21 Decenber 2006 1 DESCRI PTI ON POLYCARBONATE COWMPCSI TI ON HAVI NG EXCELLENT
MOLD RELEASABILITY Field of the Invention The present invention rel ates
to a polycarbonate conposition having excellent nold re] pasalbet 2d0
substrate ' for optical recording nedia and, an optical recording nedium
Description of the Prior Art Pol ycarbonat e% are engi neering plastics which
are excellent in color, transparency 1ani cal strength. I n recent
years, they have been used in a wide variety of fields and. fornmed into
vari ous nolded articles. Since they are particularly excellent in

mechani cal strengt poryay | n.Jarge quantities as a material for
thin mol ded articles havi%ﬁgﬁﬁ'gﬂ‘ﬁﬁ%ﬁ APASEING EXCEGLRNT atompt | cal
di sk substrates and housings for el esiriEaga@RRli@ces. Since -these nol ded
articles are generally fornmed by injection nol'ding using a nmetal nold, it

has been apprehended that when the nold releasability of a nolded article
mthe metal nold in

is lowin therte®d off tBEPRHFLLRYLhe mol ded article fro _

t he above mﬁWﬁ—on efficiency lowers, which is a nore
serious probl emto e sutesenasinhen s owlusd cal.e. becones |arger.
Particularly dgdh (;Leigfsepof .an optical disk su ét?étg, Boﬁﬁga’E?PPﬁ er

temperature o Iy ett PO I bPEeRLlent Moddd Telegeabiality hub8taPe! O
in_in order to transfer a srgnaF

400C to i npr dicer bpeibhui gbtyrgk Y
printed on a_stanmper to a pgl year %‘ﬁ%l g“%‘u%%ﬂ%’i@%é‘mdﬁyxgmamtor e,
t he terrperatglﬁ%l’&@_ttjmﬂrﬂﬂcthm Buhieh Ade stanper is nounted nust be set

to 80 to 120C. Howp _ n_the nold tenperature is high, such problens
arise as . a reducti oﬁi?ﬁa\té@g’nﬁ&e& T8 eRgdpeleiringip kapni o arbenats.4ol ded

article, nonewcedientlibeeokey, %Q%@lsparre%lc%a%en rom ﬁabneicrgoi dstarr;cill glt%m./

transcription. 10 grevent, _
I recent years, they have been used in a wide variety of

fields anq formed_int‘o various molded articles. Since they
are partlicularly excellent in mechanical Strength, they are
used in large quantities as a material for i:hin molded
articles having @ high surface area ratlio, such as optical
disk substrates and housings for electric appiiances . Since
_these -moldedr articles are generally formed by injection
molding using a metal mold, it has been apprehended that when
~ the mold J;eleasability of a molded article is low in the step
of separéting the molded article from the metal mold in the
abgvg mo.‘f.d:_i.ng method, pr_oductiqn ‘eff‘iciency lowers, which

15 amore serious problem to be solved as the production scale

. 'becomes larger.
| ‘ Part__iculai‘ly in the case of an optical ﬁisk substrate,
the cylindgr temperature of an . injection. mollding machine is
generallyr set to 350 To 400°C to improve the flui.dity of a
resin in order to transfer a signal printed on a stamper to-
a polycarbonate Substrate accurately. Therefore, the
.tempej;ature Oof the mold to which the stampe_r is rhounte.d must
be set to_80 to 120°C. ‘However, when. the mold temperatui:e
is high, such p_rob_leins arise as a reduction in the mold

xr \ ili ’ ‘
__eleasablllty of a polycarbonate molded article, nonuniform




t hese probfens, the nold nust be cooled sufficiently before the nolded
article is separated fromthe nold. If the nold | S cool gad sufficiently,
the nolding cycle will become |onger and productivity MimblceB¥Weioos
di sadvant ageously. For this reason, the dgvel opment of a polycarbonate-
havi.ng excel | :Eé% nol d rel easability for injection nol gll' ng has been. o
desired. It h fREQOiTORethdkmond thal 1he 29diLi a rey ease agent 1Is
effective in ifm)ég%ir#]:%gl%e nol g releasability 0%1 bgﬂggf‘?lﬁarb PaPEeVeRtt he
rel ease agent are krown VvV iroz8e pohfonags keldosd ed sb_ffgamg'h}lybgfore
47-41092 (the the moldba Briasiused | aps an "exam ned Japanese’
patent publication”) proposes thatggégségg:g‘a g’fo’ﬂaffbtq #olgst el fotha mbigher
al i phatic car B §PPLeLcTRE Eikai @M}ghd:heﬁhnbnhihbccy@i&%ﬁh_ Bé‘aﬁﬁlp-y dric

e

al cohol is added _ g agent.. As al ready Known, e [ T a
rel ease agent is %’?8{%‘{535'?’?33 B’gﬁusl@wqr pbbadvandsigs cand v NC 7S §%, f1e

nunber of st&gesamd theidewdpnad h he rel ease agent may have a
bad influence an the characteri sti?kpr%ogé% Faggo'b?ﬁ?éh?‘@d?ﬂat@mﬂdtem

col or, transpagg cyeaffSAkEkbRY BT i ieoylbn dlora ey YR bte%nb%iem oduced.
In view of the aboveg hﬁistéfjf"té"%(}{ t he devel opment of a nethod o |5Hﬁ"re(57v| ng
the nold rel easagi lity of @ p ?Es%ﬂawe WQ%‘éhe.mmngoEf&%&%fas@gent-
is strongly dREeRedisoeffdetbvepie fp aekfecti roduction of a

ol deda?tiyclg. I A, 8- 25523 (the ter?nrggéég" H&é lﬂ?%‘g ﬁ&%ﬁﬁaﬁééﬁwanf
"unexam ned pubfs s’ﬁ%%lr%%% eAﬁattéhT] m)mamtaggh;ﬁ taﬂgéﬁiﬁs"fﬁbw i

ol ycar bonat &dmgsduh € MOSIdd Lch copprises 0 .% 0 g

' ﬁol gcul ar wei_ leg:e}'ronat iC pe%ﬁ ?g'adrﬁt}%h%qrég haWi & Andilfio2 d}lﬂ:ralgeeml _eClHI![ ar
“wei ght of 40, 't @VOEeD®erednd nffad® Hn W2 . oy nol ecul ar wei g

ar o?ratic POLY:BAHRY to%.gavi ng a wei gglt averaeg/%é}ﬁrrjbrf%i apanRsgnpagent7 000
'to 28,000, has a vve:}g‘nt 'vBFQé@S%I & talanwe'sgﬁg ofz%%;gtﬂéh)ﬂ égtéQ,QPPa anfl
contai ns 1. 5highear al169%a%fca O 1 Decenber aving a nolecul ar
wei ght of 1, gggeﬁr I esg,hawi fhcgg\ltl)?%\%lt%bcz ap‘?rﬂrﬂcliad}%@ Righer aluptedeie esi n

ﬁ?gﬁOSi tion Oha8r RpeiEhy@ricfalcchby 880 4dRR s raeiie teaans%e a%sé n‘Qﬁl | as

As already known, the addition of a release agent is

not desired because it boosts costs and increases the number
of steps and it isg appreh_el__lded that the release agent mayl
have a bad influence upon the characteristic bProperties

polycarbonate such as color, transparency and mechanical
strength of a polymer to be produced. In view of the above
situation ,j the developmént of a method of improving the mold
releasal?ility of a polycarbonate without adding a release
Vagent is strongly desired for the simple and cost-effective
production of a molded articl'e.
JP-A 6-~25523 (the term "JP-A" as used herein means an

“"unexamined published Japanese patent application")
discloses a bolycarbonate resin composition which compriges
5 to 95 wtg of a high molecular weight aromatic polycarbonate
having a weight average molecular. weight of 40,000 to 300,000
and 95 to 5 wt% of a low molecular weight arematic
Polycarbonate having a weilght average molecular weight of
7.000 to 28,000, 1r1as a weight average molecular welght of
20,000 to. 50,000 ang co_nt_ains 1.5 wt$ or less of a moiety




flekural nodul us and heat distortion tenperature. JP-A 8-73724 discl oses a-
pol ycarbonate resin conposition which conprises 100 parts by wei ght of an
aromatic pol ycarbonate resin having a nol ecul ar wei ghty;dhSthbQUWooen
§Mv/ONII) rre?sgr%c:w%%ggel iEﬂper rreatéi gér; chrorrat?igraphyl of h2£_0 to l:2).8 ?_nd O.Qé

o 0.1 par y aOmodeBdl e r an aliphatic carboxylic aci
and a pol yhydric alcohol, wth g (\aﬁé}é\ft%‘gp}ow@l!m kel ydabbanatiew @9 n
conposi tion ‘WhPER ﬂ&é‘geilcﬁpll}marl‘mhdtéelr_-ggggb|clo gifeal resistance and
transcription aﬂdehieﬁﬂikﬁﬁig.gor optical use such as opti¥atchdhsgs.
Further, Japanese Patent No.“3134% HPB@Cbse‘ssaBtaﬁﬁ@naélﬁePﬁé{%afﬁ pate
which has an Mepuoal Inddelus essg (Ad, !3.gge gol ecul ar wei ght of a %eak of
a chromat ogram neasthrpe%‘ by gel pernea i on° 6RF nBRobemReRa terel. cont ai ns
substantially no cHl"oi 7 3vi21h dd seilew eaf aprpﬁaifﬂdl%oq{l.[t%r onmat.i c

pol ycar bonat e auipds i d¥ash {88, fJui di.ty suitablefor me r6°dithg and

excel lent color and nelt tensi SR o] 551 £0¢ martexby weiloht 3 gh G-da ) OW
mol di ng and | #HFEATHOPAtedresohohating Qrm(g%gﬁg%%%%g&.the time of
’_rml ding at a ¢ pmtgelﬁgerature. Summary of é@ltécg@dlﬁammm

i s a pol ycarbonaf e ¢onpdSttedPrvsiedhpermeatavs @KES&AE&#&@L,E rglé%sabl lity
after inj ectiananahd!mggl 4 @grltbggl aﬁ Al so di scl osed herein 9 h:y to N
pol ycar bonat e?{go&?osl tion whichPehs R¥VEeighE| e8m pammiml estrali g ¥nat
the time of I 'ﬁﬁl?rpmxjhrq ta@ i |G d %L'f’%iﬁf%?id' Lty. Further disclosed
herein is a pelatwaEd ‘%"%%Q)OSI tion which ha % ‘Ebﬂ?’éﬂi—v{l"@th a
Decenber 200%@ of.thg resl %WCWMthﬁm%%ﬂggj%ﬂ%igh dA
Di scl osed he mamﬂmhswﬁ@_gegha%%tdfﬁ%}%ecor ing media which TS made
from ghe pol §%§ﬁ%%%%ii%§%l_gnm.sol ; 1 o‘%%%F_ r@seils‘tarszdearam@t :jg:al
recordi ng nediu | tLSessivablatfot @ QR recording nedia.
Ot her obj ect disgrg advant ages of the present i?\il:e%tgllg'#e sucﬁ as optical |

. | :
urther, Japanese Patent No. 312478¢ discloses an

. aro i |
matic Pelycarbonate which has an Mw/Mp of 1.5 or less (Mp

is them
olecul;q: weight Qf a peak of a chromatogram measured

by gel pe : ' '
Permeation chromatography) and contains substantially

" no chlorine i vi
ine, with a view of providing an aromatic

olycarbonate whij hig |
poly bonat_erlwh:l.crh,has high fluidity suitable for melt




w || becone apparent fromthe follow ng description. According to a first
aspect of the present invention, there is provided a polycarbonate

conposi ti on conpri sing: (1) 100 parts by weight of an AreoRbb& 2006
pol ycarbonate which conprises (1) the maftn recurrr ng unit represented by

the follow ngsfergul-aséhha R2 R4 O wherein R1,
R2, R3 and R4 are each | n%]epeRﬁHEHJﬁ‘yéla‘?l 1&? Fﬁﬁr 8hp ehEVPH@rIlﬁe 20 car bon
atons, al koxy group having | to 20 carbon atons, cycloal kyl group havi-ng 6

to 20 carbon atorrg) aryl group having 6 to 20 carbon atons, cycl oal koxy
group having 6 t 156105PPohedtedms bY ar ;ﬂuﬁb@;trgrt@upfdmavopglﬁal 0r20oeakhgn
.atons, Wi snedlisl palienbeRdn QX YEE n rou al kyl ene group
having 1 to 20 carbon atomsmaal kyl %:gnhcegné) Sfcj%%r?év % g{“B ?btv{‘a?bon at ons,
cycl oal kyl ene group having 6 to 20 carbon atons cycloalkylrdene gr oup

having 6 to 20 ciilt N ddlse®seal MR8 n0r pLP 4 o 20 car bon atons or
Al kyl ene-aryl ene- al k?/I ene group havi ng ﬂt;J ?:%g'b%# at-§ETA18dd Bastiam has

(ii) a viscosi ubsfirate \ﬁergthptncbal 12 OO 1y HHiQQ0, . (iii) a
~melt viscosity stabrlrty of 0.5% 21 Decenber 2006 5 or Iess, (iv) a

~termnal OH group content of 5 to 100 chem cal equivalents based on 1 ton
e nol ecul ar weight (M) to

of the polyner an f. z.ave .
~ wei ght aver age m)ldceézu E?Oﬁ%éP% E%Wvgptaggst 8f1the presemtpdpveatdor part
by wei ght of Whhl cBeecomef appaabnphﬂi:'bﬁ tﬁangggﬁggﬁ# &e%%&:gptﬂ% ng 10 to 25
carbon atons and an aliphatic polyhydric al cohol Ravin O car bon ,

atons; and (3) Q.015 to 0.3 part by weight of a first aromatrc conpound

represent ed by t ASPIOHES i f Br hiFat (RISPeciRy &f REh®1present invention,

there 1s provided a polycarbonate comp051t10n comprising:

(1) 100 parts by weight of an aromatic polycarbonate which

comprises (i) the main Trecurring unit represented by the
follow:r.ng formula (I):

. R 3
, -,.-— | . .!?_. 7‘ |
‘. O—Q}W \ / O—C (1)
R2 R 0 |

- wherein R?, R?, R:’ and R* are each ::.ndependently an alkyl group
| - having 1 to 20 carbon atoms alkoxy group hav:r.ng 1to20 carbon
atoms, cycloalkyl group having 6 to 20 carbon atoms, aryl
group hav:r.ng 6 to 20 carbon atoms cycloalkoxy group having
6 to 20 carbon atoms or aryloxy group having 6 to 20 carbon
atoms Wis a single bond - oxygen atom, carbonyl -group,
o alkylene group hav:rng 1to 20 carbon atoms alkylidene group
| hav1ng 2 to 20 carbon atoms, cycloalkylene group having 6
to 20 carbon atoms, cycloalkylidene group having 6 to 20
e .'.“carbon atoms arylene group hav:l.ng 6 to 20 ca:r:bon atoms or |
alkylene arylene—alkylene group having 6 to 20- carbon atoms
--i;f-::-'and which has. ( ii) a viscosity average molecular weight of‘ e
- Az, ooo to 100, ooo, (111) a melt v:.scosity stab:l.lity of 0.5% | _.?1 e




X1/ W X2/ \ (11 ) 106 RRRe R12 wherein R5, R6, R7 and R8 are each
i ndependently a group selected fromthe group consisting of hydrogen atom
al kyl group having | to 10 carbon atons, aryl group haMimQe@nd; 200620 :
carbon atons and aral kyl group having 7 to 20 carbon atons, R9, R10, Rill
and R12 are each independently a group s@ ected fromthe group consi sting
of hydrogen aimiessd @kyh 8840, i to 10 carhon atons, W is a
menber sel ect ed _from(tk?e(y g?%up c%fn?}(ls%%pgfm%%\%g e §PotY shomagal to 6
carbon at ons 2V enEsn bagedunhavitpg 3£t eh&Opeayher ghgrr?v)cgq_,gg%éw ene

[ I ng 10

group havi ngeo¥ # 9vd2aGaHRoN. 8tos, ¢ycl oal kyl i dene group havi
carbon atons, al k§| eﬁg-éaryeer%a@ﬂ'ﬁ% & (¥zditr weightpetayelfio tacdDar at ons,

‘oxygen at om wedghtr (Mwonpf 3ykf @yi gesgroup and sul fone group, and X1 and X2
an ether bond (-O) , ester bond (-COO or -0CO)

are each in?gge@d 8t|

or carbonate'Bon 'f 0.2 pearteby wékglnbave aiﬁh%rtdrso@gﬁaéiﬂﬁ%é he :
above range mé@o@@ﬁ%ﬁ%gétag@gnha 120 mm x 50 mm board havi ng "a thickness
of 2 nmis i{g{e&&on nbl ded”at - a eYtihdt! tendereanbencat@ed «Bid an nol d

t enper at ure di Tc apolyhedii ©a 5a8esh e and_.a hol di ng
" pressure of 3 432 kPa (35 kgf/cnR), the ?liar‘é'?p%lrgdté%gln%e?% atemgiomat i ¢
conpound is contained in a deposit on the polynmer contacting surface of a

~ metal nold ig3)an.sn8upd @f3 rts by weight based on 1 part by
wei ght of the above ester. %&i}? g?n'ge}t)%"é gohir 88 Rxematim compsupdovi ded
a substrat #pSieseptiedalbyr doadifed 1Rdng Wikl (lﬁqe_ fromthe aromatic
pol'ycar bonate conposition of the first aspect. According to a third aspect,
there is provi dedRdn opti cal® recordi ngr nedi um cqipri sing the substrate of

‘the second aspnd an cal ormed on one side of
>y W W
he /Pr ef er ried—Enbodi

the substrate d ayer. (P?.S ailed
3 5 6
wherein R®, R°, R’ and R® are each independently a group

4

Descri ption of

-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 afoms,
R?, R, R and R™ are each independently a groux; seiecfed
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
hav_ing 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! r:mdllf{2 are éach
independently an ether bond (-0-), ester bond (~C00- or -dCO-)
qr carbonate bond (-0C00-),
wherein the above ester ig 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 :i_.njectidn speed of 200 mm/sec

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




The aromatic pol ycarbonate (1) used in the present invention conprises the
main recurring unit represented by the following formula (1): RL R3 W
OC(1) R2 40 wherein R, R2, R3 and R4 are each indgpsndentddogn al kyl
group. having 1 to 20 carbon atons, al koxyégroup having 1 to 20 carbon
atons, cycl oal kHoma@ku ilng 6 to 20 carbon atonms, aryl group having 6
to 20 carbon atom?%%o?%a?ﬁ%&@ Jg?cﬁfﬁ‘%‘?@ 16 & dledsdar bﬁntﬁgo%l%er
aryl oxy group faRtagténgosdpraesbep aq&gggl.mv\i. Ls ,a single bond, 0Oxygen
atom carbonyl 5 a?:ﬁ:o al kyl ene group having T ?ol’éoa’&aﬁ‘%‘#lﬁt@ﬁsq.s to

al kyl i dene grougi- A/ PRFeIghE based ok OBy W diabeWRNg gL QU gavi ng 6
to 20 carbon atons, cycl oal kylidene group having 6 to. 2({?Ep car%o%§ $ons,
aryl ene group havi r%&rtdg 20 carbon atons or al kyl ene-aryl ene-al kyl ene
group having 6 to 26 carbOd atdme Eﬁcgéderﬁmeczﬂ%théra'hei@bg\fgvagggatailc
pol ycar bonat e $i8%s traties Cosi bytiéé(@r?géoaﬁ}lgcgl ﬁqr wei ght of 12,000 to

100, 000, preferahly. 13,000 to 28, 000. &7 r AT of i viet drpderof ewul e
wei ght (M) to weight PEvEFaEReM e ctdrarostgiight offMahe OF ; 1 he %é) tic

- polycarbonate is in the range of 1.4 to 1.7, preferably 1.4 0 1.6.. The -
ratio.(Mz/ Mv) of z_average nol ecul ar weight (Mz) to weight average

mol ecul ar wei ght (ffiForéing itApoa t ariti rpakapeLer f@{}er%va}tmti noq%{ﬁe

mol ecul ar wei ghtidaBt kobBlyof, 9fq2,.po! ymer. Wen the M R &F dént he
above range, ﬁér) tliﬂc/al di storty ofcoru t AREHS /9 ohhe s subadirhy ecags ed Ry
changes in fl dfPate drikean Thatidsi te for _optical
recording nmedégidege from aﬁ %rona?iaq pol y%%?ﬁ%%% % f‘ﬂéﬁﬁ NP HRE AL PMCRET hi
t he above range has exceél PERE BfBF?cﬁlllreﬁrtérﬂerCtri eshingyht rans¢hi BY-hQR1 85 @
substrate forl@fsti-cal recording media. The nol ecul ar wei ght distri Igut I on
(Mz/ Mv) can be adjusted by the addition of a term nal capping agent or

D a : I} )
etailed Description of the Preferred Embodiment
_'l‘he aromatic polyc_arbonate (1) used in the Present

inve ' i i
= ntion comprises the main recurring unit represented by
A thz_-:e following formula ( I): |

R! RS
Y.
O‘Q}W \,/ o— w
_ R2 '.R4

fwh_ere-in R, R?, R® 4 oi0h Lhdane : |
- W « R” and R* are each independently an alkyl group

B having 1 t°?.°'¢arb0!.i atoms, alkoxy group having I to 20 carbon
-_-‘-:g-':xtoms..', c_:':lfcl‘oalikyl.jgroup having 6 to 20 Acrar.b‘oﬁ atons, a—fyi
-/ group having 6 to 20 carbp:_l atoms, c&bloélkoxy’ gr“oup having
oms or ary;oxy groﬁp having .6. to 26"carbon
| BtOmSL W s, ngle bond, 6xyg_eg dtbm,. carbonyl Qrdup, |
léljky{l.-ene 9roup having 1 to 20 carbon atoms, alkylidene group
" - having 2 to 20 carbon atoms, sloalkylene group havina

A 6?_'t'0 20 cérbqn at

. '-a.tomST,_ Wis a si

4020 ceter e s, cycloalkylene group having 6
o Fe20 ‘c.arrbop atoms, cycloalkylidene greup having 6 to 20 -

. Carbon’ atoms, arviene e oy e DOEGER T
-~ ¢arbon a_t?om_s,.,_aryl?n_e,_ group having -6 to 20 carbon atoms or - . .

:); ’ ::al -- .1 : o '-.- ) : " ‘- .: » y V' . iy . - ; : . . “ -
T ey ehe-arylene-alkylene group having 6 to 20 carbsh atoms..




pbl ynmeri zation reaction conditions. For exanple, in the case of nelt
pol yneri zation, the charge nolar ratio of an aromatic di hydroxy conpound

to a carbonic acid diester as raw materials is changed Q. LRGer 2006
pol ynmeri zation conditions (tenperature/ va?uum degr ee/ resi dence i ne). are
changed to alter the. nolecular weight distribution (M/My. The z average

mol ecul ar wei ght carThee aveivai RAGELOMR %ﬁgﬁﬁ?ﬁ‘f&eﬁ%t di stribution

measur ed by gelV ernmeation chromatogr Arvhecesity
pol ycar bonat e hag Wadtelequlansreight avt | i2 yood €0 5186 %% efﬁr %he tfr_m
et eerar+dm an

"melt  viscosiny, sdehid idggdgs @ change rate per minute ca a
absol ute val ue of change iI'n nelt viscosity neasured in a stream of

‘nitrogen at a shear Thetezatfo b adh¢es,38 r 30 mnutes. This nelt
viscosity sta%ivl Etaé can, be obt ai ned b?gag%?%%c@la%g"ce (Mzdetogreight t
viscosity stabili2er PELECRLRY vt bainti @Mve) Mthacﬁﬂdlﬁ&j?@tﬂdigmﬁ %n%qt

art or of

viscosity stalksl inetnal $anBasolikhg f,unction of deactivating
the activity of the pol ymlelgi zgtEEi gﬁ4 cqzﬁ diyst AR&EETONY He 45 dauct.ign of a

pol ycarbonate. To a¥ie trmtie! (Ma/Mephst Vo Hhahid it .may be added while
a pol ycarbonatg as; ﬁgaction product is m‘%?lear#%ﬁ{d&ﬁcéﬁlagﬁ@lﬁ&tyd&ﬁzﬂonate
is pelletized and re- nofY8hagenmehecpdpmeweigate (Mit) EEYaBei&?@%aiQd

"~ kneaded whi | epatamebély GRyb | i s the reaction product I1n a reactor
or an extruder_ is nolten ?ﬁ&%ﬁ%i&h&wgmt wedghgi dédtaibetion
pol yneri zat i SIf i% BRAIYRRT 7 e @hishr dugh MAne X Wi s fdPRHNE L L gact or . Any
known nelt Viggasddy tﬁ:[sg.%'r! i,zer may be used. Sulﬁ‘onl c aci %Voef‘rp’('ﬁ‘}?ﬂﬁ- such
as organic sulfoni ¢ acid SAPR oXfqkrasssutipdion dsi o881 8y Scalb@dNiy

sul f oni'c anhywandes iand106@3/yC o3l hanh G aci dTge ains are preferre
because they t%ave a large efféect of inproving tRE HFiyst csbskopee tias such

as col or, he8P'rEér'sFafiesdind media mpawiteion 88 $+HEEL Opolycarbonate
having an Mz /Mw within the above range -has excellent optical

properties and transcription as a substrate for optical
recording media.
The molecular weight distribution (Mz/Mw} can be
adjusted by the addition of a terminal capping ageht or
- polymerization Teaction conditions. For example, in the
case of melt bolymerization, the charge molar ratio of an
aromatic dihydroxy compoupd tq 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 |
average molecular weight can be obtained from a molecular
weight distribution measured by gel perméation
chromatography.
Further, the aromatic polycarbonate has a melt

viscosity stability of 0.5 & or less. The term “melt

from an absolute value Oof 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 stabili_ty can be obtained by adding




t he obtained polyner. Qut of these, phosphoniumsalts of sulfonic acid
and/ or ammonium salts of sulfonic acid are nore preferred. Qut of these,
t et rabut yl phosphoni um dodecyl benzenesul fonate (to be ahbh&yinstethogas DBSP)
and tetrabutyl anmoni um par at ol uenesul fonatae are particularly preferred.
The amount of the nmelt viscosity stabilizer in the present invention is

sel ected withi® BeltinyésobsDt95stani; h hem cal equival ent of an
b PootapidizbiTES %cgto ;lr"fétr.%%ﬁéga#ﬁw of the

al kal i et al |1 arth nmetal used as a

term nal hydr gé?/&é?%ﬁﬁafﬁo?he above polycarbonate is 5 to 100 .

equi val ents, prefer ate/ma1io, 88, L val ents, nore preferably 5 to 60

equi val ent s, %{art icularly pref e?%%%§q:ta§“§0"%?ﬁlia}§loehﬂs Wwes€dneibnt g8 Of
|

the pol yner. 19233V algiary phat onhabl idreth 8 HE{a) I Decenber 2006
bup ; A W BE ThE pTne s iaa wbonof

9 group is coripl i n, .t above range,

the nold and the dg‘é%ﬂa%es%f fg)q’rtﬂl'{ﬂacp@ducetfeom sof canpe Dy Rehdafe | €vel for
inproving nold rel e¥sadddi e med hi,gher nol.d releasabilify’is -
obt ai ned as tggéig?#g 2 of themte% r%q%g%%ﬁ‘w%’r SEAPIIGEF ddtrmapdse addsy t he
amount.  of th ar-Yiepahbonylt ega® apré Sc 4184 | rﬂ?ﬁn' equi val ent s,
further i npr oy ARESY l;:g‘.:u,];t;c;;}_pscri gtion IS rare. \ﬁg}n t elgtmé)ﬁ#ieﬁ’a?rm%(yl .
group is introduoedlin an Shoum Rl gl zed andatemael sn 10T, +

di scol or ati oncassuniet maybbedgaa¥8danf' Xi dation_reacti olflegto t eér: tine
' ybBeC

of nolding i S,,é{l o%lgegﬂ 1(:)1{1' a ol ded art c?{en,egaﬁﬁcHgf"éenﬁpepp_eigﬂﬂe‘bohattet he
object of the&'pFestht %v%‘h@?biqonTpeombycaﬁbgngggcgggpgé|%{}ogﬁ guggr

i nj ection noliedroi Fed t,J nvention may be produced
pol yreri zati on et hod%%nlg?fgpﬁ?n@?%ﬁ%@?bﬁnﬁtehotﬂaﬁﬂed &pteg- phase

pol ymeri-zat | RPkimmeriaromprsf een1ae iy ' ints of process, cost
i ncludi ng ray grials and no need to usgﬂgo\aﬁgﬂm@%@r P¥Lrpdarsbromntheuch

or.,. .
as a hal ogen-contairning solvent and a toxic conpound such as phosgene as a

car boni c acid esteanyl @hBiAD nd. The nelt polynerization nethod is
mor e y! RhBwil mg&nggSCOSItY stabilizer may be used.

