬁiéaééﬁ#ﬁﬁgéfal conmpound. In

ot her wor ds, tetraduttg@@hoishphamh i Wt rfphieny 1l bdrd e 1 Bu bBra,panhaby

wei ght based on 16 100 parts by wei ght of the pol ycarbonate resin. The

pol ycar bonat EeL5APSSPELBROSPhORE Usy d&SHanhansr iRAFaten(M¥eF8PMm)est er of an

| Shat1 £ oy PHELEBORE iy tias USRS AR o
0. 005 td 3. 2ppasphopyusweiogitailndsgrbasitongarursd layeydisghte bérabiy alxmse
in an amount of 10 to 1,000 p-chemical equivalents in terms
of basic nitrogen atom or basic phosphorus atom based on 1
mol of the aromatic dihydroxy compound. The amount is more
preferably 20 to 500 p-chemical equivalents, particularly
20 preferably 50 to 500 p-chemical equivalents based on the same
standard.

In the present invention, the melt viscosity stability
of a molten polymer must be adjusted to 0.5 % or less as
described above to improve stability under wvarious

25 conditions of the polymer after polymerization in order to
obtain a polycarbonate composition having excellent
stability which is almost free from a reduction in molecular
welght and discoloration after injection molding. To this
end, a melt viscosity stabilizer is preferably used after

30 polymerization. The melt viscosity stability is a change
rate per minute calculated from an absolute value of change
in melt viscosity measured in a stream of nitrogen at a shear
rate of 1 rad/sec and 300°C for 30 minutes.

The melt viscosity stabilizer in the present invention



pol ycar bonate. The anpbunt of the ester of an aliphatic nonocarboxylic acid
having 10 to 25 carbon atons and an aliphatic polyhydric al cohol having 2
t'o 10 carbon atons is 10 preferably 0.005 to 0. 1 part by weight, nore
preferably 0.0075 to 0.07 part by weight, particularly preferably 0.01 to
"0.05 part by weight based on 100 parts by weight of the polycarbonate to
obtain nore ﬁ&@ethenfuﬁ@tﬂo:&%ﬁ@é&@tliw%x-in@gaﬂth@rw&tf eﬁet&?tfﬁi@ﬁ

noi ety of the above 15 material is smaller than 0.005 part by wel ght,

desi red nol dofr @ Pedameriag tiomsa tedivd thatseth E wihethe eredmeiton sof aa ger
than 0.2 par ' +Lhe surface properties of a nolded article
deteriorate gpliglﬁg@r?%{ﬁa terr't)l d is contam nated di sadvantageously. 20 The

al i phati c nonocar bwkgl nelaciriisbaxitg $0abRl22erChaPobe 24Qd&8d I while BHEsent
i nvention includes an aliphatic |inear or branched carboxylic acid or a
sat ur at ec® or POIYEHRORAEE 88 BokPRLELRR BTodyedi Lpcmekhapl @5 af tefethe

all phat! ¢ "DReIYRNGNLE RG] dd\aldids dd EAE LETRANLA & Th 3HL Uil as
lauric acid, "nyfistic acid, palmtic acid, stearic acld an eheni ¢ aci d,
and br anchedcalsiephdtti magc ibeks adsieth aasi ikswoebah iti i the | milyd aieisewmot €
acid, isonyristi .acid, isopalmtic acid, jisostearic acid, isoarachic acid
and i sohexa&’g‘&g oi'® z}g’ied.r%ﬁgéﬁi’r é’tré’?% bk y# iTeHTHUs TUEP BXTBEHY ei C
acid, linol ekg agiiter itokeRINe At pdLdhakiddh €l COSal Sld@enpigraci d and
4,7,10, 13, 16, 19- docosahexaenoi ¢ aC|&)nay al so be used. Exanples of the

al i phat i ¥0 poPpRymeird zatdomoishaelhgtdzed tbrougbohhat ewtruder hEranm esient

I nvention i ngl gg%o%t hyl ene 17 glycol, propylene glycol, 1,3-propylene
glycol, 1,4- Batanedi ol , glycerol, trinethylol propane, pentaerythritol,

di pentaerythritol, Ahydxhotvanmdiel visseshitlyolstabdnkidean mdid veacedwd ose. 5
The ester of the aliphatic nonocarboxylic acid and the aliphatic

pol yhydric aPUdhonicsacid cumRands sychedffranigeulésmicopeidisakes above
al i phatic nMBREARRX\WHIFonAM i ¢ st@ird At Oéumfn Widhf PO 1 C
pol yhydric al cohols. Specific exanples of the ester 1nclude et ene gl ycol
10 nonol¥opakndt arganicadldmigt pedld detabnsame predepiredebeghysel they

diol eate, pr Rg\/rleegiaqjﬁé(:g%fgggocl g.m %B%tj.%tgethe physical properties such

as color, heat resistance and boiling water resistance of
the obtained polymer.

Out of these, a sulfonic acid compound represented by

20 the following formula (IV) is preferred:

A'-80,x%? (IV)
wherein A' is a monovalent hydrocarbon group having 1 to 30
carbon atoms which may be substituted, and X' is an ammonium
cation, phosphonium cation or monovalent hydrocarbon group

25 having 1 to 10 carbon atoms.

By containing this, the activity of an alkali metal or
alkali earthmetal compound used as an ester exchange catalyst
can be reduced or deactivated, thereby making it possible
to obtain a polycarbonate having excellent quality such as

30 color, heat resistance and hydrolytic resistance.

The sulfonic acid compound is more preferably a

sulfonic acid phosphonium salt represented by the following

formula (IV)-1 because it has a large effect:



1, 4- but anedi ol dilsopalmtate, 1,4-butenediol di-i.sostearate,

1, 4- but enedi ol nonostearate, 1,4-butenedi-ol distearate, glycerol

fonol aurate, glycerol nononyristate, 15 glycerol nobnostearate, glycerol
nonobehenate, glycerol nonoisonyristate,gglycerol nonoisostearate,

gl ycerol nonool eate, glycerol nonollnoleate, glycerol dipalmtate,

gl ycerol distearate, glycerol diisopalpnitate, glycerol diisostearate,

gl ycerol dlol eate, glycero Rar at e 4 sopal mtate, glycerol
trimyristate, glycerol @.— \ §,03P@p)gcer ol tK{iBehadnate, glycerol
triisostearate, trinethyl & prppane ostearate, trinethylol propane
nonobehenat e, trimnethyl ol propane nonoi sopal mtate, trinethyl ol propane

nmonool eat e, whietretiy a8l ppdpant 25 dnpalafi s8beceatbhi mﬁﬁbﬁéﬁhﬁhepﬁn%
diisostearate, trinethylolpropane tristearate, trimethylol propane
tril somyr? st #PBOVELERE: Bydaonshate 959U fAwing penftactd t¥arhen atoms.

ronopal m tate. penkagnyllt Lhlve ghEAQPE (Epes REN AR BLkal 4LigLeat o

pentaerythritol 30 tetrastearate, pentaerythr ai sopa
pent aer yt hri adlomdi nbehy2 girstpartadseyl sardup andmandstgar gt eup anthd acchar ose

di i sost ear at Qut of .these, glycerol, trinethyl ol propane and
pent aer yt hri ?‘Sla’é%te@r%h Meﬁeg’f%r"rw Spd-eofgd %irrog‘t Mg EBiat FECRB AL

cont ai ned i ngtBepCamROsidivan ¢foddie present invention is represented by the
following formula (I1): 575 7 I'n the above formula, R, R, R and R8 are
each inb@pendent| Yha gubipnie|aci@cdnmnnddugrahipreonsi stdeacufvatior

hydr ogen ato al.kyl _gra avi 1l to.10 carbaon atons ryl ou aving 6
to 20 car bon%]gforir:lé%an E"<'§'1'lr-a§'1‘F"kyIes Fu s AR Gﬁgﬁ%f%t c%?rg%%”é%%n%r? ¢ RO
R' and R 12 goayfeth kKndemerdadlyst A Siedest @lsdiosed ey d5PLR

consi sting of hydrogen atom and al kyl group havi ng | to 10 carbon atons,
W is a nenb&r5P375cpEEt BdSPr 6FEEREIYPETpUESASi sPRROBItRE%S| cemepbUp

o oy eno oS AR, S LA 002 4ohicRabOR 01 O
havi ng 51%0 a@ecprederatedns, More specifically, ammonium salts and
phosphonium salts of dodecylbenzenesulfonic acid, ammonium
salts and phosphonium salts of paratoluenesulfonic acid, and
ammonium salts and phosphonium salts of benzenesulfonic acid
are preferred.

20 Out of these catalyst deactivators, sulfonic acid
compounds of the above formula (IV)-1, particularly
tetrabutylphosphonium dodecylbenzenesulfonate and
tetrabutylammonium paratoluenesulfonate are the most
preferably used in the present invention.

25 The catalyst deactivator is used to greatly reduce the
activity of a catalyst and may be added to a polycarbonate
resin alone or as a mixed solution of it and water.

