;e3e_J t6TJ$3 July 2002 DESCRI PTI ON POLYCARBONATE, A METHOD FOR PREPARI NG
THEREOF AND MOLDED PRODUCTS THEREOF 5 Field of the Invention The present

‘i nventi on relates to a polycar bonate havi ng excel | ent heat re8ialy2002
lity, a rret hod f or ﬁ@e paring and nol,ded products thereof. Mre

abi
speC| fically, m“muw@mﬁlﬂ 0to a poI ycar bonat e whi ch has a specific signal
havi ng speci fi i ntensit ypkerhps bt NVR spectrum rarely

experiences a reduatsison i n nechani cal strength caused by thermal
deconposition and is suitable for the nelt nolding of a thin product , a

Pl yoar bonat cs. SRR Thg bl EEREL” SR kR AN I R e, 2R hani cal

strength, color and transparegey,pepherobddces aggtdor been used for various
pur poses and forned 20 into various nol ded products. Due to excellent

mechani cal strength they are frequently used as a material for thin

products Su(ih ubftrat s and housings for electric products. The
nol di ng of pﬁ‘%@ﬁ%ﬁﬁ%—%ﬂgﬁ melt nol ding. 25 Since pol ycarbonates
have high nelt vismospiyseniteynheneibawdrited toidpbyyaadnsnhtahidviyg
Therefore, a thin product is generally forned by nelt nolding at a high

t enperat ure %06215@%6 m@@t Ee$biedrt, S'F@b%%l‘éYhe‘?éﬁ%ﬂéfP@ %ﬁ%m@ﬁqmgt he
thermal dec o%é‘l_fé’“tp T Rl ¥p868¥5 843043018 dgha?t
ity P R X are i on | n

t enper at ur e, ere u5| ng qua eterroratton suc
t he mechani ctai as;tcrlengeltb«mﬁaae bl ideohps edspecifitcaridimagl Kavihg seael Hpeent
of a pol ycarbponate V\/m ch is stable ag_g nst thermal deconposition at a

t enper at ur e YARREFFEPA P CRBREV NG PhaAL SheB VYRS FPEGLRYM. TaFedF y 2002 2 to
reduce the @E{@ﬂ&@éeétéeﬂg%o%oﬂ 1% nd@AEEH WlUdng

tHScABAEG
i nproving the heat resistant stability of a polycar bonate t here has™ been
known a met htidemmahmwrapheatlpesasdans suababieefor sthe xeell t moléding

! b h bil i
oS such o HTof EATPRSTHEEr aner BoRChoR Pttt fS and 93} fed Prddiitts =

i nfluenge upgwet&@r characteristic properties such as color, transparency
and nmechani cal s]'grengt h of the
Polycarbonates are engineering plastics which are
excellent in mechanical strength, color and transparency.
They have recently been used for various purposes and formed
20 into various molded products. Due to excellent mechanical
strength, they are frequently used as a material for thin
products such as disk substrates and housings for electric
products.
The molding of polycarbonates is mainly melt molding.
25 Since polycarbonates have high melt viscosity, they have low
melt fluidity and moldability. Therefore, a thin product is
generally formed by melt molding at a high temperature of
250 to 400°C. However, it is a heretofore problem that the
thermal decomposition of polycarbonates readily occurs at
30 such a high temperature, thereby causing quality
deterioration such as a reduction in the mechanical strength
of a molded product. Accordingly, the development of a
polycarbonate which is stable against thermal decomposition

at a temperature range for melt molding has been desired not
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pol ycarbonate as well as a defect in production process and 10 an increase
in cost. It is disclosed by JP-A 61-87724 and JP-A 61-87725 ( the term
""JP-A" as used herein nmeans an "unexam ned published Japanese gghﬁfﬁoz
application"”) that a term nal hydroxyl group exerts a bad inf?ue ce upon
the heat resistant stability of 15 a polycarbonate. In the melt

pol yneri zat i on t hod,or solj d-phase pol I zatiaon thad, i n which many
Dorminal hydPok§Rugrols BPehaRisht: 5Ty kPl Tt M I SRR A ng t o
the characteristiag pbansPOEYIMPrHvOAYCEHhE MPsOGESS; s Vart WisaBl DOgS £ or
reduci ng the nunber of term nal OH groups 20 of a pol ycarbonate have been