Su i i
lfonic acida compounds such as organic sulfonic acid salts
organic sulfonic acid esters, '

| organic sulfonic anhydrides
and organic sulfonic acid betains are pPreferred because they

hav i i |
e a large effect of improving the physical Droperties such

as col
or, heat resistance and boiling water resistance of

e phosphonium salts of .
u , . _

onic acid and/or ammonium salts of sulfonic acid are more
Preferred,

the obtained polymer. Out of these

Out of these, tetrabutylphosphonium
-dodecylbenzenesulfonat_e- (to be abbreviated asg DBSP) and

tetrabutylammonium para'toluenesulfonate are

particularly
Preferrad. |

T .
he amount of the melt Viscosity stabilizer in the
bresent invention is selected within a range of 0.05 to 20

ltimes the chemical equivalent of an alkali metal or alkali,
earth metal used as s catalyst. |

Th
€ amount of the terminal hydroxy1l group in the above
1 .
bolycarbonate is 5 to 100 equivalents, preferably 5 to 80
equivalents, more breferably 5 to 60 equivalents

bparticularly breferably 5 to 50 equivalents based on 1 ton

of th j
€ polymer. It is jJudged that when the terminal hydroxyl




preferred. The nelt polynerization nmethod is carried out by stirring an
aromati ¢ di hydroxy conpound and a carbonic acid diester under heating in
an inert gas atnosphere under normal pressure or reducgihReRBsUodsand
distilling out the formed alcohol or phengl. The reaction tenperature
whi ch di ffersgﬁaccordi ng to the boiling point of the product is generally
120 to 350 C gFo%dds conteimea imerad GRRR) engl, forned by the

n of a pol ycar b?ngaé‘@%y g{j'ﬁssﬁ%?t HVRRR HRE t he

ion. F dyctl
reaction. For sh%}a%[eﬁg'?‘cf%égt {nag,ds?gfleégei supfadeadbt ya meshuegasl 4,910 4 9 J00

%dsmplreSfﬁreng au i dual i dt 180 t 220C | t |
H il e theoh¢érpanaldune® a Se ;. raised to 0 in the early
orage o, nsgﬁeaﬁﬁsh;a&immfvmﬂ?fzﬁfzﬁﬁ?ﬁiﬁ%ﬁ?f&fﬁ b 2008 10
out by, 20 ustsaohge L Bgi ey phessure of whe ysten (0 SAE! B

) i -| ) : t
'éL|8(r)ret Foﬁsgf !tw;n usﬁa[ ygglas tI?"ch%?Sf‘f’?-ﬁ%E@%rﬁ%%%ﬁgﬁ@&%ﬁ;ggﬂgg{]f iC

conponent 0 u’fﬁh%n’r}m‘f@nmemﬁdtr@nébfipehuﬁeiscgg{.égt ivﬂ?a:?u 1fbglce of
range.

the nol d at t#epid [huous injection nolding to "a speclf
The i nsi de pressujfﬁgj{%%gt%ﬁﬂqg § Wkt teedueeidictul, an namdent 2t ef oGt age
- of the reacti€@nivaleaies drf meae) hOg§Lskh the forned al cohol or
phenol . The dnside pressure of thedgié%%%’nkﬁ(r%%ﬁeafsﬁﬂ"ﬁﬁ e hp drrived
reaction is generafy 6"& fhignoreaction EBxamie  igfe. bheméi@ﬂ?‘i’#ifs 'or%%'[é)xy
conpound usednt a mag_ggacgr{:ﬂglgol Igaégﬁggte of the present Tnventi
include 2, 2-bis(4-hydroxyp enyr)% [0 S (Rt Rrefsmred Edm e ojeyihenol
~ A" her ei naf t 8f) thpj preskendr duypelByh). net hane, bi s(4- hydr oxyphenyl’) net hane,
1, 1- bi s(4- hydr oxyphenyl ) pr opane,

1, 1- bi s( 4- hydr oxyplenyl ) et hane,
5 5. b! o(2- hydroXyp e%ﬁ%%mate composition to be injection molded
2, 2- bi s( 4- hyim Qh}é—ﬁréséllhﬁ&hmé!tﬁli%ﬂyrﬁjp be ¥ educed by any polymerization
‘ method. A melt Polymerization method and a solid-phase
polymerization method are preferred from the viewpoints of
bProcess, cost including raw materials and no need to use a
polymerization solveqt such as a halogen-containing Solvent
and a toxic compound such as phosgene as a carbonic acid ester
forming compound. The melt bolymerization method is more
Preferred. |
The melt polymerization methodr is carried out by
s*-t_irring-an aromatic dihydroxy compound and a carbonic acid
diester under heating in an inert gas atmosphere under ﬁormal
-pressure or reduced pressure and distilling out the formed
-alcohol or phenol. The Teaction 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 fomed
by the reaction. For the production of a Polycarbonate by
| the melting method, the inside pressure of the reaction system
- is gradually reducegd to 10 to 100 mmHg while the temperature
is gradually ;‘aised 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




2, 2- bi s(4- hydr oxy- 3, 5-di bronophenyl ) pr opane, :
2, 2- bi s(4- hydr oxy- 3- net hyl phenyl ) propane, 2, 2-bi s(4-hydroxyphenyl) pent ane,
3, 3- bi s(4- hydroxyphenyl ) pentane, 1, 1-bi s(4-hydr oxyphenylp&yahahsane,
bi s( 4- hydr oxyphenyl ) sul fi de, bis(4-hydrox¥fhenyl)sulfone and what are
obt ai ned by subséh;;ting an aromatic ring %er eof by an al kyl group or
aryl group. ThH&y aaty ussteith A HpRe 1 Rk glaN nbi nati on of two or nore. Qut
of these, bis, OI%?HA« is. . parg'?i cul a?lié;dbar ngﬁﬁgaef PHNY R St toald op @iont
of view . Exanples 0F9 r2lighbhnikighed maﬁteguén%ﬂﬁfed{ﬂgeg%' car bonat e,
di napht hyl caﬁmrﬁﬁuﬁﬁécﬁ.ﬁ}gg&/%cabonate, di . met hyl “car RPEAtHT 8t hyl
carbonate and dibutyl carbonate, 21 %%nﬁ%rzéﬁb%.in]ﬁhél&afiyt@@ége of
di phenyl car bd#i& Eeactiant andlmakingrede el 4 00:an econonical point of
Vi ew. In.the'ghgagnﬁ i nvention, a pol ynerization a5 ySPIREythaR wswall t
accel erate the po yﬁ%rl ‘Hnthﬁt%qnﬂhet¢ﬂbwmmeabaagi§éP6§% Y S

pref erably anoakkafiC@ﬁ§éﬂen€%Q§ﬁﬂﬂ%5g@ an al kali "earth neta coﬁ&ﬂﬁﬂf The
conmpound i s, gfﬁoir:hexa ﬂe, a hydroxiae, %;BPOE%immmng:amee,
acetate, nitrdtelfiNpideat sihid itine AR EH 1 U anate, stearate,

bor ohydri de, 96%?88&?1 phosphat e, acidic ﬁlﬁdgé‘?%%ﬁéﬁ&oWﬂméml
salt of an alkalf nmetar OP*¥8n éﬁk%]in%éﬂehpneﬁatreléfugﬁéa§§¥g ﬁxgnples of
t he conpound fuxcthee sediicyy iW‘EE‘gx},_g%t ot gssi um hydr oxi de, FERi U

hydr oxi de, cesjum hydroxide, rubiditm ﬁ%d? RIB T rihen gleanthivadr aoi flgke
sodi um  bi cartorfAsY %@t@%%ti&ﬂtbmarﬂm@af@rmgatQigghgicsrbogate sodi um
_carbonate, p@ﬁgﬁ@?%meat e, lithium carbonate,  ces?tinPBeRrBbnatthe

sodi um acet ate, potdssi um Actaridie |5¥sivem lncthatBat 506 $Fads { §AL Ehe

pot assi um ni freqad; ianuhiidigendvd gt g, m:u-ig% h(j) um nitrate, sodiumnitrite,
potassiumnitrite, _rubidium nitrite, |1 MumSiSrite, sodiumsulfite,
'pOtassiun1sulfite,ExFWPﬁPﬁnpguthEtaromadﬁ@”ﬂﬁﬁ%ﬁ%biy Rk %gh%rkg%gﬂﬁif,

[

li.thium Cyaﬂﬁh@uc&°@hﬁ”b6f§8§¥§g§£ & ggtgﬁinsggéggéx?gaggéion include

2,2- -
bis(4 hydroxyphenyl)propane (to be referred to as

n bi ~ »
. sphenol A" hereinafr ter), bis( 2‘-hydroxypehnyl }methane
bis( 4-hydroxyphenyl)methane .

~1,1-bis(4 -hydroxyphenyl) ethane,
1,1-bis( 4'-hydroxyphenyl )propane,
2,2-bis(2 -hydroxyphenyl )propane,
2,2 -b;.s (4-hydroxy-3,5- dimethylphenyl) Propane, -
2,2-bis(4 -hydroxy- 3.5 ~dibromophenyl }propane,
2,2 bis (4-hydroxy-3-me thylphenyl) propane, -
2,2-bis( 4‘~hydroxyphenyl) pentane,
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
l.)y an alkyJ. group or aryl group. They may be used alone or
in combination of j:wo Oor more. Out of these . bisphenol A ig
particularly breferred from an economical point of view
| Examples of the carbonic acid diester include diphenjél
carbonate, dinaphthyl carbonate, bis( diphenyl)carbonate

dimeth ‘
| .yl carbonate, diethyl carbonate and dibutyl carbonate




t hi ocyanat e; cesiumthiocyanate, sodi-um st ear at e&I pg;assgg;nssfhﬁqar ate,
l'ithium st eéir ate, cesiumstearate, sodium borohlybrl t,e p i azoat e,
b hydride, lithium borohydride, sodium phenylbora ,21?]]9 8211 2l

ot assi m bénzoat-e .lithium benzoate, disodium hydrogenp gi sodi o
S'Ot alesgi um -hydro’genphosphat e, dilithi um]ﬂydrogenphosFPat e, di sodi um

i |p° ~ di pot asButinos aHese digiipply %%Irtbsi SIGC§.SI um ?‘ﬁ ié§§Vupreﬁérseand
ote Ioo'ot ssiumsalts, nmonoceési um-s _, SoBRrERLpHLazs upredbiseand
:gldit 3m In??hgou Y 13 gFcenapieabl ponaings Spdaym sal ts, potassi u

' ounds and rubi di um
I thi lts of t _of fhese, cesiumconp S
o L I e ek

ussdatt ‘ . ( AT,
Eregr ﬂhaglo?/rpggnd and .a rubi di um conpound, @nd ceat R e - r Wiadi u

. YeriE atilion | i t eferably 0.001
atoms cont ai néd e Icmfgr;t&)a?%e% a01$ Oijflfﬁjheﬁ% i netal