The amount of the catalyst deactivator to be added to
the polycarbonate resin obtained by melt polycondensation

30 is 0.5 to 50 mols, preferably 0.5 to 10 mols, more preferably
0.8 to 5mols based on 1 mol of the above main polycondensation
catalyst selected from an alkali metal compound and an
alkaline earth metal compound. In other words, it is used

in an amount of 1 x 10 to 1 x 107? part by weight based on



al kyl ene- aryl ene-al kyl ene group having 8 to 15 carbon atons, 20 oxygen
atom sulfur atom sulfide group and sulf one group, and X1 and X2 are
éach i ndependently an ether bond (-0-), ester bond (-COO or -0OCO) or
carbonate bond (-0OCOO). Exanples of the;groups representing R to R' and
W in the above fornula (11) are obvious fromexanples given for 25 R' to

R 4 and Wi nibbepakexeokok@ilgat( ol the phvafddmdtara@id c compound is
preferably a conpound represented by the following fornmula (11)-1: 30 CO
wherein R 5 to RS the peilygartonakd compoisd tilea ebdhe boesehd infvdntidmor

| e, fql.l ow f lg.. 19 -¢- 11 0 Th
eramml . 2 SBEREYNS SRR £ B L0 LOULIB LR L8163y s 0 T

first aromati ¢ conpound 1s containe

by wei ght, paef epabbyc8rbdh akofhs2@ndaan by iwholitc golyhyaeferatdond 017
to 0.25 part_by weight based on 100 parts by wei ght of the aromatic
pol ycar bohat B2VIRE Edihd<i £R5ROBI2EPMRS pite 88nEMPHRERE dh 405 $ai @aBlBart

det ermi ned byy g 3ARUBES A o8 BPAUGRSHES NG, 15 aaromti c

conmpound seen”in a posit on the pdlymer I ng surface of a netal
mol d when a p20yeeErkob@tem bThedahaunhgofathki elkness odf ad @biphatijcect i on
nol ded using the abg\ée ster an .aliphatic nonocarboxylic acid and an

.of
aliphatic pBPYRTEFPEXY] &8h6’1°l%n(§‘atvﬂ'élgat}(ﬂ/é:q i35 tCE R ORD ARAIRP at 15 a

cylinder tenmperghute fyGrid apbdnbePerAhyre «f 180 LS $CLd on
speed of 200 mT?sec gﬁfc’io?hgl dilng pressure of é’|3 , 43% ?(%gb?iggat%%@;{cén?) .
That is,1G hepapdesabdyet- 065 ot I partiy wbdgbtn amyee poeénsabdythaiC1he

first aromat] oapQuUN 1S _CO ined in the deposit in.an amupt of 0.5 to
3 parts 20 b;SV\gT (gﬂt?argcr ie)?evf%%&%/go.%axf%l%%%g?tpsrad{)ax\'%lg}ﬁlo'ggsg‘a &P5 1
part by wei gparef byheeggher badean doha ogs tRirtN by e fdHsto@ra@t i ¢ conpound

are contained in the deposit in the above ratio, desired mold
rel easabi | i t POLECAEPRPAEE HAICREADP deerare¥esblerbangidmadieamrilitef f ect

on its color and npgbanigal 2RLARE" bieeEnkS eQEd A8Jety of the above

15 material is smaller than 0.005 part by weight, desired mold
releasability is not obtained and when the amount is larger
than 0.2 part by weight, the surface properties of a molded
article deteriorate or the metal mold is contaminated
disadvantageously.

20 The aliphatic monocarboxylic acid having 10 to 25
carbon atoms in the present invention includes an aliphatic
linear or branched carboxylic acid or a saturated or
unsaturated carboxylic acid. Specific examples of the
aliphatic monocarboxylic acid include linear carboxylic

25 acids such as lauric acid, myristic acid, palmitic acid,
stearic acid and behenic acid, and branched aliphatic acids
such as isodecanoic acid, isotridecanoic acid, isomyristic
acid, isopalmitic acid, isostearic acid, isocarachic acid and
isohexacosanoic acid. Unsaturated carboxylic acids such as

30 oleic acid, linoleic acid, linolenic acid,
5,8,11,14-eicosatetraenoic acid and
4,7,10,13,16,19-docosahexaenoic acid may also be used.

Examples of the aliphatic polyhydric alcohol having 2

to 10 carbon atoms in the present invention include ethylene



The conposition of the present invention may further conprise a second
aromati ¢ conpound represented by the following formula (111): 30 wherein
RS to RL, X1 and WL are as defined in the above formula (I11). 20 The
compound of the above fornula (I11) is pgeferably a conpound represented by
the followng fornmula (111)-1: 5 Co O (111) -1 wherein R5 to R8 and WM

are as def | ngdycol Ne-epRrLiYIYRL (11 13-pdhf Min@*@plsy, @ compound

14 |
represented by the follow ng fornul a.” OH The second aronatitc conpound is
cont ai ned i nlad-attamedind ofghvognalabl yrignethy o Xpdopane, by wei ght, nore

0. 09 part byPherghtisaedtln rowentAd Rl bR En L 0 1O

pol ycar bonat eorbiecahoseredtan ehakaldimid€. monocar boxylic acid and 20
an aliphatic polyhydric al cohol and the above second aromatic conpound are
used to ehsure thatPeHS % GfdtEeoikipkatbapmnnranoxphtaiacdd padt ke above

deposit in ag;3a ; o% [ t 0 ﬂﬂgt i : re
preferably 2.6 ?gggtlg gr ??g%b@@mélgfﬁqt}%blage%’ on %a%]\tl)é;’ wel g?‘l%@%]f ?%e
ester. 25 Fuethkeasthere bifetheabulve adnathat icompaved rbepyedenseddshband he
above formul a I's _contained in an anount ofggﬁggerably 0.5 to 50

parts by meiaﬁg#g%%FeOBPePgrgﬁ?yquyetq}%PQ?Eﬁﬁt Y ghiatpeketeul arly
pref erabl y 0°5 {0 &1 paetexdip Ve O REEFkeR shol¥fds BlyebDI Rldie

first aromatic 30 conpound represented by the above fornu
desi r ed 1thol Bopelisapaidniitayei,s edinydiensd glvstdiodbi sifeamte ol 1oy Léme

contents of fiLrst .arqmatic compound .and optionally the second aromatic
conpound to %Egco aiong &g Hﬁﬂﬁiﬂ%ﬁﬁug%ﬁF%&nWﬂF?ﬁﬁP@%EﬁFtate-

abové Ta
1,4-butanediol diisopalmitate, 1,4-butenediol

diisostearate, 1,4-butenediol monostearate, 1,4-butenediol
distearate, glycerol monolaurate, glycerol monomyristate,

15 glycerol monostearate, glycerol monobehenate, glycerol

' monoisomyristate, glycerol monoisostearate, glycerol
monooleate, glycerol monolinoleate, glycerol dipalmitate,
glycerol distearate, glycerol diisopalmitate, glycerocl
diisostearate, glycerol dioleate, glycerol stearate

20 isopalmitate, glycerol trimyristate, glycerol tristearate,
glycercl tribehenate, glycerol triisostearate,
trimethylolpropane monostearate, trimethylolpropane
monobehenate, trimethylolpropane monoisopalmitate,
trimethylolpropane monooleate, trimethylolpropane

25 dipalmitate, trimethylolpropane diisostearate,
trimethylolpropane tristearate, trimethylolpropane
- triisomyristate, trimethylolpropane trioleate,
pentaerythritol monopalmitate, pentaerythritol
diisopalmitate, pentaerythritol trioleate, pentaerythritol

30 tetrastearate, pentaerythritol tetraisopalmitate,
pentaerythritol dioleate distearate, sorbitan monostearate
and saccharose diisostearate.

Out of these, glycerol, trimethylolpropane and

pentaerythritol esters are preferred.



9

conpounds are synthesized and controlled sinultaneously with a

pol yneri zation reaction by maintaining tenperature and the degree of
vacuum at appropriate |levels under conditions for the fornmer stage of a
nelt polymerization reaction and/or 5 copditions for the latter stage of
the nelt polynerization reaction for the production of a polycarbonate,
one in which the epapeyrds ayRhAeIcZ YmRRAIPIRINt AfedlHedyi th a nol ten
pol ycarbonate in the final stage of polynerization, and one 1n which the
conpounds ar €°miPRed tileen ofh&hgobyeaebbnanventiod iel rdpfesdntad de-tét en
after the engd of i.zation....The nethod in which the conpounds are
synt hesi zed gﬁglogghéfgh#§§%ﬁﬁh%&?h.nelt pol yneri zation reaction is
preferred. Methods_of controlldng the wehbght ratio_t,0 the above 15 range
i nclude one in whigh the nolat ratio of -Racid diester to an

aromatic i hydro und i har g for a.ffgynerization
reaction i s increg (Tor ‘ to carry out
pol ymeri zati on; pOltyseri zati Qg charge Mg rati o=gentrol nmethod) in 20

consideration of the charactéristic features of a “polynerization reactor
and/or one in which O4 term nal groups are capped by a,alicyl ate-based
compound at the endPof"§ aBBV?nEg' Pon R ealt 1 of Fﬁ%hégoﬁﬁénéécﬂith a