proposed ar dePellyycanbamatighoiherathapebeenskpppnt gt meithog tife wisidtltta on of

t he nunber of - er f. s t] devel opnent of a
pol ycar bona?’ga\(/\gh_%%gﬁ%ggtta%f%yggélz%g?l{ ﬁ‘telp%hqs&hg%onggobs]iwegﬂ’ V\n'\‘{s%vgu “hddi ng
25 a hea raspsilgahrdioakitld ontal namyl uc & e th alesdartiniatst &5 1Pl Ye Athas | ow
cost and taki n%ea speci_al neasure of reducing the nunber of OH term nal
groups, sui £4she af roblemibatyghg Rgads resiFtandr sl e prestrices dor e
easily at a,|l I t ISt LN e S g

desi red. 30b %%r@%n%%%%eﬁé O%QP%%E%E%%&&%&?%&% %Ie‘%e épécggegrl\

I nventi on t eofloav, deram o ryeradp oaad em@bhahicalssalled gaguiotSttHaer mal
deconposition_at a_tenperature _range for nelt noldi n‘?@mthout addi ng a heat

resi stant sPd¥Gardho &8 ¥edileafFof ¢HEeHEl i RIFAMHGE LI PROORRS a2 3 a

thin progluchn hthdreaaW0tfierc®bt ect of the present invention to provide an
I ndustrially advant ageous net hod of produci ng the above pol ycarbonate of

t he present inventlitohs dldclose@ byl JPaAdihed 7 0bfautd gP-Ahel pBésaht(the

i nvention tqQ provyi 3. ol ded pr.oduct of the aboye_polycarhbonate of the
present i nveftion. YhertHo et Sahat AdUsAES 88 ofmt%ﬁ{é%ﬁ‘lngglglﬂu %‘rﬁfé‘?ﬁ$on
wi Il becone rapeaied phtett &spiothenbnd )dessat idteemindd hydsbkyl Ress di ng

to the present invention, the above objects and advantages of the present
i nvention aexedttisaianbadpinfhugneravpenpbhe edbregsiskinh sttakbhpty sofg
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O~ ~ ~

solid-phase polymerization method in which many terminal
hydroxyl groups are essentially existent in the molecule
owing to the characteristics of a polymer production process,
various methods for reducing the number of terminal OH groups
20 of a polycarbonate have been proposed ardently. It is known
that there is limitation to the reduction of the number of
OH terminal groups.
Under the situation, the development of a polycarbonate
which is stable against thermal decomposition without adding
25 a heat resistant stabilizer to produce a polycarbonate simply
at a low cost and taking a special measure of reducing the
number of OH terminal groups, suitable for the melt molding
of a thin product and produced more easily at a lower cost
than existing polycarbonates has been strongly desired.
30 Summary of the Invention
g It is an object of the present invention to provide a
polycarbonate which is stable against thermal decomposition
at a temperature range for melit molding without adding a heat

resistant stabilizer and suitable for the melt molding of



and has a percentage of the total of integrated intensities of all signals
detected at four ranges, b = 2.14 to 2.17 ppm 20 b = 3.46 to 3.49 ppm 8 =
3.62 to 3.69 ppmand b = 5.42 to 5.46 ppmto the integrated i rkéwyi20020f a
signal derived froma nethyl group detegted at a range of b = 1.50 to 2.00
ppmof 0.01 to 2.0 %in its i HNVR spectrumin heavy chloroformand a
viscosity ayerroe ppb&gstar wei ght of 10, 000 to 100, 000 . 25 Secondly,
according to the present invention, the above objects and advantages of the
present inventionttaie anattherabigcs ektthedptesepitebavemyion tarpneyide

pol ycar bonat e ( e ferred “fir roductioqn neth of, the

pr esent inﬁghfvgﬁﬁy%g%%}ﬁkﬁ?%¥3?é%ﬁ?@%sc%ﬁ%%?geggpgfﬁcgﬁ gﬁs?ﬁﬁ 3Ro%H .
aromati ¢ dipyDyexybénapeustd enappirsises thaintehtiephenol A and a carbonic
acid diester in the presence of, as an_ester exchange catal yst, an al kal
metal c8npound ankt dsnFtiddernebheri o igchaf theopsssedtarareption to
phosphor us i AN ! gggﬂﬁggg S - J 2002
4 sul fur-c té?%@%ggégﬁg%%% , the aJigﬁ?h%&ﬁéﬁggo§§%€%§§ggF%Seuggdy#ﬁ an
anount of Ilpxedéat 1ovénkidfi-5 equivalent in terns of alkali netal atons
and the nitrogen-contai ni ng basi c. conpound and/ or the sul fur-containing
basi ¢ conpound b&IHRES ARKF TS and gyt AsAs® off thexpipsgntinvgnigon