00 % mor eoRb8LARADE wnd01 9 05
:[at?orlrs. T?le am)gn? of the 80$yn%++zeﬁqt6hmﬁﬁﬁél%lpdlm®reﬂ&reabbm%aﬁ?ggj_lge,nt81

p- cheni f:al | eqﬁPVaﬂ:&gttl)iBle gt% ;h&fﬂgﬁf!éﬁ(%?{:#g%%;qércefaouqi;pg'%dgg!g@gmsxgrﬁgl iof
Che.aromat1 ¢ S H8ERo.d:Eompeunas trkusal bukiesrsicbysnmpayndntt;laed)
earth metal soeResRE, ABErHL &fi&%l,yhgﬁggagg,gggggnbagg,cauﬁ_aﬁni ng basic
ni t rogen- cont ai ni ng baS|c_ cohpound” a Lor an thf | stability can
e Dot e 3t gl grisrerany ot e og o 58 Fal SEEEEb Raf s
IbFI 32% EAP?Se ag%(aaﬁlpl{gelg" O.ar[tﬁb Btt2bgen- colnt ai ni Q?albifli c rgggpgﬂgﬁ ;20 uae
et byl st WA 32 PRRAROAP o Fha e dvnd e
EE:L?E;; | y tM%M%mﬁimﬁ@@dﬂﬁ:ﬂcﬂ%@him@%&ﬂé@ destm
hydr oxi de (Pﬂgﬁggyghgwchb§%gum-hydroxide, francium hydroxide, sodium
' bicarbonate, potassium bicarbonate, lithium bicarbonate,
sodium carbonate, potassium carbonate, lithium carbonate,
cesium carbonate, sodium acetate, potassium acetate, lithium
acetate, sodium nitrate, bPotassium nitrate, rubidium nitrate,
lithium nitfate, sodiumnitrite, potassium nitrite, rubidium
- nitrite, lithium nitrite, sodium sulfite, potassium sulfite,
lithium sulfite, sodium Ccyanate, potassium Cyanate, lithium
Cyanate, sodium thiocyanate, bPotassium thiocyanate, lithium
~thiocyanate, cesium thiocyanate, sodium stearate, potassium
stearate, lithium stearate, cesium stearate, sodium
borchydride, potassium borohydride, lithium borohydride,
sodium bhenylborate, sodium benzoate, potassium benzoate,
.lithium benzoate, disodium hydrogenphosphate, dipotassium
‘hydrOQenphosphate, dilithium hydrogenphosphat_e, disodium
salts, dipotassium salts, dilithium salts, dicesium salts,
monosodium salts, monopotassium salts, monocesium salts,
sodium potassium salts and sodium lithium salts of bisphenol
A and sodium salts, botassium salts and lithium salts of

Phenol. Out of these, cesium compounds and rubidium

compounds are preferred.




hexadecyl tri nmet hyl ammoni um hydr oxi de; basic ammonium salts having an
al kyl, aryl or alkylaryl group such as tetranethyl ammoni um acet at e,

t et raet hyl ammoni um phenoxi de, tetrabutyl amoni um carb e .
benzyl tri met hyl anmoni um benzoate and hexadecyl tri net h%gﬁrﬁ%rrrﬂaﬁn%og? hoxi de;

. tertiary amnes such as triethylam ne, LR butyl am ne, di met hyl benzyl am ne
and hexadecyl di negpQyl anioe; asic salts such as tetranethyl amoni um
bor ohydri de ( Me4NBH4) ,ﬁ%%"?jr'a%ugLyl][bgﬁWBﬁPﬁam%‘EﬁmPiﬁé’qmﬂ):,least '
tetrabutyl ame®ei aelectedpheanl thergtdu %%HEB%@%‘% téé%ﬂ{ﬁt hyl.ammoni um
t et raphenyl %glrdate gHEéNBPM . 21 Decenber 2006 "1 | B Ustrati Ve | es
of the phospfioru§- ERELLHI Fompennd .c gido Ged i [ardty g asyBiaTiiusMdyoXi des
having an akkyhs abdka®hed K £ .such _as tetranet hyl phosphoni um
hydr oxi de ( Me4PCOH), tetrast Eiﬂ %%‘ls%ﬁ%% T ﬁoﬁ%&’?‘m%mqunt for

t et r abut yl phB¥pReAABAYhOdPOR de (1BO4BOHNoret gb@mlgp%s%%o iggm h)é()j:.r oxi de
(Ph4PCH) , bgﬂéy}:&(j%mt yl EEOS honi_um_hydr oxi de (PhCHZ( Me) Or:—I!) ar?d
hexadecyl t ri et hy! phiosphofii-emth¢dAdkrdé: makalbadiomssalts such as

t et ranet hyl phosphama/ambane [ . tetrahutyl phosphoni um ' _
bor ohydri de (Bu4PBH4), tet gﬁ&? %f’%%%@“ﬁ‘f@?%ﬁ%%?ﬁiaﬁ-@% f%BF&F@’-’PB&;IPBPM)

and tetranef hQ? pkRpHorchemicalapgehvhlont ) embivB4BBRRA an 10289V E,
. phosphor us-contai hi ng basrc

ni trogen-comy aj I QQEJ: c_conpound. and/ or

conpound- ar e/ iaésj%l{r% era I?/&‘ﬁggﬁfe?ﬁs anP@hbie1aFlyopreferablypochenteal

equi val ent's 2 m-arersicall d@psiealbhtISLs&d O O i ¢ phosphorus at om based
on 1 nol of_ the aromatic di hydroxy co_rrp%lim : il'hlgggnﬁﬁn?gfasaﬁﬁ?@tic

preferably Pt o FORGHRG! equi val ents, particularly preferably 50 to
In the present

e e MLk
adj ust ed t o COMPOURdr alres praefertasty it AL IPLOY & SLabL | ity under
varl ous nitrogenfcontaining basic compound and/or a
phosphorus-containing basic compound. A polycarbonate
having excellent color and thermal stability can be obtained
at a high polymerization rate by using this combination.
Illustrative examples of the nitrogen-containing basic
compound include ammonium hydroxides having an alkyl, afyl
or aralkyl group such as tetramethylammonium hydroxide'
(Me,NCOH) , tetraethylammonium hydroxide (Et;NOH),
tetrabutylammonium hydroxide {Bu,NOH),
benzyltrimethylammonium hy’droxide (PhCH,(Me);NOH) and
hexadecyltrimethylammonium hydroxide; basic ammonium salts
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,
dimethylbenzylamine and hexadecyl dimethylamine; and basic
salts such as tetramethylammonium borohydride (He4NBH4),
tetrabutylammonium borohydride {BuyNBH,) ,
tetrabutylammonium tetraphenyl borate {BusNBPh,) and

-.tetramethylammpnium tetraphenyl borate (Me,NBPh,).




conditions of the pol ymer after. polynerization in order to obtain a
- pol ycarbonate conposition having excellent stability which is alnost free

~ from a reducti on in nolecular weight and discol orati orma}?etc% %:r@b@@t i on
nmolding. To this end, a nelt viscosity stabilizer is pre eraB y used after

pol ymeri zation. The. melt viscosity stabl3ity is a change rate per mnute
cal cul ated from anlfmgkigég.val ue of change in nmelt viscosity neasured in
a stream of nitrogen at a- shi&gr Xpupiegs of tha/ phesaheracocontriffngi nut es.
The nelt visbasitycenpbithtiz@hcladenenBsSaERL vk ' 1 %c nber 2006 14
has the functjon. of deactivatin pa?t o? aPP'ug'le he oacltd%ﬁ V%(?ﬁ an

pol yneri zat i 6hF¥ht afJ¥L 0%edlkylaryd prodpcsich ak a pol ycarbonate. The

melt vi scosi 3Rk b4 dded_whi l.e t he ol ycarbonate as a -
reaction pr o%%%f i's lj#r%%ﬁfé%gg%‘og?l‘%rHYﬁﬁoxbg?yégF’b%aﬁﬂe is pelletized and

re-nol ten. |¥etieethyhphosghsfiukt hyayoggd@dﬁggép@lq) kneaded whil e the
pol ycar bonat.ge ich js the reaction product in a reactor or an extruder

is molten or*S#Gd THPRRF DR en ben sk Edooridee (BuiRa@H ) pol yneri zation is
~pelletized tduiaiphd - he eactor. Any known nmelt viscosity
Iﬁﬁll’):ﬁ%sé gﬁl&rﬁolm%r%’ﬁ%%uﬁ%@%% as organic sulfonic

stabilizer may be used. uftonrc a _ : _
acid sal ts, begvzgdiinimmittyipivosheh Bwh oipdr OF 088 Fpﬁéﬁ;% ﬁpéﬁqygﬁédes and
or gani ¢ sul fh%@a\c?eam betains are preferred because they ave'a rge

ef ;e(t:)t _ Iof i rrpr;t)1 | r?glt _ gm“lﬂ%@k?}‘jﬂw&% éﬁ?@@hld idas amﬂolt)as::c:mﬁ]alwi st ance
and boi | i ng sw@hehs et oh ed pol yner. 0 ese, a

sul foni c acid conpound repreggl'rﬁ eé@yﬁﬁ@eﬁoﬁw ?o&r’fﬁﬂpé%h/) i's

preferred: Aernabutylp¥psphiverieim b%irdrqrdrﬂwq\m;l@lyﬂaljlydrocar bon group
, and X1 is an

ammoncum - o5t 5ABAERIBERERRCRLU (E5T SN ABdh HaztenyrodaEboh auoup
having 1 totéframebhyplphedphonium tetraphenyl borate (Me,PBPhL,).

The above nitrogen-containing 'basic compound and/or
phosphorus—containing-basic compound are/is bPreferahly used
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 egquivalents, particularly
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 various
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
weight and discoloration after injection molding. To this
epd, a melt viscosity stabilizer ig preferably used after
polymerization. The melt viscosity stability is a change

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

‘ .‘The melt v;i.s_c_osity stabilizer in the present invention




By contai ni ng this, the activity of an alkali nmetal or alkali earth netal
~conpound used as an ester exchange catalyst can be reduced or deactivated,

thereby neking it possible to obtain a polycarbonate BaWHAg,£X58hs ent
gual i.ty such as color, heat resistance and hydrol yti c ‘fesistance. The
-sulfonic acid conpound is nore pref erabl sul foni c acid phosphoni um sal t

represent ed hyashehd &y o) because it has a large effect:
21 December 2006 15 A§% 1%9, &%é‘g&‘g{’ﬂn%@?ﬁ&&‘ AELl o dihe nCAZVMS' Aa,
A5 and A6 ar @%a@@?mmmby aatabpevalgal EMQI’ ehar ggp %958 # ng 1
to 20 carbonﬁg%n?é bb%l?the above formula (I1V) -1 1s e_.flr8 a
hydr ogen atom th g %Up hexyl group and dodecyl group and A3 to A6
are each |ndepende|'1'llieyn@g_ltee,tl§ £ l, ;90U tyl roup and octyl
group. The sul fonic acid corrpo%r?fgl?t?ng?%@és %s aR'é’i‘é(ag’Fl 9398@ whalet khe
resi dual est W%&ﬁﬁ?&f@%t@ ;ﬂsn:‘ea@rttlmnn@droldlmdth&s ROLYER! o KRPVA.. @Jal yst
deact i vators a‘ilfif'oqz 59975 are al so effectively use
t hese, ammoni um salts of ﬁ f o‘ﬂl aﬁ‘(&ﬂp?@)slmrbheum Sl teheofEcatidoni C
hosphoni um

acid are preheeredt Malyemp%iadfd@@ddh AR YR and

salts of dodeglé enzenesul foni ¢ aci d, :jtcrmonl um sA S}éﬁ °plﬁ’ kg sal ts

of par at ol ueNB3GPf dfi Ebgcr@acion pmosthictmisald &eﬁtﬂ:dlh%%o@i‘ﬁ' ﬁ?%éls of
vat or s,

of these catal yst deactl

b | f A t
fonie. °ﬂ’°‘c'é‘8%,“§§ﬂn i ?‘h?&%o?é’%%%amev)abltam iaditienr | y
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Sulfonic acid compounds such as organic sulfonic acid salts,
organic sulfonic acid esters, organlc sulfonic anhydrides
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
‘the obtained polymer.

Out of these, a sulfon:i.c acid compound represented by
- the following formula (IV) is preferred:

At-50,%* (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
having 1 to 10 carbon atoms.

By containing this, the activity of an alkal.l 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
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:




resin alone or as a mxed solution of it and water. The anmount of the

catal yst deactivator to be added to the polycarbonate resin obtained by
nmelt polycondensation is 0.5 to 50 nols, preferably 0.9 pRedferbg, nNOre
preferably 0.8 to 5 nols based on 1 nol of the above main pol ycondensati on
catal yst selected froman alkali nmetal d&mpound and an alkaline earth
nmetal conmpound. In other words, it is used in an anount of 1 x 10"5 to 1 X

10-2 part by wei ght based !liil Decemtfer 2006 16 100 parts by wei ght of

t he pol ycarbonate resiy? 9l §@rfdﬁdh‘ate co \ti.on of the present
I nvention contains an est an 3aha§hat I C m(r%?(?arlboxyl Ic acid having 10

to 25 carbon atons and an ‘ariphatic b?)l yhydric al cohol having 2 to 10
carbon ato ' roung 0f,40.005 to Q.2 part by weight based on 100
parts by menﬁv%%egpl ?*hé §bo pdty@hdnapEe eAchaipdrpententdyest er of an
ali phatic memesAIReY Hy@rdL Y| ' r t and_an -
al i phati c pol yhydr '%c. al g(()ahol havi nggﬁzbl#g *ﬁ%’%ﬁ% ggnpcg[bo(?rscoal[’%no%r ?%W%bl y
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is smaller than 0.0Q5 part by weight, desired no re ity 1's not
obt ai ned an8*®HBnaRHe OSkBdnOTO8M-arger than 0.2 part by weight, the

surface properti f aticle deteriorate or the netal nold is
contani nated di Sg%%asr@'a%%g%ﬁl ﬁ’é)mgloiuﬁlﬁa?ﬁ}c RBE DSk ferctddiataravi ng
10 to 25 c&ebohhat nasiauan.hespeese&bhhﬁgenb'bqral'g:ggl wdet 23R e iiplgeghiec

| i near or braiched cgr boxylic acid or a saturated or unsaturate
carboxyl i c Berd"eEpetP PR’ EREAPVES drackdvaionsh diisc Losedc aybdPHA ¢ aci d
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such as i so¥etbneifcsatfdnicsotid dadapiosspeh thimissQmy betdlifonic acid
are preferred. 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.
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.
| 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 obtéined by mélt polycondensation
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 1072 part by weight based on
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pentaerythritol rogepal plaie, penta the ester moiety of the above

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.