met hod di Scﬁﬁaﬁge}ﬂ)ﬁle&ﬁaﬁggggggp gélé@@e&wcﬁﬁ‘tﬁleogrb!&%s@ ﬁQﬂBQEH SoEN the
d by Whi Ch-an

pol ymer can be neasure nown net hods such as one | rganic
| ow nol ekl ahydgioglen abapountkekigmmirdaying potynk) caspoecapomat i anylret hod

is measured by high-speed_|iqui chromat pogr aphy.to _determ ne the anount of
t he conpoundggﬁgp gﬁvgﬁg ?nkahkghcﬁﬁ£8?g%ﬁ8%sS%¥9eﬂ¥aﬁ5¥iH%E$H% THDility
for an organi7ctd Qo dakBen Ao Bh) REOROGUAHGRIZ 4 sabHbidddpendddt

pol ycarbonate is used to carry out Soxhlet extraction to determne the
anount of anaogﬁaﬁPcS?’%?\P%@é%Eﬂ’f&rt%iWP comsdgid ngy ofi BYdrogen atemt he

sol vent. . Theahl fRkyTobB8fy2Rab3ndDf Cebl £ Qliiith Thou O polapgrponate

conposition of t ent™ 1 nvention may fur nprise a phosphorous
acid estly sedected phomptive i graup dcesticytiany @f apkyderak gooppredyindg 5 an
amount of 1 >f g-é éa(t)r‘t?én 1a oanqst, blk“}f]iigdhéneb%sr%qlporllla%r%% %r%g 10 carbon
atoms, cycloakylene group having 5 to 10 carbon atoms,
cycloalkylidene group having 5 to 10 carbon atoms,
alkylene-arylene-alkylene group having 8 to 15 carbon atoms,
20 oxygen atom, sulfur atom, sulfoxide group and sulfone group,
and X! and X? are each independently an ether bond (-0-), ester
bond (-C0OO- or -0CO-) or carbonate bond (-0C00-).
Examples of the groups representing R® to R'? and W' in
the above formula (II) are obvious from examples given for
25 R! to R* and W in the above formula (I).
The above first aromatic compound is preferably a

compound represented by the following formula (II)-1:

R® R’
co wh 0co II)-1
30 <> [ <:> <:> g‘@ o
O RS RS

wherein R®> to R?® and W* are as defined in the above formula
(11),

for example, a compound represented by the following formula.




by wei ght of the aromatic pol ycarbonate. Exanples of the phosphorous acid
ester include trial kyl phosphites such as trinethyl phosphite, triethyl
phosphlte, tributyl phosphite, trioctyl phosphite, 10

tris(2-ethyl hexyl)phosphite, trinonyl phﬁgphite, tridecyl phosphite,
trioctadecyl phosphi-te and tristearyl osph: Lte, tricycloal kyl
phosphites. such as trlcyclohex I phosphlte

tri phenyl pho 7 trlcreS/ $
tris(2,4- di-t-a R oy osphite and trls
(hydr oxyphenyl )¥p osphl Ne—£ yl al ky osphmytes as phenyl di decyl
phosphi te, diphenyl decyl phosphlte, dlphenyllsooctyl phosphite,

phenyl | sooct vyl pho&n@ifirsmuhﬁﬁhékiﬁluddyﬁqﬂdmimhebhkaﬂh@ﬂphht@n dmbiher

di stearyl pentae thrit di phosphite and

b1 (24" i "t OB yY Bhciny by BRAEERA HELEPE . PERESHAPLE UL 4058- B8 nasell as
t he phosphor e S I ude
e ol Kyl 25 Bt ba R R A P Lkl | bScRare o i ReToBRaiEt o
tributyl phosphane, parmscbylwph@&ﬁh&ﬁbthewahnmdt1ﬂupnﬂynarboﬁat@ctadecyl

‘trlaryl phosphltes such as

\yl ) phosphite, 15

\EJ
'O
a

phosphat e and di st ryI entaer thrit hosphate, tricyc] oal kyl
phosphat es such as'ﬁ %?ﬂe§ n oho ?iaR’tEa)e %{I%EJ InyeRtE %Ho‘%p?’r%i‘ttt%b%ch as
triphenyl SOaQEQmE%a,b rtﬁéeémbuneb%@h@ﬁ@ abblé é@@@ylmrﬁﬂé hate

and 2-et hyl phenyl di phenyl phosphate. These conpounds may be used al one or
i n conbilfat i aroBRticvEerpPorRd seequingt deposdt om dist bolphes whworirast g d

esters are Bﬁﬁlgegeg 33 8€a§ ngaphﬁéous ¢2T§§%E and/oQHquthorlc

acid ester areris con Pn AR-anbunt of P

10" 2 part byavmgdsknm@f amm QG mﬁgb&thmmagaédqfsirt‘gat&boaﬁbv& ester
pol ycarbonate (A). 5 Further, the aromatic polycarbonate conp05|t|on of the
present invefRfi B8R Ad}PPALLKeMORSFREROEYAL] agstd G chpkikRPatit ected from

the group coganghyaglefamgﬁeﬁ +9a'ﬁ1@%+b%ve Emeh 5:5&. Ebdc @9&19&05@”5

acid, boric aci and am ne ts and annnnlun1sa ereo an anount

of 1 x I(¥'5 aoccylinder IEnperartulyy ofieBght Cbaaacbl@téﬂ@emarthsebgfv@"gh.t of

the an injection speed of 200 mm/sec and a holding pressure of
3,432 KPa (35 kgf/cm?). That is, the above ester is used in
the above range to ensure that the first aromatic compound
is contained in the deposit in an amount of 0.5 to 3 parts

20 by weight, preferably 0.6 to 2.8 parts by weight based on
1l part by weight of the ester.

When the ester and the first aromatic compound are
contained in the deposit in the above ratio, desired mold
releasability is obtained and a molded article free from an

25 1ill effect on its color andmechanical properties is obtained.

The composition of the present invention may further

comprise a second aromatic compound represented by the

following formula (III):

30 .
x* W OH (I11)
RlO RE

wherein R® to R'?, X' and W' are as defined in the above formula

(I1).




aromati c pol ycarbonate (A) as an optional conponent. Use of these optional
conponents is effective in elimnating inconveni ence such as _
di scoloration, deterioration or the formation of a silver streak in the 15
pol ycarbonate resin conposition at the ti of melt nolding at a high
tenperature, particularly 300C or higher. The am ne constituting the above

amine salts is a ®gaeOAERPYuAT] HE @x@@&%&&%&hwaarmq% d5eb RYEEPL DSy
di butyl am ne, dioctylam ne, dilauryl am ne, piperazine, 20 pi'peridi ne or

cycl obut yl an@n€ompoungr epnesafiind Juchths fo¥loming| formelat ( LELhyami ne,
tributylamne or pyridine. The anmpbunt of each of the above conmpounds as
optional conponents is preferably 1 x 10'"4 to 5 x 10-3 part by wei ght
based on 100 parts by wei ght of_sthe aromatkc pol ycarbonate. 25 To the

above aromatic pol ycarbonate cghposition
added a cdnventi g
resi stant stabil i ant1 o
absorber, nmetal imactivaing rzgsoap, nucleating agent, 30

antistatic agent, flame retardant and theXike according to application

pur pose. Conventiaqnalky, k rel gase agents_are_a partial ester conpound
of an ali phatw?lt‘?r@d‘rnb yF?%ndi %daﬁepgﬁyﬁ&?ﬁﬁ"éd Incbhagl abevat foxmula

ester conpoundrhgving at least one | 24 unreacted and free hydroxyl group

of the polyhydric al cohol. The above aliphatic carboxylic acid is not

particul B9 | y foir examplend eenpoend renmasantedbyisafoldowdngl £ pianlia.

carboxylic acid. The aliphatic carboxylic acid is 5 preferably a saturated
pH-es of the aliphatic

nonoval ent fatty i parti cul a saturated nonoval ent
fatty acid having 2¢-03 5~
carboxylic acid in e d decyﬁ pent #Zdecylic acid, palmtic acid,

10 heptadecylic acid, stearic acid, nonédecanoic acid, arachic acid,

~beheni ¢ acid and | kgRosstdha Hldha il BRGEAAROL X IWAHL £48L§ WObnl Sndi0ht

particularly limted and may be divalent, trivalent, tetrava
pent avalEnt of peedealaddly. OE0dnceD .Of gt (ot Weidihitc, more preferably

0.011 to 0.095 part by weight, particularly preferably 0.012

t he present invention may be
plLRCEessi ng s |]izer, heat
st ggi lizer, u#ff%iﬁ l et |ight

to 0.09 part by weight based on 100 parts by weight of the
aromatic polycarbonate.
The above ester of an aliphatic monocarboxylic acid and

20 analiphatic polyhydric alcohol and the above second aromatic
compound are used to ensure that the second aromatic compound
is contained in the above deposit in an amount of preferably
2.5 to 10 parts by weight, more preferably 2.6 to 9.5 parts
by weight based on 1 part by weight of the ester.

25 Further, when the second aromatic compound represented
by the above formula (III) is contained in an amount of
preferably 0.5 to 50 parts by weight, more preferably 0.5
to 2.5 parts by weight, particularly preferably 0.5 to 2.0
parts by weight based on 1 part by weight of the first aromatic

30 compound represented by the above formula (II), more desired
mold releasability is obtained.