equi val ent | i ayad/ :pggﬁﬂ?o ased on 1
nol of the‘%$%%:§?§O@%hgg?égsﬁgo%%ggﬁd, aéﬁfkhe su f%?%%ﬁ%ggﬁ?ﬁg conpound
bei ng d9ed i n an Bimshtyofadtordind @0 therprésentrinvesitisul f theatbogebased
on 1 atomof, the al kali .10 tal of the alkali, netal .conpound o.as.to

Cor m the aUCRACSFa AT AUERIRgRS G oS BRI AoV b AT RO CTAREA v
according tgythe premgbici pyegtheBonkte amh O esdhmp AN RgVaai Aggsaof the
present invention are attained by a method for preparing an aromatic

pol ycar bona¥ecyraingeunit, gppresgntedady sdrwrie blowirdi farmalaodlor t he
present invention" hereinafter), which conprises polycondensing an aromatic
di hydroxy conpound conprising n@inly bisphengy A and a carbonic acid

di estensin the presé¢nce ¢ as|an /£sRer exchp ge catalyst, an alkali netal
conpound and a 20 mi Q oyl ) ' DasPc—onpound andldd a
phosphor uscont ai ni ng- basie=eonp d=ad a C-radical scavenger, the alkal

nmet al compound being used in an“ahount of 1 x 10-' to 1 x 10-5 equival ent
in terns of alkali netal atons and the nitrogen-containing basic conpound
and/ or the @4 pgkospheesseadiatas withheatptadoapoimtieprahgdusetennibiest al
amount of 5 x 10-5 to X .10-"' e§?i¥%%ent in tern%%of nL Qggen at ons and/ or
phosphor us &t Ghst FdSER5h A tRGitess At P Frlt9eS dihjdf o é fpddnBPMand t he

Cradi gy sgavenNges 681 HYa4ISEEmi N ah AMPHNE.08 . B908Bhk bRASsPAr S4By tyei ght
based on 100 parts 30 bg wei ght of the fornmed aromatic pohégqrbonate , SO
as to form % ht6 AEC Ehe dntegrtied drndensid prdsamignik ferdved frefe

fourth placg, ding 1o sept _i tian, sthe apgve obj ect nd
advant ages %fm$ﬁ§9%r%§gﬁé ?%ggﬁ?%gnggrg g%ﬁ%Fn%% gy a1h§§h§8 ?6§8p§g§aring
an aronmati cof @.0ulyo 200P % ipolitsalBeNMRespeayron ief beavy tblasofokmrd

production nethod, of the present inyention" herein r i c ri ses

Pol yeondensti) St SFOALY CYRIHR BRY SEOMAOUARL e S ngOREhEgObP 8B henor A
in theysorm of angQELRALHOTHRICord MR 2b Ené@Reed it PRGLALA6NT W £absei N the
presence of ( as an ester exchange catal yst, an al kali netal conpound and a

ni t r ogen- coabieatagmndadyandmaamofabie eresehbsigitenkien s athginadi c
conmpound, the alk qQund. bei n usqg in._gn amunt of 1 x %Q" to

l,i al _co
1 x 10-5' echY VAR 1 RESG LA AL AT MBS RedteRkRghate (may BT
ni trogen- copéfeRrag Bashe CEFIRGHNPHraymlickidmem@tRé@herusheopirasenity basic
conpound being used in a total amunt of 5 x 10-5 to 1 _x 10-' equi val ent
invention” hereinafter), which comprises polycondensing an
30 aromatic dihydroxy compound comprising mainly bisphenol A
and a carbonic acid diester in the presence of, as an ester
exchange catalyst, an alkali metal compound and a
nitrogen-containing basic compound and/or a phosphorus-

containing basic compound and, as a co-catalyst, a



in terms of nitrogen atons and/or phosphorus atons based on 1 nol of the
aromati ¢ di hydroxy conpound, so as to formthe 15 above aroma%i
“pol ycarbonate of the present invention. Finally, according to t‘ﬁfév %qoezsent
i nvention, the above objects and advantages of the present invention are
attained by a nol ded product of the abdve aronamtic pol ycarbonate of the