The aliphaticrmonocarboxylic 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
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, isoarachic acid and
isohexacosanoic acid. Unsaturated carboxylic acids such as
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 haviﬁg 2

to 10 carbon atoms in the present invention-include_ethylene
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?he group consisting of hydrogen atom —and-akyl  group having

i onsi SLing o |
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e ' 6. carbon atons,
a | e ro ,
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110 W OO (1| x-butanediol diisopalmitate, 1,4-butenediol.

. 'diisostearate, 1,4—butenediol.monostearate, 1l,4-butenediol

| distearate, glycerol monolaurate, glycerol monomyristate,
glyceroi monostearate, glycerol moncobehenate, glycerol
monoisomyristate, glycerol monoisostearate, glycerol
monooleate, glycerol lmonolinoleate, glycerol dipalmitate,
glycerol distearate, glycerol diisopalmitate, glycerol
diisostearate, glycerol dioleate, glycerol stearate
isopalmitate, glycerol trimyristate, glycerol tristearate,

- glycerol tribehenate, glycerol triisostearate,
-trimethylolpropane‘monosfearate, trimethylolpropane
monobehenate, t:imethylolpropane monoisopalmitate,
trimethylolpropané monooleate, trimethylolpropane
dipalmitate, trimethylolpropane'diisostearate,
trimethylolpropane tristearate, trimethylolpropane

_friisomyristate,‘trimethylolpropane trioleate,
pPentaerythritol monopalmitate, pentaerythritol
diisopalmitate, bpentaerythritol trioleate, pentaerythritol
tetrastearate, Pentaerythritol tetraisopalmitate,
pentaerythritol diolreate distearate, sorbitan monostearate
and saccharose diisostearate. .

Out of these, glycerol, trimethylolpropane and .
pPentaerythritol esters are preferred.




0-0 b R Re wherein R5 to R8 and W are as defined in the above formula -
(1), for exanple, a conpound represented by the follow ng formula. 21
Decenber 2006 19 Goto-0Qoio-0 The first aromatic co ' t ai ned
~in an anmobunt -of 0.015 to 0.3 part by weight, pref erabIrﬂyaq%lé.?;glflggprtéob(é .28 part
by wei ght, nore preferably 0.017 to 0.25ipart by wei ght based on 100 parts
by wei ght of the aromatic pol ycarbonate. The conposition of the present

i nvention is suitabry fﬂ%’f@rﬁ@i@%’tiw chwpenndntentbhinkd ahovReester and the

first aromgbmpe8iPeHAYEEEN, | eposit on the pol yner contactin
surface of a metal mold ?f\fwen a%%#%%‘fﬁ’?‘rﬁjr%ajr% neRreRerted mYcltg'@ss of
2 mmis inj eEelbowingdEdroetag(Lbe:above ester of an aliphatic

‘nmonocar boxylic acid and an aliphatic pol yhydric al cohol and the above first
aromatic conpound Rt a cylip#er tenpergture of 3801 C, a nold tenperature

of 80 C, an inj non speegwf 200 c and a/Hel di ng pressure of 3,432
KPa (35 kgf/cnR) > @ Y Ly _Ugeo t he iafg)ve range to
ensure that the t ar omatde/ conpou s cont\ijhgd in the deposit in an

amount of. 0.5 to ®parts by® wei ght sef erably @16 to 2.8 parts by weight
based on . 1 part by weight of the ester. When the ester and the first

aromati ¢ conpound Iaf & heC QoReN8d i1 d NGsdepesi L7 i above ratio,
desired nold releasability is obt“{ei{xl ne'deRarid&a' rr%l erff{ Q?t P&fe. from an

i1l effect diderendaniilmndgnevhaselettedafest g groabt 8bnedstIRg of
further conprise a second

S T A TR S L
\/\1 H (I | 1) grb@pbhaving 6 to 20 carbon atoms and aralkyl Qroup having
7 to 20 carbon atoms, R®, R', R and R are each independently
a group selected from the group consisting of hydrogen atom
and alkyl group having 1 to 10 carbon atoms, W! is.a tnember
.. selected from the group consisting of alkylene group having
1 to 6 carbon atoms, alkyl;i.dene group having 2 to 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,
OoxXygen atom, sulfur atom, sulfoxide group and sulfone group,
‘and X' and X? are each independently an ether bond (-0-), ester
bond (-C00- or -0CO0-} or carbonate bond {~-0C00-}).
EBxamples of the groups representing R’ to RI2 and W' in
- the above formula (II) are obvious from examples given for
R' to R* and W in the above formula (1).
- The above first aromatic compound is preferably a

compound represented by the following formula (I.I }-1:

- R R’
| co Wt 0co _
<> n‘@@‘g‘@ (11)-1
) O RG Rs v

. 5
wherein R® to R® ana w! are as defined in the above formula
(I1),

for example, a compound represented by the follqwing formula.




R R R8 wherein R5 to R10, X1 and WL are as defined in the above fornul a
~(I'1). 21 Decenber 2006 20 The conpound of the above fornmula (I11) is
preferably a conpound represented by the follow ng formy &ohod: RO R7
-OCOW. OH (I11)-1 ORRa wherein R5 to Ra and W are as %glﬂanre? fan t he
above formula (I111), for exanple, a conpeund represented by the follow ng
formula. GO OH 0-0- -0 O The second aromatic conpound is contained in

an amount  of erably 0.0 Q 0. by wei ght, nore preferably 0.011
to 0.095 part @J—Qjﬂc_ 0 @ . g_ . 0 0 0.09 part by
wei ght based o parfs b ght | of a oxrﬁﬁ cWy arbonate. The
above ester of an alipHatic nonocarboxylTT aci doand &m4liphatic

pol yhydric al cohol,_and. t he above second aromatic conpound are used to
ensure that the setond HPmAG@matdfpeempound dencanhadned imenbawymdenosi t

' topfg, | ts hby. | ght, nx eferably 2.6
in an anountopfo ayef ebapl y pa?r@b&%;&pag ﬁ@gﬁﬁw‘ﬁf Q-Wé%gggéf-.rzaerte?/,

to 9.5 parts Dby weight based on
when the seck¥idedigdhitat rorepmpaferab Bpoesat e Opzfs-b%‘i:taﬂ?%ifé{%%%e 1)
I ght,

I s contained,| mount . of referably 0.5 to 50 parts” by re
pref erably 89%“11?(5; Igé.i%ti‘)al?}{swﬁggﬁi @ﬁt?gﬁaﬁrpmaltacl pojyehebahbyeQ. 5 to 2.0
parts by wei ght -based cempbsadli t.gh f.the.first aromatic conpound
represented by the abovep%ormﬁogb%lf\ll\??gngfgsgggi F‘EHen&fﬁPB 18| sudbdblyty is
“obtai ned. MAHRINIGeE bint 1tdld iampunits ofnthiet abeke! BEthi sha BHQMBL S+

conpound an ' he .second aromatic -
conp %Mdﬂ@hb%p%u%d seen q_n a deposit on the polymer contacting

~surface of a metal mold when a 120 mm x 50 mm board having

a thickness of 2 mm is injection molded using the above ester
of an aliphatic monocarboxylic acid and an aliphatic
:polyhydric alcohol and the above firsf aromatic compound at
‘8 cylinder temperature of 38Q° C., amold temperature of 8¢° c,
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
~1s contained in the deposit in an émount of 0.5 to 3 parts
.. by weight, Preferably 0.6 to 2.8 parts by weight based on
1 part by weight of the ester.

When the ester and the first aromatic compound are
‘contained in. the deposit in the ébove ratio, desired mold
releasability is obtained ang a molded article free from an
ill effect on its color and mechanical properties is obtained.

The composition of the pPresent invention may further
comprise a second aromatic compound represented by the

following formula (I11):
L
X w! OH (III)
Rlo RS _Ra

= 5
. wherein R® to RY, X! and w* are as defined in the above formula
(11). o




conpound to the above ranges include one in which the 21 Decenber 2006 21
conpounds are synthesized and controlled simultaneously with a

pol yneri zation reaction by maintaining tenperature and 4§54 B8s Of
vacuum at appropriate |levels under conditions for the former stage of a
melt pol ynerization reaction and/or con@0tions for the |latter stage of the

el t polynerizati og, reaction for the production of a polycarbonate, one in
which the compound@es§AEREUPIAE Sh alastey foraudiax dd It hsapretdeavly

pol ycar bonat @ icomipéidfd S I rd ion, apd one in which the
compounds are i xed when tphlzét pol yécﬁar%n%{gé f|c§la]&§°83r‘i’%li ?ERuLAd(FET hol t en
after the end of polynerization. The nethod in which the conpounds are
synt hesi zed and controlled during a nelt. polynerization reaction is
‘preferred. Methods of controlliRfg the weight ratio to the above range

i ncl ude one in ! t he nol a tio of mFsarbonic acid diester to an
~aromati c dihydro it ae
reaction is incre (fér e le, to

g gi ng for | yneri zation
T894
pol ynmeri zation; polynerzati orécharge

to 1.10 to ca out,
b ratio control nethod) in
consi deration of theﬂaharact eristic features of a polynerization reactor
and/ or one iwhebeth tHemti aak gt QlRs [ ARRE sal i cyl at e- based
conpound at {ﬂ&}end of a polynerizati (?nsard%g&ctl onq'lx}rjlx%%c %8Xﬁcg°ﬂ“flﬁaa :
‘met hod disc b by USP 5696222. The contents of these compounds in the

~pol yner can ; ed net hods such as one in which an organic

| ow nol ecul a&rmgggﬁ?qun%%n glx r%%?’é%s‘ﬁ?g% B3l thefeldmegigpEomruda. met hod

i s neasured by high-speed |iquid__chronmatography to determ ne the anount of
- the conpound and [ i ch An §rgahi c /Sotyvent having high solubility
' % bOH no solubility for a

exXt

for an organic PNQw p
pol ycarbonate is ed to @arry ou raction to determ ne the

amount of an organi c | ow ol ecul ar wei ght conpound by distilling off the
sol vent. The fornBhengetoud aromatic compound is contained in an amount

()

of preferably 0.01 to 0.1 part by weight, more preferably
0.011 to 0.095 part by weight, particularly preferably 0.012
to 0.09 part by weight based on 100 parts by weight of the
aromatiq polycarbonate.

The above ester of an aliphatic monocarboxyiic acid and
an aliphatic polyhydric alcohol and the above second aromatic
compound are used to ensure that the second aromatic compoundad
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.

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, Imore preferably 0.5
to 2.5 parts by weight, particularly preferably 0.5 to 2.0
pParts by weight basedon 1 part by weight of the first aromatic
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

comp_qund to the above ranges include one in which the




[ tic pol ycarbonate
2 2006 22 is nore preferred. The arona _
géngggnggL of the present invention may further conprise a phosphorous

i an
' i h horic acid ester as an opti onglpGREBARRE 1N
gﬁ;ﬂn?sgfrl 3“?6?2 ?opo?ippart by wei ght ggseﬂ onhloo gangd e§t2?'?22|85e

- [ I rbonate. Exanples of t phosphor ou _ _
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tributyl phospﬁﬂ)e, trioctyt pHoSphPte qpp?@fﬂé{hﬁ’cﬂ T'mzobs{m hmwi > ]land’l
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, LI o ﬁ?{ gl p?‘ﬁ%ﬁ%/‘? edpﬁ]&?ﬁﬂ 3tsaepropriatehbayelphasgd b@,ndtirtlj]%rn%i?grhi o
prospt e s bhrenh e g Ul gl LR BRI e
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o101 S St 3 4 LA

' ' | i C osphite, : . '
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b sed as the pho . _ |
1S 1 el St 7

i ethyl pho .tribuy : . -

protont o R L M S ot it (s
di phosphat e, soiidy€lieal knk QQQ&BH‘.%?%?‘E%Q %zxte en@’ oF Doy ymende )
triaryl phosphates such as tripheny phosp e, Bldioa

. , : t These
tris(nonyl ph ?|Tﬁﬁggghapewhaqu_zhetbyhpb&hﬂbdb&@ﬁ?%@t@?gaggg_%&ﬁ of
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nds a r_in conbination of 006

hese. ar oty e phscphor ouedcr dhelPoelTapaisnsnon suactionoaenber
preferred.