Methods of controlling the contents of the first
aromatic compound and optionally the second aromatic

compound to the above ranges include one in which the



15 al cohol include ethylene glycol, propylene glycol, neopentyl glycol,
glycerin, trimethyloi propane and pentaerythritol. Qut of these, glycerin
i's particularly preferred. The above partial ester conpound is preferably a
saturated nonoval ent aliphatic nonoglycesjde and/or 20 diglyceride having
12 to 24 carbon atons. The above partial ester conpound is desirably used
to ensure tBahpbliaaveishkyhthiesiobaldiea %@W&%@gﬂﬂuiﬁaﬁgﬁﬁaa%im the
above formula (I) to the partial ester conpound is preferably 0725 to 5,
nmor e pref er aBIBP MR za 1o Fe@cdhoineby gfa ihka prbee deimpg rettatiie andrthaercl ude
2-t-butyl-6-£3-1-hut yl - 2- r -5-nethyl.penzyl )-4- t hyl phenyl _acryl ate
and 2-[1-(2-ééﬂ%%gyégfﬁ%ﬂg¥?f%%%P§Fgﬁéﬁ§Ffé?ﬁ§F§?4?%3§F-¥55$%£¥??%H%ﬁ@|
acryl ate. 30thsafplkmerottebe ot acalklst pbillvneari datcloidedddtin Afd/or i ght
absorbers such as benzotriazol e-based conpounds i ncludin '

2- (3-t- bt yl COPRYHEBRY- EoReERG| PRERGT ) Stage B rEve Mkt im%dnrrte,rization
2-(3,5-di-t- 523 Of. ki . .

2- (2- hydr oxy?g%%ﬁg% %&%ﬁ%?ﬁ?%&%ﬁ%&??&%{:géii)@ﬁrca?t%onate, one in which

2- ( 2- hydr oxythetcaupothpde mynthewictad azpheately are mixed with a molten

Rt PR e L e zation, end one
phenyl ] benzot i gg9bR 808 dohpotyds OXYe 3nbrdd Skfed T IBIdW BTN A Rheny! ]

benzotri azol e; benzophenone-based conpounds i ncl udi ng

2- hydr 0Xa0 4- seiyfdLjsénaoghaeromeling aZtieydridey ehdretthollymezopenone, 10
hydr oxybenzoghenone: hased ¢ unds incl udi 2, 4-di -t-butyl phenyl and
3,5-di-t-but§ ?4@ﬁ§8?§x33eﬁgg§$ngea 8%Bﬁ5ﬁ§§n%ﬁ%u§¥ %%ﬁﬁﬂﬂ%ds
including etbitrdicganansidgdaphenyt paarmetieatanth vededlrdiased quenchers
such as ni ckel dibutyl dithiocarbamate and 15

[ 2, 2' -t hi obi BF2EeTEEHy| phenol at e) ] - 2- et hyl hexyl ani ne ni ckel . Exanpl es of
the nmetal inactivaglpg e | : ‘ .

NN S[30(3 5odi -t heftodd ﬁ%d‘?%’g‘ﬂgﬁ?%ﬁ%i%ﬁ b RS e P Bl es
of the & al rangp imclwude aye ¢nuwhich the molar ratio of a carbonic acid

diester to an aromatic dihydroxy compound at the time of
charging for a polymerization reaction is increased (for
example, to 1.03 to 1.10 to carry out polymerization;
polymerization charge molar ratio control method) in

20 consideration of the characteristic features of a

- polymerization reactor and/or one in which OH terminal groups
are capped by a salicylate-based compound at the end of a
polymerization reaction in accordance with a method
disclosed by USP 5696222.

25 The contents of these compounds in the polymer can be
measured by known methods such as one in which an organic
low-molecular weight compound extracted by a polymer
reprecipitafion method is measured by high-speed ligquid
chromatography to determine the amount of the compound and

30 omne in which an organic solvent having high solubility for
an organic low-molecular weight compound but no solubility
for a polycarbonate is used to carry out Soxhlet extraction
to determine the amount of an organic low-molecular weight

compound by distilling off the solvent. The former method



20 stearate and nickel stearate. Exanples of the nucleating agent include
sorbitol -based and phosphat e- based conpounds such as sodi um

di (4-t-butyl phenyl ) phosphonat e, di benzylidene sorbitol and

met hyl enebi s(2, 4-di -t-butyl phenol )acid pQQsphat e sodium 25 salt. Exanples
of the antistatic agent include quaternary anmmonium salt- and

al kyl phosphag g- RgsgdparFaeLa@s such as

(P-1auram depropyl)trimethyl anmoni um et hyl sul fate. Exanples of the flane
retardant include 'Bie i aurtic eelycanigpnEies genpos iddich oSt the muadems
tris(2-chloroethyl)phosphate, .halides such as __hexabronocycl ododecane and
decabr ormpheﬁ?yeéﬁ'gg, m%\gt gf‘mt or GRS &rﬁomm% AT RyeT
trioxide, ankhdpdy appnbapxbdecandial @Qf@ﬂ”&@ygﬁ%ﬂfen@ﬂ%dﬂf@ﬂéﬁ in
thereof. 26 The above conponents nmay be added to and kneaded with a nolten
pol ycar bohat 81 FprowRly afe lalddi "t e dhd RAEAdJeH Weight dassid/ enr bdhmarts
solution. M vEi cal . I.ect ed to and kneaded with
the nolten pgﬁygggggﬁagg %%%h%%?ﬁa?ﬂ%g%}%%gooﬁgg%ﬁuct in a reactor or
extruder obEaampdeafl b€r thie paod phiordusolavirt igfidON teAmdd ariarkyhe

- obt ai ned po{l\%car bonate i sgg)el | etized and supplied into a single-screw or

doubl e- scr ewPBREPhALL S Bt RS tRime thwd PRBABBAERY st¥ e Hayhwhosphvderd

t oget her, or 4tk ai ol rctg{?ﬁt ' [ss0lved in a suitable

sol vent (sucﬁiggug%t E)E/ilggrrl%qg%l'ome, h g}ﬂﬁ%ﬁﬁbl uene or

t et r ahydrdf utzak (2apdhyRbesody) obesphidee dodednyll (e spdsitd, roristdasl on
and stirred.hln r.der to.regu e t}ge heat, history. tine of _ILhe .

pol ycar bonat 8 Pﬁpgl It Bt T ?@e'ﬁzﬁ R AOgk LrHREeabY L PRSP} i ng
the pol ycar bﬁﬂibﬁclbhlkglpbﬁﬁ)%bm(ietsos%@l A veeaft 1 diEnco R Sesuch as

a sulfonic acid conpound and a cyclic conpound with the nolten

pol ycar bonat ETéBEILNBROEPhERS Syeihy mesr itrdiphemydn eharnhigs | ditiqrespl
obt ai ned pro p r |1 the present invention
20 can be fOﬁ*}éﬁ?}lﬁ%wg#%ﬁﬁ%ﬁﬁ&?ﬁg{mﬁfﬁﬁﬁ'nj ection nol ding. '
| nj ecti drs nokstisg2ndy die tedutivagphenty I)phdsipigi tany apparatus but the

cyl i nder temﬁer_ature of the_nolding machine is preferably set to 250 to
400C. When t RELE{PPRYLPReRYIIE, t& a%%her than 250C, a satisfactory
nol ded tris(hydroxyphenyl)phosphite, and arylalkyl phosphites such

as phenyldidecyl phosphite, diphenyldecyl phosphite,
diphenylisooctyl phosphite, phenylisooctyl phosphite and
20 2-ethylhexyldiphenyl phosphite.

Further, distearyl pentaerythrityl diphosphite and
bis(2,4-di-t-butylphenyl)pentaerythrityl diphosphite may
also be used as the phosphorous acid ester. .

Examples of the phosphoric acid ester include trialkyvl

25 phosphates such as trimethyl phosphate, triethyl phosphate,
tributyl phosphate, triocctyl phosphate, tridecyl phosphate,
trioctadecyl phosphate and distearyl pentaerythrityl
diphosphate, tricycloalkyl phosphates such as tricyclohexyl
phosphate, and triaryl phosphates such as triphenyl

30 phosphate, tricresyl phosphate, tris(nonylphenyl)phosphate
and 2-ethylphenyldiphenyl phosphate. _

These compounds may be used alone or in combination of
two or more. Out of these, aromatic phosphorous acid esters

are preferred.