present invention. 20 Description of the Preferred Enpodi nent referred
enbodi nent*® ?E‘(‘ﬁéCBngéﬂf‘“Pn&éﬂP?Bﬂd\M ﬁ‘ebaeﬁﬁ%iﬁr“?% icr‘?"’d’é)t“é}‘fb%lng
her ei naf t efised P@sEK idMdait ice fil kst ogl w@n 10k the pohucAnkenatie derdhe

present invention. The main recurring structure of the polycarbonate of 25
t he presenefiavkationetslr asease@ngd the tivbtFogepwragtfdniiiga basic CH, O

PO O 30odbs,nal yedybanete o) Hhe. Bogsedh Y BALLON R SIALRGSIZ S 10

that the tof rated i htenstires o signa % our

ranges,s (Aks®d=ir.d4tdébal. dulo@it ofB5 ® ¥03. 46 10x3149 pREHveQemrt in3. 62 tO
3.69 ppm and 3 July 2002 6 (D) 8 = 5.42 to 5.46 ppmin the 1H NWR
spect r um nk@snfedf _T FegeRvIteRForBAdPm RECSPYGITEHRto bsed on d 0 of

the integr d_kntensi . I+ e Si I derjvgd-froma
met hyl groﬁ%fcgﬁt gﬁﬁeéklxﬁ‘g{t g ?&c[}’?iﬁénxg; u(fﬁﬁgg‘tgrﬁﬁét g?é g}ng %tult%e pol ynmer
det ect ed atoataangagotofippuhdbeimg . W¥edpini ant Amroapecbrum. 1l tta 9 owot

al ways known what chem cal structures the signals_detected at the ranges
(A) to (D) 2hPBSHER i WRI"E AmS UM TaBEPESHBAPES BBt Rt AR dhe Sddaldi ¢
i nt egngf edndah NEENEhHd Yaifa Pi SREC T | Cop S8R, | Bo1d€ AR SRRC WYV S

characterized 1n that it has inproved stability agai nst thernal
deconposi tavomatig peAyeazbonatearnge fhie preésendl dnvgn&ndna nol ded product

obt ai ned by nelt | di ng t he | ycar bonat e_has_hi gh- nechani cal strength. 15
Fur ther . the tot SREBALT AT oR RAHS L FOR PESBR gV ERENans et AHBF at t he
above ranggsjbchs)an® davantdgePlosf enabp¥efelt iWvdnthoRdrtd altalinea
preferably 0.01 to 0.8 %of the integrated intensity of the reference

si gnal . \Whe¥ amethed|foxn a'rmn@grria@@n RO § 3 @ iy b ot gjeral e htet ect ed
at thgj@b0¥gfégggﬁstg és)‘%%d%ﬂa)pféhégPigﬁrmEQﬁgdoof Q%é%bresent

invention”™ hereinafter), which comprises polycondensing an
aromatic dihydroxy compound comprising mainly bisphenol A
and a carbonic acid diester in the presence of, as an ester
exchange catalyst, an alkali metal compound and a

20 nitrogen-containing basic compound and/or a phosphorus-
containing basic compound and a C-radical scavenger, the
alkali metal compound being used in an amount of 1 x 10”7 to
1 x 10”° equivalent in terms of alkali metal atoms and the
nitrogen-containing basic compound and/or the

25 phosphorus-containing basic compound being used in a total
amount of 5 x 10 to 1 x 10® equivalent in terms of nitrogen
atoms and/or phosphorus atoms based on 1 mol of the aromatic
dihydroxy compound, and the C-radical scavenger being used
in an amount of 0.0001 to 5 parts by weight based on 100 parts

30 by weight of the formed aromatic polycarbonate, so as to form
the aromatic polycarbonate of the present invention.