Methods of controlling the weight ratio to the above
range include one in which 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
examplé, to 1.03 to 1.10 to carry out. polymerization;
Polymerization charge molar ratio control method) in
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,

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
reprecipitation method is measured by high-speed liquid
chromatography to determine the amount of the compound and
one 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




23 The phosphorous acid ester and/or phosphoric acid ester arelis :
contained in an anount of preferably 1 it 10-3 to 5 x 10'2 part by weight

based on 100 parts by weight of the aromatic polycar b%aéeece&ﬁzfzoﬁgrther,
the aromatic pol ycarbonate conposition of the present ‘invention nmay
further conprise at |east one conpound s#%ected fromthe group consisting

of hydrochl orig ﬂgfg,prgggﬂ)gﬁri c acid, phosphorous acid, boric acid, and
amne salts and anmonium salts thereof in an anmount of 1 it 10-5to 1 it"

10"2 part by wei ghtThsagsoman it0fopgthshBha M A tic
pol ycar bonat eiﬁ@ngs an_opt i onal corrponen?. Ugge%%‘gé%%ggg ‘g‘%&%aresem
conponents is effective'ih TeFtheRaepmpriseoavphosphersushasdsd ester

di scol or at i orend At &f ipBlodld g formation of a silver streak in the
pol ycar bonat e resin clg%potg t 3‘?1{ aatéﬁﬁéesttierﬁa&f ARePPLipRailngomponenti th

tenperat ure, PaAPELeF L 300C Lohd ghggartThe ﬁ@igﬁt%’é‘ﬁ& .to'ﬁt PT ﬁ Lhe gbove
amne salts i .secondary am ne such as di et hyl'am ne,  di¢€ A hES
! R - é(.)f'x : W : i peridi
di butyl am ne, “di octyl -afim P UIT AR b Rl ygripteonrt e, pi peri dine or
cycl obut yl amemples! O ithief IS, A5 4 TLNIELNY) arm ne, mt henigam ne.
“tributyl am ne_or ﬁyri di ne. The afmount © %ecgt‘% Gitahel c as
optional coRfSfBRiEepsspehian Alrtimethyl PROSphOLS | frﬂ@fﬂ%f ﬂﬁo%\l%ght -
- based on 100+RabhtvRY phBk H% of the aromatic pol ycarbonat®e. “To ove
aromatic pol ycar bobat B coﬁp EPri 5iioCtiHe Phoseddrtei nventi on may be added a
conventi onal kyik(ewathelRasel ) paBBHH 1 REOC . tag]i hggh, heat resistant
st abi | i zer, 'Qﬁnt i oxi dant, opti cal %)t abi i ?3?’,“?’8@8 °§PQP‘tPi'gF¢F1§§§Gfﬂber, '
netal inacti ??%lggemlgéq@aaiecgmhphmsmli&atam B learylbhabphli 298Nt
flame retar dﬂﬂicfé‘ﬁoéﬂﬁri;éﬁo O%dl ng. to application purpose.
Conventiona|1:_=y kKnown release %’gﬁ §5aPB°R partFéFYebobexytophosptiet, an
al i phati ¢ cafbbagyl @hasphbtek aspeh YRy 0f i h%ll pRZte StrirEyS"
al i phat i ha\g T Least o6 21 pobenber %%0 fggﬁﬁbspﬂl e, tricresyl
‘ ﬂbqsp ite, tr:Ls(ethylphenyl)phosphite,
: tris(z,4-di-t-butylphenyl)phosph:i.te,
tris(nonylphenyl )Jphosphite and
tris( hydroxyphenyl )Jphosphite, and arylalkyl phosphites such
as phenyldidecyl phosphite, diphenyldecyl phosphite
dlphenyllsooctyl Phosphite, bhenylisooctyl phosphite and
- 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 trialkyl
ho i
bphosphates such as trimethyl phosphate, -triethyl phosphate,
tributyl phosphate, trioctyl phosphate, tridecyl phosphate,
trioctadecyl phosphate and distearyl pentaerythrityl
diphosphate, tricycloalkyl phosphates such as tricyclohexyl
phosphate, and triaryl phosphates.such as tripheriyl
hosph i '
o) phate, tricresyl bhosphate, 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.




unreacted and free hydroxyl group of the polyhydric alcohol. The above
al i phatic carboxylic acid is not particularly limted and may be a -

saturated or unsaturated aliphatic carboxylic acid. Thg rd.LRAB@bo6s
carboxylic acid is preferably a saturated nonoval ent fatty acid,
particularly preferably a saturated nmondl ent fatty acid having 12 to 24

~carbon atons. ExanphfRspRb iphatic carboxylic acid include dodecylic
acid, pentadecylic aci % %%Fﬁqr?lh(s: %’clr%?s(f\ﬁﬁ €&yPhesabiodicsacid estaei d,

nonadecanoi ¢ ¥%¢0ls maadidineddin arbehiing ag 1i eric.acid. _The
above pol yhydyi-a alr%o$1_0I I,s_not particular ?;SE ﬂlrlé%;d_fggﬂgﬁé Fﬁa§0betﬂi va¥ent,
trivalent, tetravarent? "eiehtadasesonot 00 @aata eyve IGHANDEaheOhrbhSet i o

pol yhydric aleltdrbondtede £f hyl ene glycol, propylene glycol, neopentyl
glycol, glycerin, trinmethylol’propane and pentaerythritol. Qut of these,

glycerin is particEPEERTpridiearethatikepaDo¥srbahhial ﬁﬁ%? 0 i s
preferably a J:%a.ste'ﬁrta:&x?d Irlrgioval ent_ali pha%)?c rm?]%%*lzgccerl eéia%g‘?r?gpgnt%e

di gl yceri de Kaving 12" Y37 548 136 f usithes canprase\as AaEis tabnesdaipdigigound

i s desirablysededted feBmuifel j;aht. ratio of the epoxy conpound

r epr esent ed gy t he above forrru%ﬁ]%o\t{}%%%{émﬁa ia“ydé%‘%‘@ﬂ%ﬁ)o%ﬁidi.i s
preferably OP BSPBOS}Cnﬁﬁédprphels@hloy-oﬁks4&cti@',lbo@g_@”rrg<ﬁsd of r{)&]%lrpr ocessi ng
stabilizer i BﬁhHQeanc?-a&,;an{ﬂ - 6- (13-t- butyl - 2- hydr oxy- 5- mat'hya} enzﬁn)e- 4-

met hyl phenyl —acryl ate and -4 $&lts thereof in’an amount of 1 x 105 to

2- (1- (2- hydr dx¥-130)B-plart -penpai - - di,-t - _pentyl phenyl
acgyl git e. yExaxn:gl es, of Them%pt?(c%:%g%%ﬁ ir%ﬂe]rlollbngﬁfd:eg LH‘?F”&H%%Pfthght
absor bers suthoBRtRRt¥arberabaséd) caspan nestibAsh UoRBonent.

(3,511 but 1 S nydr SR SertH Db BRI Ae I DeeBbot 260 25
- 2-(2- hydr oxyebimigatyinshemt Qioenz Dé At AZOhEn as diécoloration,

: deterioration or the formation of a silver streak in the
polycarbonate resin composition at the time of melt molding
at a high temperature, particularly 300°C or higher. -

The amine constituting the above amine salts is a
secondary amine such as dimethylamnine, diethylamine,
dibutylamine, dioctylamine, dilaurylaminé, pPiperazine,

-piperidine or cyclobutylamine; or tertiary amine such ag
trimethylamine, triethyamine, tributylamine or pyridine.

‘The amount of.each of the above compounds as optional
- components is Preferably 1 x 10 to 5 x 1073 part by weight
.based on 100 parts by weight of the aromatic.polycarbonaté.

To the above aromatic polycarboriate composition of the
present invention may be added a conventionally known release
agent, prpcess-ing stabilizer, heat resistant stabilizer,
antioxidant, optical stabilizer, ultraviolet light absorber,

- . metal inactivating agent, metal soép, nucleating agent,
antistatic agent, flame retardant and the like according‘to
application purpose. '
‘ Conventionally known release agents are a partial ester
compound of an aliphatic carboxylic écid_ and a polyhydric

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




2-(2- hydroxy-5-t-octyl phenyl )benzotri azol e,
2-(3,5-di-t-pentyl - 2- hydr oxyphenyl ) benzotri azol e, _

2-[ 2- hydroxy-3-(3, 4,5, 6-tetrahydropht hal i m donet hyl) ri azol e
~and 2-[2-hydroxy-3, 5-bi s(a, a-di net hyl benzyl ) phenyl ] b%ﬁ?@%&%ﬁ%o%%

" benzophenone- based conpounds including 24hydroxy-4-octyl oxybenzophenone
and 2-hydr Oééiﬁé taox &e zophenone; ~ hydr oxybenzophenone- based conpounds

i ncluding 24T GRete u?’; hydraxylsggpup dfuthe-polybydrybdenzeme;. and
- cyanoacryl at e- baserhés QiReNSS; pist ydi | - 2- cyano- 3, 3-di phenyl

acryl ate, and. nickel -based qt%nchegs?%%t?gms cn?%%éllsd?ﬂjﬁt%ﬂr&iwléé%ﬁbarmt e
and [2,2' -thiBbted4andomayl peenokateyrht2debhy uh@athad v Nl £xanmpl es

of the netal ] ' i ng.age i nc]j ude .

N, N -[3-(3, 5?%1| - %*%%?{’u g%}ﬁyd%}}& FbtorerexYlhgdaatdngs and exanpl es
of the netalpsat@ra Usl s 018l 264 R ' |, stearate. Exanples
of the nucl eating aglé%t i ncl udeﬂgasgﬁ)ﬂi%ﬂala%egigggltgﬁglé%ﬁ'gzpﬁgfrs-lﬁﬁééﬁllf

" conpounds sIRFEERTABLY ut satyuatedunyhovehyh} phasphonata, hdi-Bggzybi ggne

sorbitol andy | s(2,4-di-t-butyl phenol)acid phosphat e sodi um
salt. Exanpl esr%ltl%(%gn%g r|ﬁ£{'st atic agent include quaternary anmmonium salt-

- and al kyl phosphat Exiaamgpac s &P @l s SiyHk 13 : oy
trimet hyl ammoni um net hyl csau oa}%%].'l %%? ePEH9%e 1 ame

(S-1auram d%rq%gél]?

retardant i Ih1Geh- RARkadeelbhoaphds i pahoitiesaeig, such as
tris(2-chlo e)og;] , | such as __hexabr onocycl ododecane and
decabr omphgﬁgﬂ%ﬁxi efl%)m%tég'?' ?ﬁ%éggﬁi%cﬁnﬁ&?ﬁ@?%qﬁcéﬁt igpaghic
trioxi de, aAcidonypeheserta@dide Al lldgnsdurdglqxi de, and mi xtures
thereof. 21 Deceggﬁr 2g06 26_The above conponents may be added to and
kneaded with a nol'PefPBYPyRALEBEArdC 8icahplbé sasedd paortant Uarasded with

limited and may be divalent, trivalent, tetravalent,
pentavalent or hexavalent. 'Examples of the polyhydric
alcoholincludeethyleneglycol,propyleneglycol,neopentyl
glycol, glycerin, trimethylolpropane and pentaerythritol.
Out of these, glycerin is particularly preferred.

The above partial ester compound is preferably a
saturated monovalent aliphatic monoglyceride and/or
diglyceride having 12 to 24 carbon atoms.

The above partial ester compound is desirably used to
ensurethattheweightratiooftheepoxycompound:epresentmd
by the above formula (I) to the partial ester compound is

-preferably 0.25 to 5, more preferably 0.42 to 1.

Examples of the processing stabilizer include
.2—t-butyl-6—(3-t-butyl-2—hydroxy~5~methylbenzyl)44—
methylphenyl acrylate and
2-[1-(2-hydroxy~3,5—di-t-pentylphenyl)ethyl]—4,6-di—t—
pentylphenyl acrylate.

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,

-2f(3,5-dirt—butyl-z—hydroxyphenyl)benzotriazole,




a pol ycarbonate solution. Mre specifically, they are directly added to
‘and kneaded with the nolten pol ycarbonate which is the reaction product in
a reactor or extruder obtained after the end of a pol yyg§d.zahi D00k €act i on,
or the obtained polycarbonate is pelletized and supplied into a

si ngl e-screw or doubl e-screw extruder tog%?her with the conponents to be

nmelt kneaded Qogethﬁr _ghﬁ l.ned | ycarbonate is dissolved in a
sui t abl e sol vent (suchogg- ne?%@&ghgggﬁpgﬁ otaiagadeor m t ol uene or

tetrahydrofuréﬁf2-Bﬁérpﬂw-56npoaeynphah91g®éggo&giggglgesU|ting sol ution
and stirred.zL@3ogggﬁ_ o.re uie the heat history tinme of the
pol ycar bonat e”i n~ &~ nol { enPEP ¥~ anBYdKexypheayldbenzoesiakolke- el ting the

pol ycar bonat e2-[2-hgapoefesLes 40 d nead e_conmponents such as a
sul foni ¢ acid cquound and aFcycf?gg E%ﬁggﬁxgrﬁpP%n?ﬂémhéPF@hhpdDycarbonate

obt ai ned by m#¢nYhbPeReetobazabe amdt hen pel | etize the obtained product.
The pol ycar bopate osition of the present invention can be formed into
vari ous noldggagfﬁﬁgﬁggqﬁ'4qﬂQ&ﬁﬂ%Wﬂ“ﬁ%mathglen#ympbngnfp]ding may be

carried out Benmioiadtle AHEH A 1 | i nder tenperature of the
ef erabl y s&ﬂ}% 0 %%0@ %g%oﬁ?f'p%éqﬁ tHekydingder

mol di ng machi | S pr

tenperaturei%?ﬁﬂdﬁﬂJEWﬁﬂ?QRﬂlgxmbanﬂdpﬁ&Hﬂnﬁ>®m@|ded article cannot be

- obt ai ned becausggg: laui di the polyner is low Particularly in the
ey b chbaoei}

case of nolding an optic A &hich is one of the nmjor
appl i cati on hydrexybenzophenohkcdtkeddi@m dd ans ription of a stanper
.signal | owe s4gisa%; ntagedusl . When the cyli nder rature is higher
than 400C, t A&t HEF haPUug¥tBhPBYAansh306 - ie tpbLYFRL. 4-BAN Ry HLAYLARYL .

greatly worsandngykh&aeplPh+al hani cal _properties di sadvantageously.
The nol d tenperature is irpre e?%%$§ sePrPeyngs dgcindivg Wien the nol d

- tenperature ?§hY10%e¢Y@haﬂ35E€Hiph@ngmlggg aLkkC! apno e separated 21
Decenber 20q¢u%ﬁgh%%%for€%y and_when t he n%|dEFén%g§a ﬁ?%egébﬁﬁﬁﬁer t han
140 C, desited nord ret@asybitiekel sdhbutpbdathedcaroans tngnio t he
present 'f“”*ﬂJiﬁhtﬁﬂbbiﬁFiﬂﬁiﬁbfgiﬁﬁgholate)]-2-ethy1hexylamine
nickel.