25 article cannot be obtained because the fluidity of the polyner is |ow
Particularly in the case of nolding an optical disk substrate which is one
of the major application fields of the polycarbonate, the transcription of
a stanper signal |owers disadvant ageousg¥. When the cylinder tenperature
I's 30 higher than 400 C, the thermal deté&frioration of the polyner occurs,

thereby greatly V\Dif[-ﬁgef‘ﬁ}{n%ﬂgﬁo%&?é 9t andk fechani/oal o <P§ S‘Z’%i%%‘%&& ¢3t9%0

di sadvant ageously. Th tenperature is prefera

Wien t he nol éredripercandadnied inower anhant50€, prefemabiigdlaxti@i*etoannot be
separated | -2unifarmy.and when_the | d tenperature is_higher than 140
C, desired fdl dPPElS Héf"?ﬂgféf%e‘?ﬁp Jo‘ﬂ?&?ﬁ%&@%?@&ﬂ%‘itrﬁg oo PNt

i nvention, apdiRjceEbonat®l(@gd article can be separated fromthe nold
snoothly by the nmold 5 release function of the first aromatic conpound
when the 3irst arofritbesorpriadorgidsspolrdaphonpteabmmpos rion af(the is
adhered to t r ' L contacting surface . of an injection
reral ol d f OF e hF e UGPSR R EIE S Y ARES Cine o G5 , 005
to 0.1 ny peselewtRdifrbh the rgrdlis wdmeesting her thy@r&éniobest agnanol di ng
the article. _The nolded articles of the aronmatic pol ycarbonate

conposi ti on BROSPRFIE &GS .\ RARSRIPTS RIeL @ dee¥bmiChhd ar@namineat i on

equi pment; OA 9G4 BABNhmmORL| t e JRRS bsi | ates
for optical rgcor di ng m?aﬂf@a%%gﬁéa@l%yp%%aﬁc#nseﬁgﬁlggt ?’gt gz"‘ gd:d %‘%t i cal
fibers; 1@l edt moiiE* gadtebyc weilghtabeasied snsuoh parhenbyewetyhit Cof the

appliances, Lighting nenbers _ and heavy, el ectric nmenbers; nechanical
material s su@‘ﬁ%&?t&g‘r Hoﬁgéﬁr@ro?%a@é_t &9 %, OP RIS | SRR hery and
insul ating materiatige Bedihake20p¥RbaEIAlcHmpeRets i Ak fUALBAL | ME
materials; sport and |eisure goods; mscellaneous goods such as household
utensils; coftdMiaedined FeeRvieRiena® itueh amdiseplenathen . or nament

materials. T tical.. qisk es_ .inc u tes_having a
hi cknese of P2 aetallopt s Sid AHRHIT Cor o b sl mEr ot G BT
phase- var$ ablpe lgicsktbonatebrbsahesonpbai Bednbyt | #1é Einien 9 £t AGRE MBS 1Ld Wy

nol ded substrates having a thickness of 1.2 nm substrates having a

t hi ckness of 3% & fhItalt® e+ Rt gPtanky PP° C or higher.

The amine constituting the above amine salts is a
secondary amine such as dimethylamine, diethylamine,
dibutylamine, dioctylamine, dilaurylamine, piperazine,

20 piperijidine or cyclobutylamine; or tertiary amine such as
trimethylamine, triethyamine, tributylamine or pyridine.

The amount of each of the above compounds as optional
components is preferably 1 x 10"‘i to 5 x 10~ part by weight
based on 100 parts by weight of the aromatic polycarbonate.

25 To the above aromatic polycarbonate composition of the
present invention may be added a conventionally known release
agent, processing stabilizer, heat resistant stabilizer,
antioxidant, optical stabilizer, ultraviolet light absorber,
metal inactivating agent, metal soap, nucleating agent,

30 antistatic agent, flame retardant and the like according to
application purpose.

Conventionally known release agents are a partial ester
compound of an aliphatic carboxylic acid and a polyhydric

alcoheol, that is, an ester compound having at least one



| am nating together two nol ded substrates for DVD having a 30 thickness of
0.6 mMm The DVD substrates include DVD-ROM DVD- R and DVD- RAM substr at es.
The substrate for optical recording nedia of the present invention
preferably has a critical surface tensi 0p of 34.8 to 36.4. 4 28 According
to the present invention, there are prowéed a substrate f or optical

recording nmegig iy %31 5ﬁdrﬁfl=fe B&B@oxﬁe%f?@:ﬁc@f AR a@ﬁl}éﬁ?ﬁ??éiéig&ﬁlét he -

present invention a an optical recordi ng nedium conprises
above 5 substrate tt'be aipiva:ahphat;idiq"ég:bmcybacaadidm&pbrtqmrtimmﬂmg

| ayer forned e he sub trat i rect or t
i nt er medi at e~ %s c?al q‘?dij %B%rqvgbpléamﬁl ectric

| ayer and ancaﬁrbbx@qfllceetdl@n |QMérai§ph@ﬁli|cr %@ﬂuo&mmomldlgsom i cal
recordi ng nedia. Exanples The follow ng exanples are provided for the

pur pose ot fBFeReTabLYLSt sat:uﬁgteﬁem'pmesehentnf/eht:troapmt particularigmy 15
ot ods. (1) Beeelaiy s, TS A I RABN A H AP ad I nd AL %o

met hods. (1) °V Sity avérage ecu ar Wei
viscosity [, q]4 mblma%tﬂoa& in rret hyl ene chloride at 20GC to obtain

vi scosity average nol ecul ar 20 fromthe foll ow ng expression. [,q]

= 1.23 x 10-1 X MAEXgmPles) °ﬁDFg@uP&F-P%é|‘t§ﬁ’t CErHOXYIG &Flﬂtl@wﬁmasured
usi ng the geggg W%I Qi dch @&M %@&@@#ﬁ 1) of Showa

Denko K. K. concent rat [ on term group e proportion of the
anount of0t hhepetauﬂtemtllﬂ-tagﬂ.dupsteta:ridneidm,ahoaademhnoﬁ.cahblﬁhea:taaaslm.cmal

groups was cal ¢ by mea.sur w th the high- resol ution NVR (EX-270)
of JEOL CorBS?‘g't bﬁ?‘ ﬁ{?&?@ﬂo‘?ﬁr’tﬁl"’? surface tension This

was neasured in aCQﬁédQBQQe‘N})bﬂyﬁﬁrﬁrK@7@&coﬂ@ﬁt ig smtt hRSUdhaGk-1ensi on of

a nol ded board (30 to 56 dyn/c 330 to 560 )i Ncn) was neasured using a

wet ting test ldpifeidognd may be divalent, trivalent, tetravalent,
pentavalent or hexavalent. Examples of the polyhydric

15 alcohol include ethylene glycol, propylene glycol, neopentyl
glycol, glycerin, frimethylolpropane and pentaerythritol.
Out of these, glycerin is particularly preferred.

The above partial ester compound is preferably a
saturated monovalent aliphatic monoglyceride and/or

20 diglyceride having 12 to 24 carbon atoms.

The above partial ester compound is desirably used to
ensure that the weight ratio of the epoxy compound represented
by the above formula (I) to the partial ester compound is
preferably 0.25 to 5, more preferably 0.42 to 1.

25 Examples of the processing stabilizer include
2-t-butyl-6-(3-t-butyl-2-hydroxy-5-methylbenzyl)-4-
methylphenyl acrylate and
2-[1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyl]-4,6-di-t-
pentylphenyl acrylate.

30 Examples of the optical stabilizer include ultraviolet
light absorbers such as benzotriazole-based compounds
including 2-(3-t-butyl-2-hydroxy-5-methylphenyl)-5-
chlorobenzotriazole,

2-(3,5-di-t-butyl-2-hydroxyphenyl)benzotriazole,



(m xed solution of formam de and et hyl ene gl ycol nononethyl t 29 ether;
Wako Pure Chem cal Industries, Ltd.) and a color coupler (Victoria Blue B;
YWako Pure Chemical Industries, Ltd.). 30 sanple nol ded boards were used
for each polymer and neasured at 5 poi i, and the neasurenent data were 5
averaged. (5) nold releasability 100 cog% ct disk substrates were nol ded

continuouslyz_gQg%gﬁgoggggg@eghggpggﬁyez%%Bg%qa%%%ﬁig due on a disk or

sprue nold wa uat ed rate ('6) transcription Pits
transferred 2o(thhrydrekysBbstpatgdphengilndeénxptidiazcdlzgve nmet hod were
observed through an_optical m.croscqpe X80%) and eval uated. 100 di sks

ver e eval uat ' f or ~8dchPEREMI & -BHGreFmpReRyilV LR id 2ol Mo e
speci ficallys_i§-uearexglgaied 18tk trityaidpet naliniiRnid@ml erred pits

wer e abnormal or not. #ﬁe expression 'nondniformin shape” neans that the
pits trarksf ephetyldbehgotaiiekodebendate are nonuniformin shape, nanely, a

m cron-order tganéfgr is a fajlure. 0] (iﬁgghernal stability The obtained
pel l et was r@&f afAB¥FAXYR 3ir A Bd6i(8n - TREEH RRSAY lder t enperature

of 340C, nol enk6oPLEALUES BENSQpEEnbAE -Da¥edRmpythddNama Wiy t hi ck
board was nol ded therefrom The color difference before and after 25

retention (i ErbRasox¥EadoredvCENPEREZOPhIESONRetd®™d of Ni ppon Denshoku Kogyo

Co., Ltd. Exg%ﬁ#ﬁgo%g_éﬁggqhgxgggngggﬂ%é§5%ye Exanple 1 228 parts by wei ght

of bi sphenol reviate éreinafter) , 223 parts by

wei ght dfo di hip@pgkybanbophtaonadbasedbeocmpoiidsatiatiariildgC herei nafter),

0. 009 part bg mei%ht of tetraneth Iannnniun1h%g%oxide and 0.00014 part by
'sﬁh@

wei ght of b of ~Rugydphemnland 3war8irdabudvd Ashydsogbenansdemi th a

stirrer, dishhhl abhABaeRLdAR «ABd SLBC RBRIRHs A udily de of the reactor
was substituted with nitrogen, and the 30 above conporients were di ssol ved

at 140 C. Afethyldez2ntmanes 3,8 ddphenydg acryd atesi dnd evipdredt-lrassesl t he
reactor was &8ggggers such as nickel dibutyldithiocarbamate and
15 [2,2'-thiobis(4-t-octylphenolate)]-2-ethylhexylamine
nickel.