Examples of the metal inactivating agent include

N,N —{3-(3,5—di—t~butyl—4—hydroxyphenyl)propionyl]

- hydrazine, and examples of the metal soap include calcium

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.énd'
methylenebis(z,4—di-t—butylphenol)acid-phosphate sodium

salt.

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

Examples of the flame retardant include
halogenwcontaining phosphoric acid esters such as
tris(2-chloroethyl)phosphate, halides such as
hexabromocyclododecane and decabromophenyl oxide,

metal

lnorganic compounds such as antimony trioxide, antimony

bentaoxide and aluminum hydroxide, and mixtures thereof.




~article can be separated fromthe nold snmoothly by the nold release
function of the first aromati c conpound when the first aromatic conpound
represented by the above formula (Il) is. adhered to t%ﬁ{%@&jfo% -
pol ycar bonate contacting surface of an injection netal no or contai ni ng
the aromatic pol ycarbonate in an amount & 0.005 to 0.1 ng per 1 cnR of

the nold surface aj, th%ti me of injection nolding the article. The nol ded
articles of the ardhafiP®VSoPJERPBEHSmegnbesiddash tef anide kpeasded: wihlient | on

i ncl ude el eca il tterd i 1yeAPHINAG! | i ' equi-pnent ;. aptical _
parts such as Iense?,é g‘ré?srrs, dsqﬁ)s?r}aﬁg | ?g‘fi%%%%a glrﬁéicgsﬁfar‘?ﬁgn’@ﬂfﬁ such
as optical dof sSROLYEREDRRALs smbubponcalMdrdespmecidRRl 110 CLigey &hectric

terial | ' | i . l1ghti nmb d h
rectric mnesr et EREEED dfa BRPanddiiiin shdhp IPan oo tysashanate
exteriors, whah siortHBcididoNsrdasst 2 Ng f@&?{%ﬁh&r ngﬁgéﬁows_

materials; security and protective materials; spor | é1sur
ni scel | aneo RPIFHRRE sddprathacemdief i pelameirizatdont aeaets oandopagks Ng

mat eri al s; i rnanent materials._ The  above optical disk
substrat es %c%ﬁg ?&&?{&%artbg)sn atat?/i:'n% %ef%W%?’B? SupPkhed olntp a LD,
CD- ROM CD- Ringpitecrsagest ioa mmmmsaw{d&b'&g%%% wﬂ&?%ﬁ% es

obtai ned by | ami nating together two nolded substrates. having a i ckness
of 1.2 mm STHRORERES F‘f&v%ﬁgme&tt inaaftet tfgedh@mmomrtheD\db sathsdd at es

obt ai ned by pol1gEaRabnadet 7@€ fog o | ded substrates for DVD having a
thi ckness of Oa?amn %%g %\E/Dhg%ggtlrad;g‘nl r‘-ilclsﬁld'g:aé\]/ﬁ ROVVendy g chh @sDvD- RAM
substr at es. MEkbydebstchitarids, apilicaadfdeeot8ilAsnausk %eQEah%ro@u\%%‘ﬁgt

to 4. 21

I nvention pé@]&eiﬁgl% has a critical surface tension of 3478
December 20 ACVBRARIES AT R Added R they gesudiinghecd.wrimmead ded  a

substrate fatiepkhcal 1 esidt NG, NEdh | | d rom . the | ycar bonat e
conposition of the present | nvenﬁon&gﬁgtﬁgnﬁ%%mg {?@Eoir-afnﬁggﬁeépﬁm whi ch
“conprises tRel¥gdyeonate in a molten state and the number of times of

re-melting the polycarbonate, it ig preferred to add and knead
the components such as a sulfonic acid compound and a cyciic
compound with the molten polycarbonate obtained by melt
polymerization and then pelletize the obtained product.
. lThe polycarbonate composition of the present invention
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
- 1s preferably set to 250 to 400°C. When the cylinder
temperature is lower than 250°C, a satisfactory molded
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
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 to 140°C. When the mold temperature is

1ower. than 50°C, _the molded article cannot be Separated -




“substrate for optical recording nmedia and an optical recording |ayer
formed on one side of the substrate directly or through an internedi ate

| ayer. This optical recording nmedium may conprise a di tri er and
an anti-reflection layer as required |Iike known opti cglej’rs%cg%lﬁariinogxrredi a.
Exanpl es The follow ng exanples are prayrded for the purpose of further
illustrating the present invention but are in no way to be taken as
limting. ThenbBPFmEY amd wheal the mdldytenpersburevisyighbhogdsan Ghbe ¢,
viscosity avgg I L ght ) .The intrinsic viscosity [i] was
nmeasured in met y?gﬁ{égfgh?é%lggﬁgg%lég% &St BoghPRtAIREScosi ty average

ol ecul ar wei ght HAcaordireg tol b ResexR&5fd P iod 15h T e 3 Mv. 83

~(2) nol ecul ar_weight distribution This was neasJ?eH Lﬁﬁ%&%éﬁ%gﬁbégléeé

. permeation %‘i’o‘?\g"? FFuhe ceRgdakelct spmt the M9 1dfsnBhobtel DAk ahk. old( 3)

‘ trati LRal . ti f th t of th
Cormnal O Ras EinEE Lo AL SN BEORRES citbbotn G aRen i LR
cal cul at ed * ayomatist rdampourtd deprdigitd® vy HherBbdVR EBXmaiR) (9f)JED

Cor poration._ {4 %F%surerrent of critical surface tension This was neasured
in accor dan@éﬁﬁr[ PstRe7ARematie rqlycarhonate som tiartsingn satfaceobed

oot S0 Uti on CrEeed ooyt h M L e (RE ERE e 8h9E4F mononethy
21 Decenber PRGYEardOnatiterin Mk amBune GEemi.0al5 adestyr ngs pekt 4 ):ma'}gf a
sanpl e ol deteie is Ut 8E 4Pt LBA ST bbiRBRon e MEm Gheduat Lol Nt o
and the neasuremefhedbaddll Brta%eea98¢ the) k38 %%i%téia'ribtc}ﬁate
' - composition of. the present invention include electronic and
communication equipment:; 0aA equipment; optical parts such
as lenses, prisms, substrates for optical recording media
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
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,
CD-ROM, CD-R, optomagnetic di_sks and phase-variable disks,
substrates obtained by laminating together two molded
substrates having a thickness of 1.2 mm, -substrates having
a thickness of 0.6 mm, and DVD substrates obtained by
laminating together two molded substrates for DVD having a
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 critical surface tension
of 34.8 to 36.4.




100 conpact disk substrates were nolded continuously and the nunber of
shots leaving the residue on a disk or sprue nold was evaluated as a
defective rate (% (6) transcription Pits transferred t '

substrates obtained by the above nethod were observed @h@%ﬁﬁl}qégﬁogptical

- m croscope (X800) and eval uated. 100 di $& were eval uated for each

Exanpl e and Conpar gt More specifically, it was eval uated

whet her the shapes%acf q}qﬁ-xng[nfgﬁg}eepfc@ae&tt inyepsighndiheate erenmtoviaed
expression ‘mnsminstfmrya ifors BaRecalRRS oA It nsferred to the
di sk substrate are _nonuniformin shape, onarréjlg;n‘%d& %P%Sﬁﬁoﬁlé?a a%%‘?‘@r i s
a failure. %:%e PR Yﬁéﬂrbé’cn@&q ppmpﬂihetabu:alolfedhaeb}:eéeii\@slﬁﬁﬂf@g dfgan

injection mghdi der temerature of 340C,. nold
~ tenper at ur e -of gg&C) ﬂ% m nu H&hl ??ﬁﬁ%#ﬁ%( ﬂilfarftboms nol ded

therefrom Tﬁabsamwlﬂdxero@ttaeaue&@@%ﬁlq] f“;{a a % 4

nmeasured. with the _color neter of N ppon ns Jk ogyo h. Exarrpl es
1, 2 and 3 ah@®es &rga%W%rSPﬂ}ﬁ%oaz one q)adewﬂ)thmtﬁté)ldsﬁl&ﬁq (to
be abbrevi atgd +A%oRB ggrg rts by wei ght of diphenyl
carbonate (to be abgﬂew at(ka1 Bl%’ét r?d:f‘t er), 0.009 part by weight of

uhbip |
t et r arret hyl amoni UBhhy dpddicad mmbfhﬂﬂ@%d&.@ﬁﬂm Mrbke 9&1832@@%{}10& A

di sodi um sal C}gg &d to_a reactor equipped h a“stirrer
col utm and dé r288oPR PREL-Feslectient ﬂréyeé‘aasoreqairedbﬂkéukg@m th

ni t rogen, ambﬁi\gailrg)gsgajgg§ 8986, 30 above components were dissol ved at
140C. After 30 mnutes of stirring, the inside tenperature of the reactor

was raised to 205Cto carry out a reaction at an inside pressure of 100
mHg for 50 gy £Ss and the formed phenol was distilled } off. Then, the
I nsi de pressure s gradually reduced to 20 mmHg whil e the inside

tenperature was rgimeedoll Qondfgeatdnd 4 hefe provided for the purpose of
further illustrating the bresent invention but are in no way
to be taken as limiting. The pPolymer was evaluated by the
following methods.
(1) viscosity average molecular weight (Mv)
The intrinsic viscos:i_.ty [n] was measured in methylene
- chloride at 20°C to obtain viscosity average molecular weight
from the following expression.
(M) = 1.23 x 107% x Mw°'83
(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 soiution

(mixed 'solutiqn of formamide and éthy_lene glycol monomethyl




~continue the reaction at the sanme tenperature and the same pressure for -70
m nutes. Finally, the tenperature was raised to 270C to continue the
pol ycondensati on of a polycarbonate at an inside pressiirﬁecgﬂlb%rma‘gig. The
viscosity average nolecular weight of the obtained polycarbonate was
15,200. This polyner. was supplied into2a doubl e-screw extruder (L/D 17.5,
barr el terrpergéure of 270C) in a nolten state by a gear punp, _
~ predet er ni ned “AftBinHekgs Pxee Shemicadp Jmdnstaried, Ishd .fonimi agisb Tewpound
and phosphor gggpagid (: o] LN ot t ah) e e added to and kneaded
with the pol Mer, anéefirﬁgbrrigsu ang'mﬁ‘?ﬂ‘ r?%@hﬁ“lﬁé@s Indisifgries die to
form a stranbtdwhi cBGesanpen maltded thofrddltwere tukdPEYPedl ?xol?ﬁ%gpl e 4
1 ort O

- The procedur f anple i S repeated except that the opera
addi ng 2 par%%ablggév\ﬁggﬁg BF%?gcheapéaG%meawmﬂaime\fetmd after
the tenperataversgsedlai sed to 270 C.  Exanple 5 The procedure of Exanple 1
was repeated except that 0.00004 part by wei ght of cesium hydroxi de was
used in pl ackd) dgrobd opeldapabilbyywei ght of the bi sphenol A di sodi um salt.
Conpar ati ve Exanpl The procedure of Exanple 1 was repeated except that
231 parts by wei g%tozo taﬁd‘syf. §ybstratespyere gatdefl bosphenoiisli

di sodi um saldndvehe niseBei >HOLAEESOf azv?:ﬁp PleS-RY s ¥ELYN | £f ..DPC and 0.009
part by wei ght. of tetranethyl anmoni um éﬂl)crrhtoexfgé,lﬁﬁég)ﬁlegt@%lfﬁr £BTEBNt i nue
t he pol yconglé’r?éiat‘?% ewluatad amradotefectiv@0paten( s he end. Conparative
-Exanpl e 3 2} fReggnhass on31 The procedure of Exanple 1 was repeated
except that 231 parts wel ght of DPC was used in place of 223 parts by

‘Y\Bi ght of DPC. 2PRibPscerdiesfefifd t32tHe disk substrates obtained by the

above method were observed through an optical microscope

2

(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 bits 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, mold
temperature of 80°C) for 5 minutes and then a 2 mm-thick board
was molded therefrom. The color difference before aﬁd after
retention (AE) was measured with the color meter of Nippon
Denshoku Kogyc 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 si:irr_er, distillation column and decompressor, the

inside of the reactor was substituted with nitrogen, and the




) ~ E- ifs
boa oLi dg WOMCo O 14
0 41lo 0 O HLC; 600aaoe N woVCiMgwaoclLO 14

U a
Nv EOOrorn" O 4r.)
OHE4) aro roNro .~ ftl g zoOogqr%C%gerQPg6o R
N V

: >
O%N c 2l Eac}S U L; 2o dp 30 Eafn(?LSLO 0 NHn nd~ 14 in 41
4) 0 04 H O ébpveEcOmpéncht %}.‘éodjﬁssnoalv%c? atU140°C. After 30 minutes
o  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
off. VThen, the inside pressure was gradually reduced to 20
mmHg while the inside temperature was raised to 240°C to further
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 polycarhbonate
at an inside pressure of 1 mmHg. The viscosity average
molecular weight of the 6btained pPolycarbonate 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;
sulfonic acid compound angd 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
The procedure of Example 1 was repeated except that the
operation of adding 2 parts by weight of DPC to the reaction
system was inserted after the temperature was raised to 27¢° c.
Example 5
The procedure of Example 1 was repeated except that
0.00004 part by weight of cesium hydroxide was used in pPlace
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
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
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it 1) 100 parts by _
e boaat o whi oh o] ' h ' ecurring unit represented by
‘'ycarbonate which conprises (i) the g , . e
Pﬁgycfollomﬁng formula (1): ~~~ VV/-~}C€E#?¥% R2 R4 wherein R .,
and R4 are each independently an al kyl group