Examples of the metal inactivating agent include
N,N'-[3-(3,5-di-t-butyl-4-hydroxyphenvl)propionyl]
hydrazine, and examples of the metal soap include calcium

20 stearate and nickel stearate.

Examples of the nucleating agent include
sorbitol-based and phosphate-based compounds such as sodium
di(4-t-butylphenyl)phosphonate, dibenzylidene sorbitol and
methylenebis(2,4-di-t-butylphenol)acid phosphate sodium

25 salt.

Examples of the antistatic agent include quaternary
ammonium salt- and alkylphosphate-based compounds such as
(B-lauramidepropyl)trimethylammonium methyl sulfate.

Examples of the flame retardant include

30 halogen-containing phosphoric acid esters such as
tris(2-chloroethyl)phosphate, halides such as
hexabromocyclododecane and decabromophenyl oxide, metal
inorganic compounds such as antimony trioxide, antimony

pentaoxide and aluminum hydroxide, and mixtures thereof.



to 205C to carry out a reaction at an inside pressure of 100 mmHg for 50
m nutes, and the forned phenol was distilled 5 off. Then, the inside _
pressure was gradually reduced to 20 mmHg while the inside tenperature was
raised to 240 Cto further continue the %eaction at the same tenperature
and the sane pressure for 70 m nutes. ally, the tenperature was raised

to 270C to contin carb gt

i nsi de pressure of #ﬁﬁ% [ SCOSéI %@&erggggﬁoﬁécﬁarﬁﬁ% (f JTaa’t he

obt ai ned pol yaambbantmltmaﬂlﬁoﬁ@ﬂe ol imayp bley addedas o Sad | kresh ded Grizth

doubl e- screw ext uderbS)L/D = 17.5, barrel tenperature_of 270@) in a nolten
u

state by a @eBP Eﬁﬁﬁ BREGe COLMEHOD -anORe sSBRCARLE8LAY - c SHETUARRS acid, 15
sul foni c aci éifeamgnéaa@é W%%ﬁ‘ﬂh%%%e%%ﬂtﬁsfﬁé RSOV igd 1% r il & vier e

added to and kneaded with the pol yner, and resul ting mxture was | et
pass t hr dughwhidheisother reacstioangroguicdh mvaa ieaTioun oM tdxtarwddt er to

that Che - opEPEREBROGHE SRR TS SR AL Soho MR ThLEbF LBRCTe LRER e

system was |Bﬁﬁéﬁ.ﬁddabbiﬁrchﬂ'@oh@ﬂée&%tgi' A 18RS el 81l s QLte ife@mle 5
The procedure of Exanple |I was repeated except that 25 00004 part by

wei ght of ce§PBﬁﬂ-ﬁy§P§%Wd@rV\é9U@§€dslct¥em @@érv@rero Mﬁ@%ml@y e ght of

t he bi spheno um.s It AR T edur e, of
Exanple 1 ml§°‘r%8§{e‘§9g§ gl?cgpt (EO ?éby V\Ilg' Ztﬁ:t qq?eolﬂ%%adfc?q} 0003
part by Mei ghblgtalibephesolis a(iséod.lv@@dlmmasailtﬁ.ﬂm uddrant [lsard efs 223
parts by wei ght of DPC _and 0.009 part by weight of tetranethyl anmoni um

hydr oxi de, rBEEBEFLEDEISELTLR NG RFaAfE Mo F?&Bﬁ&@n‘%’étﬁ%al’éﬂﬂ%’furan )
pol ycar bonat gngt +t B80&ohPoh 88t §Ndre RIREE ot d “&@S?égﬂﬁtfhgfjsolm&{ Qrffure

of Exanple 1 was repeated except that 231 parts by wei ght of DPC was used
in place of 223rpadts by eedght toofe@®Ce 8Re Head bagbory time of the
polycarbonate in a moliten state and the number of times of
15 re-melting the polycarbonate, it is preferred to add and knead
the components such as a sulfonic acid compound and a cyclic
compound with the molten polycarbonate obtained by melt
rolymerization and then pelletize the obtained product.
The polycarbonate composition of the present invention
20 can be formed into various molded articles by injection
molding. Injection molding may be carried out by using any
apparatus but the cylinder temperature of the molding machine
is preferably set to 250 to 400°C. When the cylinder
temperature is lower than 250°C, a satisfactory molded
25 article cannot be obtained because the fluidity of the polymer
is low. Particularly in the case of molding an optical disk
substrate which is one of the major application fields of
the polycarbonate, the transcription of a stamper signal
lowers disadvantageously. When the cylinder temperature is
3¢ higher than 400°C, the thermal deterioration of the polymer
occurs, thereby greatly worsening its color and mechanical
properties disadvantageously. The mold temperature is
preferably set to 50 te 140°C. When the mold temperature is

lowexr than 50°C, the molded article cannot be separated
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uniformly and when the mold temperature is higher than 140°C,
desired mold releasability is not obtained.
According to the present invention, an injection molded
article can be separated from the mold smoothly by the mold
5 release function of the first aromatic compound when the first
aromatic compound represented by the above formula (II) is
adhered to the aromatic polycarbonate contacting surface of
an injection metal mold for containing the aromatic
polycarbonate in an amount of 0.005 to 0.1 mg per 1 cm?® of
10 the mold surface at the time of injection molding the article.
The mclded articles of the aromatic polycarbonate
composition of the present invention include electronic and
communication equipment; OA equipment; optical parts such
as lenses, prisms, substrates for optical recording media
15 such as optical disk substrates, and optical fibers;
| electronic and electric materials such as home electric
appliances, lighting members and heavy electric members;
mechanical materials such as car interiors and exteriors,
precision machinery and insulating materials; medical
20 materials; security and protective materials; sport and
leisure goods: miscellaneous goods such as household
utensils; containers and packing materials; and display and
ornament materials. The above optical disk substrates
include substrates having a thickness of 1.2 mm for CD, LD,
25 CD-ROM, CD-R, optomagnetic disks and phase-variable disks,
substrates obtained by laminating together two molded
substrates having a thickness of 1.2 mm, substrates having
& thickness of 0.6 mm, and DVD substrates obtained by
laminating together two molded substrates for DVD having a
30 thickness of 0.6 mm. The DVD substrates include DVD-ROM,
DVD-R and DVD-RAM substrates.
The substrate for optical recording media of the
present invention preferably has a c¢ritical surface tension

of 34.8 to 36.4.
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According to the present invention, there are provided
a substrate for optical recording media which is made from
the polycarbonate composition of the present invention and
an optical recording medium which comprises the above
substrate for optical recording media and an optical
recording layer formed on one side of the substrate directly
or through an intermediate layer.

This optical recording mediummay comprise a dielectric
layer and an anti-reflection layer as required like known

optical recording media.

Examples

The following examples are provided for the purpose of
further illustrating the present invention but are in no way
to be taken as limiting. The polymer was evaluated by the
following methods.

(1) viscosity average molecular weight (Mv)

The intrinsic viscos:i_.ty [m] was measured in methylene
chloride at 20°C to obtain viscosity average molecular weight
from the following expression.

n] = 1.23 x 107% x Mw®®®
(2) molecular weight distribution

This was measured using the gel permeation
chromatograph (shodeXGPC System-11) of Showa Denko K.K.
(3) concentration of terminal OH group

The proportion of the amount of the terminal OH group
to the total amount of all the terminal groups was calculated
by measuring with the high-resolution NMR (EX-270) of JEOL
Corporation.

(4) measurement of critical surface tension

This was measured in accordance with JIS K6768. That
is, the surface tension of a molded board (30 to 56 dyn/cm;
330 to 560 pN/cm) was measured using a wetting test solution

(mixed solution of formamide and ethylene glycol monomethyl
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ether; Wako Pure Chemical Industries, Ltd.} and a color
coupler (Victoria Blue B; Wako Pure Chemical Industries,
Ltd.). 30 sample molded boards were used for each polymer
and measured at 5 points, and the measurement data were
averaged.

(5) mold releasability

100 compact disk substrates were molded continuously
and the number of shots leaving the residue on a disk or sprue
mold was evaluated as a defective rate (%)

(6) transcription

Pits transferred to the disk substrates obtained by the
above method were observed through an optical microscope
{(X800) and evaluated. 100 disks were evaluated for each
Example and Comparative Example.

More specifically, it was evaluated whether the shapes
of the transferred pits were abnormal or not. The expression
"nonuniform in shape”™ means that the pits transferred to the
disk substrate are nonuniform in shape, namely, a
micron-order transfer is a failure.

(7) thermal stability

The obtained pellet was retained in an injection
molding machine (cylinder temperature of 340°C, mcld
temperature of 80° C) for 5 minutes and then a 2 mm-thick board
was molded therefrom. The color difference before and after
retention (AE) was measured with the color meter of Nippon
Denshoku Kogyo Co., Ltd.

Examples 1, 2 and 3 and Comparative Example 1

228 parts by weight of bisphenol A (to be abbreviated
as BPA hereinafter), 223 parts by weight of diphenyl carbonate
(to be abbreviated as DPC hereinafter), 0.009 part by weight
of tetramethylammonium hydroxide and 0.00014 part by weight
of bisphenol A disodium salt were fed to a reactor equipped
with a stirrer, distillation column and decompressor, the

inside of the reactor was substituted with nitrogen, and the

0
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30
above components were dissolved at 140°C. After 30 minutes
of stirring, the inside temperature of the reactor was raised
to 205°C to carry out a reaction at an inside pressure of
100 mmHg for 50 minutes, and the formed phenol was distilled
5 off. Then, the inside pressure was gradually reduced to 20
mmHg while the inside temperature was raised to 240° C to furthexr
continue the reaction at the same temperature and the same
pressure for 70 minutes. Finally, the temperature was raised
to 270° C to continue the polycondensation of a polycarbonate
10 at an inside pressure of 1 mmHg. The viscosity average
molecular weight of the obtained polycarbonate was 15,200.
This polymer was supplied into a double-screw extruder (L/D
= 17.5, barrel temperature of 270°C) in a molten state by a
gear pump, predetermined amounts of an ester compound, acid,
15 sulfonic acid compound and phosphorous acid ester shown in the
table were added to and kneaded with the polymer, and the
resulting mixture was let pass through a die to form a strand
which was then cut with a cutter to form pellets.
Example 4
20 The procedure of Example 1 was repeated except that the
operation of adding 2 parts by weight of DPC to the reaction
systemwas inserted after the temperature was raised to 270°C.
Example 5
The procedure of Example 1 was repeated except that
25 0.00004 part by weight of cesium hydroxide was used in place
of 0.00014 part by weight of the bisphenol A disodium salt.
Comparative Example 2
The procedure of Example 1 was repeated except that 231
parts by weight of DPC and 0.0003 part by weight of bisphenol
30 A disodium salt were used in place of 223 parts by weight
of DPC and 0.009 part by weight of tetramethylammonium
hydroxide, respectively, to continue the polycondensation
of a polycarbonate at 300°C in the end.

Comparative Example 3



1 U GCa B g 4)POriC L~443>1 ) 44(a44 QM UCD.,14) IDH O cd(D .4 O
0C4 Ev (DA. ait4-3 4 ri r-{ Oa) z 34

31

The procedure of Example 1 was repeated except that 231
‘parts by weight of DPC was used in place of 223 parts by weight
of DPC.
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r-44J 44k0 rd to(a 44 a b o b ..(aE4) p ac W1, 36 CLAIMS 1. A
pol ycar bonate conposition conprising: (1) 100 parts by weight of an
&romatic pol ycarbonate which 5 conprises (i) the main recurring unit
represented by the following formula (1) (1) RR R4 2 wherein R, R, R3
and R4 are each independently an al kyl group having 1 to 20 carbon atons,
al koxy group having 1 to 20 carbon 10cpie@g, cycloal kyl group having 6 to
20 carbon atoms, aryl group having 6 to 20 carbon atons, cycl oal koxy group
having 6 to 20 carbon atons or aryloxy group having 6 to 20 carbon atons,
Wis a single bond, oxygen_ato carbonyl, qroup, _alkylene group having 1
to 20 carbontatons® BPKYFFHERASP,gmoosLtion Comptising!

(1) 100 parts by weight of an aromatic polycarbonate which
5 comprises (i) the main recurring unit represented by the

following formula (I):

X S
o
R? R

wherein R*, R®, R’ and R* are each independently an alkyl group

% (1)
O

having 1 to 20 carbon atoms, alkoxy group having 1 to 20 carbon

10 atoms, cycloalkyl group having 6 to 20 carbon atoms, aryl
group having 6 tc 20 carbon atoms, cycloalkoxy group having
6 to 20 carbon atoms or aryloxy group having 6 to 20 carbon
atoms, W is a single bond, oxygen atom, carbonyl group,
alkylene group having 1 to 20 carbon atoms, alkylidene group

15 having 2 to 20 carbon atoms, c¢ycloalkylene group having 6
to 20 carbon atoms, cycloalkylidene group having 6 to 20
carbon atoms, arylene group having 6 to 20 carbon atoms or
alkylene-arylene-alkylene group having 6 to 20 carbon atoms,
and which has (ii) a viscosity average molecular weight of

20 12,000 to 100,000, (iii) a melt viscosity stability of 0.5 %
or less, (iv) a terminal OH group content of 5 to 100 chemical
equivalents based on 1 ton of a polymer and (v) a ratio of
z average molecular weight (Mz) to weight average mclecular
weight (Mw) of 1.4 to 1.7;

25 {2) 0.005 to 0.2 part by weight of an ester of an aliphatic
monocarboxylic acid having 10 to 25 carbon atoms and an
aliphatic polyhydric alcohol having 2 to 10 carbon atoms;
and
(3) 0.015 to 0.3 part by weight of a first aromatic compound

30 represented by the following formula (II):



15 ﬁéving 2 to 20 carbon atons, cycloal kyl ene group having 6 to 20 carbon
atons, cycl oal kyli dene group having 6 to 20 .carbon atons, arylene group
Kaving 6 to 20 carbon atoms or al kyl ene-aryl ene-al kyl ene group having 6 to
20 carbon atons, and which has (ii) a éicosity aver age nol ecul ar wei ght
of 20 .12, 000 to 100, 000, (iii) a nelt”Vviscosity stability of 0.5 % or

| ess, (|v) a ternrnal OH group_content of 5 to 100 chenrcal equi val ent s
based on 1 ton of aRponner aRd (v) a rafio of z dﬁerage ‘ol ecul ar wei ght
(Nt) to wei ght av ] to 1.7; 25 (2) 0.005
to 0.2 part by ' : hocar b&&Hi ¢ aci d
havrng 10 to 25 c. pgn at oms’=ggrd an FpHat i c polvuzdrlc al cohol having 2
to 10 carbon atons:R"and (3) 8°015 to 0. B part by Wight of a first
aromati c conpound 30 represented b¥ t he follomnng formula (11): 37 5
wherei n @5, WeerlRinafd, B’ .ak eathrndupendehtnyd&pgmd@ptlsebe@mamﬁrcnnthe

group consrstl f .hydr ogen ato oup to 10 ca

atons, aryl a?ogﬁgﬁgv%éﬁamG&l% 959 %acf%%%l%??) ﬁ} ﬁrl]‘g?% PrBlp ar‘ﬁwr}'ng 7
to 20 carbong2b@fthat@ngRi0toRloardrBod &%n@’v}ﬂ&ﬂﬂdwfﬂdm

selected 10 fromthe group consisting of hydrogen atom and al ky group

having 1 to 20 Fohaiesssand\enadky lgrpep havyiry édt‘r)r?&rr?@ﬁbong’#w

consi sting ofs alduyl epe: upth Y. roup
having 2 to %0 cé;r boﬁ atgl(rr)l(rérsR B %%i&% g’ngie%g‘%tgﬁ%h gg];a&lpké cée;':re ¢

at ons, dynlOﬁtbmltﬁengrgupuooﬂélbaﬂnggoﬁ mpdﬁ@geﬂrémmmeﬁmunalkyl group

al kyl ene- aryl ene- al kyl ene aving § to 15 carbon atons, oxygen atom

sul fur at om Ra¥EPEckitd 14y 8%§lbj§ﬂoa§‘ﬂ?$ orWe 1% qupember ReleghedyBrapdhach
i ndependent | ?_zfraﬂpeéch?élm}ijg 6QIky1858 YR Hati P £0% c%ﬁdaﬂfms

car bonat e bond (-0OCOO 0 wherein the above ester is contalined in the
above range aﬂ-byénégne gmupvlmrnmg 2 FonPxc&obem doemsl, ardluplkilemkness

of 2 mMmis injectigon_nolded,k at nder_.t enper at 8 a nmold
Cerperat ure Brosp BaviRs 558 18, Srads G SHh e i tiiens, ofolp
pressuraof Ba¢RdgkPao(8s d&:ftloenﬁ):omst, he1ky1she 25rp1eR8L E ask@m@@ Lg"ﬁbu;s
contained in a deposit on _the polyne contacting surface of a netal nold

in an anount P8¥iB958t §° 3Spgar OE‘yaWé)F@?t BHFIED GHEOM pFILHIE \@EYMe of the
above ester.

sulfoxide group and sulfone group, and X' and X* are each

independently an ether bond (-0-), ester bond (-CO0- or -0CO-)

or carbonate bond (-0C00-),

20 wherein the above ester is contained in the above range
to ensure that when a 120 mm X 50 mm board having a thickness
of 2mmis injection molded at a cylinder temperature of 380°C,
a mold temperature of 80°C, an injection speed of 200 mm/sec
and a holding pressure of 3,432 kPa (35 kgf/cmz) . the first

25 aromatic compound is contained in a deposit on the polymer

contacting surface of a metal mold in an amount of 0.5 to

3 parts by weight based on 1 part by weight of the above ester.