1. A polycarbonate composition comprising:
(1) 100 parts by weight of an aromatic polycarbonate which
comprises (i) the main recurring unit represented by the

following formula (T):

L X
oa< }w—{l}o-% (1)
b R Y

wherein R', R?, R® and R* are each independently an alkyl group
having 1 to 20 carbon atoms, alkoxy group hav:.ng 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
atoms, W is a single bond, oXygen atom, carbonyl group,
alkylene group having 1 to 20 carbon atoms, alkylidene group
hav1ng 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‘groub having 6 to 20 carbon atoms,
- and which has (ii) a viscosity average molecular weight of
12,000 to 100,000, (iii) a melt viscosity stabi'l.'l.ty of 0.5 %
cor less, (iv) a termlnal OH group content of 5 to 100 chemical
equivalents based on 1 ton of a polymer and (v) a ratlo of
- Z average molecular weight (Mz) to weight average molecular
weight (Mw) of 1.4 to 1.7;

{(2) 0.005 to 0.2 part by weight of an ester of an aliphatic
monocarbo#ylic 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
represented by the following formula (II):




having 1 to 20 carbon atons, al koxy group having 1 to 20 carbon atons,
cycl oal kyl group having 6 to 20 carbon atons, aryl group having 6 to 20
carbon atons, cycl oal koxy group having 6 to 20 car bon 8teEmn8& oy oxy
group having 6 to 20 carbon atons, Wis .pingle bond, oxygen atom
carbonyl group, alkylene group having 1 to 20 carbon atons, alkylidene
group having 2 to 2Qscarbon atoys, cycloalkylene group having 6 to 20
carbon atons, cycl oallkylidene dtoup havin® 6 to 20 R&rbon atons, aryl ene
(/

group having 6 to s al kyl ene group
6100, 000, =1 i1) a nmek

having 6 to 20 carbgn At ons, osi ty &Y age
nol ecul ar wei ght of g1d2, 000 tQ . i scosity stability
of 0.5 % or less, (Iv) a termihal OH grofip content ®F 5 to 100 cheni cal
equi valents b stogsof A polyner and (v) a ratio of =z average
nmol ecul ar wei g ?@F% 11t o &E‘I gl:ﬁt &k Fagarsokeeach andepeingiein tiMva Qfroly?d to
1.7; (2) 0.005eflected P2bh Bhe\\§ig ster of an aliphatic

i ev% ZEEJC%}%MS%%O@W%’FPQ%H i @lkyl

nonocarboxyliésggbdhhaylngzlo t
pol yhydric al aVitRg 2 to 10 carbon atoHE; , {0 Q. 3 part
C b;(?%%oﬁ% Havith %g%

by wei ght of fd IC £0 und represente

formula (11): g?ld lacoenégrgﬁ%(ﬂ%&ag 1Igregp kawing 7)6 2R dagiorRazowler ei n
R5, R6, R7 an® RR"ay eR'€aghdi ntepghd | ected fromthe group
consi sting of h%/dro en atom al kyl %gﬁgohyugﬁﬁgéfg#ge %ﬁg fo9LMBoFedeEhed aryl
group havi ng BB the) qreuR conwimt kgl C‘Eﬂ’&l@lﬁﬂog@&pﬁ&oﬂﬁ\ébagaik%g égoﬁsr bon
etle

atoms, R9, Ravihgand ach independently a group se om
t he group consi sti%g o?%(f%{)geon gtt%(?msanﬁ 35«3 1 membrp sdlndiegl From e

car bon at ons,9nMup sonshethay GEhak r consi sti ng of
O e Cne Rl R D 18 S bR e (0 10

al kyl ene gro havi 1 to 6 carbon atons,
carbon at om%&f@%ﬁé’ﬁép BagdpIhavtnd 05caobdfl aBskeN &S Balkylene
cycl oal Ifyl | defi®ul Wring 5 to 10 carbon atoms, cycloalkylidene group

having 5\ to.lo carbon atoms, alkylene-arylene-alkylene group
having 8 to 15 carbon atoms, oxygen aéoml sulfur atom,
sulfoxide group and sulfone group, ‘and X' and X? are each
independently an ether bond (-0-), estér bond (-C00- or -0C0¥)
Oor carbonate bond (-0C00-),
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
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
. comprises 0.01 to 0.1 part by weight of a second aromatic

compound represented by the following formula (ILI):
9 5 .

1 1
X W‘@—OH | (1I1)

10
.R. R RS




having 5 to 10 carbon atons, al kyl ene-aryl ene-al kyl ene group having 8 to
15 carbon atons, oxygen atom sulfur atom sul foxide group and sul fone
group, and X1 and X2 are each independently an ether bQanskctmBar)2008St er

bond (-COO or -OCO) or carbonate bond (-4gCO0-) wherein the above ester
is contained in the above range to ensure that when a 120 nm x 50 nmm board

havi t hi ckiiéereigs R tanRty kKhjaee Wb it | i t enper at ur e
egg 8 ins Il U T

of 380 C, a r’rqlﬁ t enperature of 80 C, an injection spee
and a hol di ng pres)s'ure of 3,432 kPa (35 kgf/cnmR), the first aromatic

conpound i s cordcaengdreNtRatepPRS| ol.yirer contacting surface of a

metal nmold in an amount of 0.5 toée%l%p%r q:so%bayg icé’r‘ftp%‘é@easoﬁoqtpanedb;m

wei ght of the &B@vée@@ﬁéﬁ.onzthahpopphgraebﬂaaagiﬁgnyefkaéenOPBFﬁé%@%ﬁé%
ar o

whi ch further peq@pPLi,S 1 to Q.1 part by weight of a secon
conpound reprelsnent eéflnb;s/l%t %g'%f‘l&tl i g °f $omdi%a Ranls by weihtXbdsad \Wh CH
(I''r) R o 6 2pabeceyueiigdd06f 3 Waekel f0. RO, X1 d W _are as
defined in the above formula (I1), to eﬁ%%iréelqolnegtjt%mgg ol 1§ Geaied
conpound i s cofithi HBHern thehsamepoontlidn onlse sgolapmRie coOnt acti ng surface of
the netal nold in an anobunt of 2.5 to 10 parts by weight based on 1 part

by weight of the ester when injection nolding is carried out under the
' of claim1l or 2,

same conditiond. as oy @olycabbonpdeyesmnBeRaES RO i td 0 i
wherein the agomatic ﬁol,gcar bonate is ogt ai negﬁb‘?/@%é‘éicjﬂ Egc"ér‘?' wheggine
di hydroxy conpothdtHPPRtLC e EvPREbeRAte diasbbtainedt be peasenng gqh at

- | east one est edr@xshERgH, |l ected. fromthe group consisting of an
al kali netal conpound anéﬁﬁan %%gﬁ@og]gldt KBt & Cahibim@ciq dihetarodntic
pol ycar bonat e d¥hpossence of adl beas 8. one\B8EBE IS hange, cat al yst
is an alkali mgtal compound, and the alkali netal lg%érr%%tﬁ%ggggn Stected
| east ' © group consisting of an alkali metal compound and

an alkali earth metal compound.

4. The aromatic polycarbonate comﬁosition 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

and a rubidium compound.

5. The aromatic polycarbonate composition of claim 4,
wherein the alkali metal compound contains ét least one
_sglected from the group consisting of a cesium compound and
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 claim 4,

- 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
account for 90 to 100 % of the total of all the alkali meta

atoms.




one selected fromthe group consisting of a cesiumconpound and a rubidium
conpound. 5. The aromatic pol ycarbonate conposition of claim4, wherein

the al kali” metal conpound contains at |east one sel ectrathdckoBridngsar oup
consi sting of a cesium conpound and a rubis@ um conpound, and cesium and/ or
rubi di um netal atonms account for 0.001 to 100 % of the total of all the
alkali netal atons. 6. The aromatic pol ycarbonate conposition of claim4,

wherein the al k;al [ | co nd contains at | east one selected fromthe
group consi sting of nglh%es?ir ﬁfa% SHY cardbong tiey isannos tiohgro e, ¢ idn eS| um

and/ or rubi di umbeatedln ghendroR&sod Mo az';%’ W eof the total ~of all
the alkali metal atons. 21 Decenbgofg% %rgélsé cﬁ%gm PRlEBR}eA%bMhat e

conposi tion of “OFROMRE Tepreseantedh dyartirentd ol Juw MR EORA Ea C {1 &y

sulfonic acid age repyesent ed by the follow ng fornula (I I'nan
amount of 1 x 10" gB?ggg 1x§1{)&§ g%ﬁ'txb]z}/) WRHH bFawedobh hagedant 300 ipamvei ght

of the aronmati bypwejghtbofatte AkoR@3Xc Gb lix Al is a nonoval ent
hydr ocar bon group hﬂz\’,&n 1.to 30 car bonbapgﬁg%n%&n’ay be substituted,
and X1 is an anmoni - i on, phosphoni um cati on{¥) nonoval ent hydrocar bon

group having vhépeifl garhe 8. . The_aromati c pol ycarbonate
conposi tion of cl a?mﬁ%? i\%gr @%ﬁg?ﬁ%egﬁl g%ﬂ?‘écﬁ’épﬁncﬁ%ﬁﬂrhﬁvhm dsdwt 80 by

the above ' for@@frbox|ajons whicnmaynBe RSSO by, ifol Lowin formul a
. PRl 1 ahgon

(1V)-1: A3 A2 \'AS (1\)-1 A6 wherein A2, A3, +H®8ch
i ndependent |y %é%n%lhb\éfé‘e?\?\ﬂ%’cﬂ%(%w @rowpnoyaleg tl hiydrd@aedbhograhp s
a

9. The aronat ilkawiiy CAr-£9NHE %mggﬁ%&ﬁg. of claim1 which conprises

phosphorous acid ester and/or oric acid

8. The aromatic polycarbonate composition of claim 7
wherein the sulfonic acid compound represented by the above

formu;a (IV} is a compound represented by the following
formula (IV)-1: o

A3
2 < At
A ‘@*S%P\(_As (IV)-1
AG

. . 2 3 4 a5
wherein A*, A®, A%, A® ang aA® are each independently a

‘monovalent hydrocarbon group having 1 to 20 carbon atoms

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

onr ‘100 parts by weight of the aromatic polycarbonate.

10 . The aromatic polycarbonate composition of claim 1 which
comprises at least one compound selected from the group
consisting of hydrochloric acid, phosphoric acid,
phosphorous ac_id, boric acid, and amine salt and ammonium
salt thereof in an amount of 1 x 1075 to 1 x 10-2 part by weight

based on 100 parts by weight of the aromatic polycarbonate.




ester in an anmount of 1 x 10-4 to 0.1 part by weight based on 100 parts by-
wei ght of the aromatic pol ycarbonate. 10. The aromatic pol ycarbonate
conposition of claiml which conprises at |east one compayhdmsal ®oEed from
the group consisting of hydrochloric acid, phosphoric acid, phosphorous
acid, boric aci&d, and ami ne salt and amoni*@m salt thereof in an anount of
1 x 10-5 to 1 X1.0- 2Ther arbmawei-gh sed on 100 parts by weight of the
aromati ¢ pol ycarbonate. 21 Dg\étg%?ro%%o %.CWS&#WiQf pelaamarbonat e
conposi tion of "8eHeHM theyfdmsitn aﬁma‘ﬂjrcStco\’;\A[FU[ﬁ{d y ound is represented
by the fol | owiad 1barmy 2 Hnlué-lz ]5_3 R7 1o W O 09(%%% I8 &Y vikhke ei n
R5 to R8 and WL are as-definedd f iHe kbove fornul a (11). 12. The aromatic
pol ycar bonat e conposition of claim2, wherein the second aromatic conpound
is represented by~the followifg formulaR1il1)-lc RR7 I,0W OH (I11)-1
Ooc-<\\ R8 whe R dd [ #=m t he above formul a
(rrr). 13. Theaicl iml,II\Qﬁlreinthe
critical surface tensiom nea d | S K6768 “of the

pol ymer contacting surface of metal nmBfd is 32 to 39 dyne/ cm when
injection noldj é:;r} qergi ed, out under the sane conditions as above. 14. A
substrate for optic¢ eE8rBi mpdndtli arehashaesinadeip ! AR gggvgr mati ¢

pol ycar bonat e (@xjposition of claim 1. 15. An optical recordrng ‘ﬁ%ﬁf‘ﬁ%‘?
conprising the substrate of claim14 and an optical recording |ayer forned
on one side of the substrate directly or through an internediate |ayer.

12,

P .
he aromatic polycaz_:bonate composition of claim 2
therein the second aromatic compound is re '

. Presented by t
following formuia (IT1)-1: T

R® R’

CO 1 ¢
@-o(q W OH (I1I)~1

R® R?
wherein R’ to R®

. .

"I'he aromatic polydarbonate composition of claim 1,
wl.lere:l.n the critical surface tension measured in accordance
with JIS K6768 ?f the polymer contacting surface of a metal
mold is 32 j:o 39 dyne/cm when injection molding is carrie&
out under the same conditions as above.

14, A sy
substrate for optical recording media which ig made

£ i
rom the aromatic bolycarbonate composition of claim 1
15. An i i .
. I optical recording medium comprising the substrate
o lai j
Claim 14 and an optical Tecording layer formed on one side

of th i v
e substrate dlrectly or through an intermediate layer