2. The polycarbonate composition of claim 1 which further
30 comprises 0.01 to 0.1 part by weight of a second aromatic

compound represented by the following formula (III):
R? 5 R’

<iji>>—x1 W1—4<;1;>——0H (III)
RlO RG RB




2. The pol ycar bonate conposition of claim1l which further 30 conprises
0.01 to 0.1 part by weight of a second aromatic conpound represented by
tthe following fornmula (111): RO RS R7 OH (I111) g 38 wherein RS to R-0O Xl
and W are as defined in the above forrrud}é (I'r), to ensure that the second
aromatic conpound is contained in the gosit on the polyner contacting

surface of Ly gl ale®euld bt 40a HIOUAL S a2ePnbl ADLBRI L5oPY N, Dased

on 1 part by melg e’ ester en i njection nolding 1s carried out
under the sag@eIgonditions as above. 3. The pol ycarbonate conposition of
claim1 or 2, wherein 10 the aromatjc pol¥parbonate I_s, obtained b

reacting an Lo sergwze 3 riRe) SEERPSUATOMPEH CacCRPBBRRCIS P tRed i j n

the presenceygf &é?b§§§toﬂn€h§5§@1 fW@aG@iﬂ{;Yﬁré%é%fcﬁ:hé rnﬁﬁ!é:be
group consisting of an alkali netal conmpound and™ an al kali earth netal

conpound.5 15mdldTha anoampuutpotfy@aﬁbtmatl@ cemics ity ereighicltEse®, on wherein
t he ester excha cat.a kali netal cpo and the al kal i
metal - compocHAEEQTY Fergnk, of She sded e Bcibleq TR BRI F Rl ST ng o
a cesium CO”B@Hndnda_Q ;%ﬁé & aneb icdndNta@No Wl atovelhe aromatic

pol ycar bonat e conposition of claim4, wherein the alkali netal conpound

contains at |east one selected fromthe group consisting of a cesium

conmpound and,25 a el 0 n r di u at ons
account for 8 001 ?%’QM o% {héelp‘%gtogri% Sﬁ‘iﬁﬁl{-{“o% Qi% nél#%!rn%tak{@’{egir% 6.
The aromet i cthel yezambeiat polyrardonate dfs ceidaired WBP »dwreing tae al kal |
nmet al conpound contains. at | east one sel ected fromthe group_consisting of

a cesi um conp5ORataRdI1AYAGEFY| CAMROWRS URtth shFacdbonds dRdAMLeEEERI tin
metal atonms ;REGOMM O o%oa{: q U} ¥nefedior LAAarfe é&%ai{?@taéé(féété@t al

atons. 39 7. The aromatic pol ycarbonate conposition of claim1l
from the group consisting of an alkali metal compound and

an alkali earth metal compound.

i5
4. The aromatic polycarbonate composition of claim 3,
wherein the ester exchange catalyst is an alkali metal
compound, and the alkali metal compound contains at least
one selected from the group consisting of a cesium compound

20 and a rubidium compound.

5. The aromatic polycarbonate composition of claim 4,
wherein the alkali metal compound contains at least one
selected from the group consisting of a cesium compound and
25 a rubidium compound, and cesium and/or rubidium metal atoms
account for 0.001 to 100 % of the total of all the alkali

_metal atoms.

6. The aromatic polycarbonate composition of c¢laim 4,
30 wherein the alkali metal compound contains at least one
selected from the group consisting of a cesium compound and
a rubidium compound, and cesium and/or rubidium metal atoms
aécount for 90 to 100 % of the total of all the alkali metal

atoms.



wherein the aromati ¢ pol ycarbonate contains a sulfonic acid conpound
represented by the following fornmula (1V) in an 5 anount of 1 x 10-5to 1 x
f0-2 part by weight based on 100 parts by weight of the aromatic

pol ycarbonate: Al -SG3X1 (IV) wherein Al L5 a nonoval ent hydrocarbon group
having 1 to 30 carbon atons which may bg& substituted, and X1 is an
ammoni um 10 cati on, phosphoni um cation or nonoval ent hydrocarbon group
having 1 to 10 carbon atonms. 8. The aromatic pol ycarbonate conposition of
claim7, wh&rein The subhahiic poilgcerbpoatd compesdttieth WF (dimiabdve 15

formula (I |S a.compound represented the follow n fo la (1V)-1: A3
2% Son (1 pherifBRS R Bl G Bl Y Ger Do Lo QIR & SOLEERLC acid
i ndependent | gompoWRA0 Valpels P &Y Re HAUDWRYE NEormib Pa 20T ¢RI BENa AL ONS.

9. The aromatic polycarbonate conposition of claim1 which conprises a
phosphor dus a@pgngseerl #ntlP orte lpKkokhhdaraxt &yl we2ghsshased prahOarpamts of 1

x 10-4 to 0.1 _part. | ght ) .on-100 parts by weight of the aromatic
pol ycar bonat ey %&"g%%e\é%r %%B?t %%%o ﬁy:"ccarpt?(;.l acfaeﬂ)c%n%%%i tion of claim1 which
conpri ses at | eastabmopdnpound sel ected fromtpevgroup 30 consisting of
hydrochloric acid, phesphoric acid, phosphorous acid, boric acid, and

amine salt alHBeERdBnAUMRS $oMmonOYSlegrt Pﬂﬁé‘ﬁ%’t’iﬁhﬂﬂ gaoup Raydng Lot %010-2
part by wei gasrbea_sséofag WO LS b%vs%gmu%a;,hs arf"?y gnpaﬁhrx&ﬁ‘ggnat e.
ycar% efai T : e

40 11. The aromatic po onat'e conpositfion o wherein
first arkimt catdompophdsphondépmesettied by mémovadbehovhyndrdcanbba qidgpl: 5

CO | wherei Ry to.R8 a WL are as defined in the above formula 10 12.
The aromati cgﬁ‘gllﬁgarlb(j}ﬁa{lg (?&*%’(?é\ AP claim 2,

8. The aromatic polycarbonate composition of claim 7,
wherein the sulfonic acid compound represented by the above
15 formula (IV) is a compound represented by the following

formula (IV)-1:

A
/ 4

A2 so3p<§5 (1V) -1
\e

20 wherein A%, A%, A%, A® and A® are each independently a

monovalent hydrocarbon group having 1 to 20 carbon atoms.

9. The aromatic polycarbonate composition of c¢claim 1 which
comprises a phosphorous acid ester and/or a phosphoric acid
25 ester in an amount of 1 x 10™* to 0.1 part by weight based

on ‘100 parts by weight of the aromatic polycarbonate.

io0. The aromatic polycarbonate composition of ¢laim 1 which
comprises at least one compound selected from the group
30 consisting of hydrochloric acid, phosphoric acid,
phosphorous acid, boric acid, and amine salt and ammonium
salt thereof in an amount of 1 x 10™° to 1 x 1072 part by weight

based on 100 parts by weight of the aromatic polycarbonate.



wherein the second aromatic conpound is represented by the follow ng
formula (I111)-1: 15 O Co OH wherein R5 to R8 and WL are as defined in the
dbove fornmula 20 13. The aromatic pol ycarbonate conposition of claiml1,
wherein the critical surface tension neagyured in accordance wth JI'S K6768
of the polynmer contacting surface of a netal nold is 32 to 39 dyne/ cm when
i nj ection nojging TﬁeC§£6m§9135p8M§cHBQSEaEQec%%ﬁ%s&%%@ﬂ”d&n%ﬂ%ﬁnﬂQPVe 14.
A substrate for optical recording nedia which is nade fromthe aronatic
pol ycar bonat ehegapasiheofiighk tchaomaticd@orpound dpt imsgressgdra] iy etk um

conprising t ubstra e_of clgim 14 and an optical recording layer forned
on one side Q Pﬁéngu%gfwgﬁg éﬁFSL 'y or through an internediate | ayer.

5
OgHerp 0 e

wherein R® to R? and W' are as defined in the above formula

(II).
10
12. The aromatic polycarbonate composition of claim 2,
wherein the second aromatic compound is represented by the
following formula {(III)-1:
R® R’
15
' @—oeo W OH (III)-1
I\ L
wherein R® to R® and W' are as defined in the above formula
(IIT).
20
13. The aromatic polycarbonate composition of claim 1,

wherein the critical surface tension measured in accordance
with JIS K6768 of the polymer contacting surface of a metal
mold is 32 to 39 dyne/cm when injection molding is carried

25 out under the same conditions as above.

14. A substrate for optical recording media which is made

from the aromatic polycarbonate composition of claim 1.

30 15. An optical recording medium comprising the substrate
of claim 14 and an optical recording layer formed on one side

of the substrate directly or through an intermediate layer.