In the fourth place, according to the present invention,

the above objects and advantages of the present invention

are attained by a method for preparing an aromatic



or larger than 2 % of the integrated intensity of the reference signal, the
above effect of inproving heat resistant stability cannot be B%Ilg
"obtained. In the present invention, the signals of the | H NWR ﬁ%‘&rum
do not have to be detected at all the fpur NWR spectral ranges, (A 8 =
2.14 to 2.17 ppm (B) 8 = 3.46 to 3.49 ppm (C 8 = 3.62 to 3.69 ppm and(D)
b =542t : FcToles] Vi SHE | ag f nges
(A to (D %(éld{dc%he sp%%??@c%%gﬁgﬂ V\Ihlggflési; s%ﬁgd?gg?g{ue*géntrﬁ%%héé

pol ycar bonatfe tife tghee grrseiveéenvioni oherennbd teat)ectvddi endcauent seat i vel y
determned by its %II\/R]irg?]gctrum\/\hi}c:h hﬁs been neasured for integration of
10, 000 ti m@LYFONACHE YR AN FERERT YK HORN LY (RPN | SPYT T3 R nunber
of tinmes n&iiulfw hen®f AniggtRéi POrhhe roLealdit Hdtt ol dpieg1rati o
( SSNratio ) of the spectrum becones , thereby nmaking it possible to

det ect and apsh@ cazbondicy agddedieséex dipathechrpsrase ebntasnde ¢starsanpl e
nore definitel d urate -0 S 1t nown that the
S/Nratio xgcrga%xfgge néuraon'f[fglrggéf’tlgﬁméxg?llﬁn[ngg)réglnigggnq%d%d ,%b(gogi s about 10
times that niRafddie- conbein thgt baEscobompoR@idtdndy dis HGhdgphdeusr esent
invention, a trace conponent which cannot be distinguished from noise has
new y been cint@heksd bas 1 GARP QWY erfth e il ¥ 31 buret b o oproan cee LA by
setting th f ti kNt egratjon,t s, Lher eas] t he
SN raci o i o s, Be 1kCRbR LR B A0 rerety AERL " oSS

rel ati nashige etkeelen ndeatoatents ahdt hheC aiogyen -adwh ttdin Bid eshs DE

i nproving the heat_resistant. stapili a 15 pol ycarbonate bé det er m ni ng

y of
the anount SFRILT AR %‘Fltt]f‘ﬁ PHesB BEPSGFOI’G-aZ“blfb‘? tfah%l‘_éi oRtlensity
of a methylpdifRis@aa 2nCQRHA B UhotirANSa § & haprgh d hexchenepli siisgture
whi ch the conponent is derived fromis unknown. Preferably, 1n the 1H NWR
spect r um i riithd®@rpsc pifondtyomen0agpmshandy oraphespblyysr boamsebaseflhen

present inventi.on e integrated.intensity of a sjgnal detecied a =
D to o 17 Msoes 08, pRoRaaC iy hohERRy LoRbohilgd, oSoHScEEPnokpe
det ect ¢d atadbve aromdti® polyd9rppinuits Gft aHd .prserdt thevémt £gnat ed
intensity of a signal detected at b = 3.62 to 3.69 ppmis 0 25 to 2.0 ~ and
the integrated i Fidshly. gcoprdigitatodeheararent dnventipn.othesgbepmis 0
to 0.7 ~, i [ g at [ ' .Si g i froma
met hyl gr ou%%%%%@goé?bgﬁga%gog?o .3’?‘%&%{& éél(refgn%rlz)l e?ghl%é%ﬁg%e
1H NVR spediy ummoldesh\yprdailacth|of diiey miafve e cuatid | po bptaychonahat ef of t he
present invention, the total of integrated intensities of all signals
det ect ed atteileé/\d’?%@’ég ingention. 5 1o 3 .~ 49 ppmand b = 3 . 62 to 3.69
ppM i 500 Ipd&di Pk foh Nof €SRECPrakelhed Hufild h¢ ntensity of a signal
derived froma nethyl group detected

A preferred embodiment of the present invention will

be described in detail hereinafter. A description is first
given of the polycarbonate of the present invention.
The main recurring structure of the polycarbonate of

25 the present invention is represented by the following formula

(1).
| 0
0 c': 0—C (1)
C

The polycarbonate of the present invention is

30

characterized in that the total of integrated intensities
of all signals detected at four ranges, (A) 6 = 2.14 to 2.17
ppm, (B) 8 = 3.46 to 3.49 ppm, (C) & = 3.62 to 3.69 ppm and



3 July 2002 8 at b = 1.50 to 2.00 ppm The aromatic pol ycarbonate of the
present invention has a viscosity average nol ecul ar wei ght of éo 0.to

- 100, 000, preferably 20,000 to 30,000, nore preferably 12,000 23Ul 489200,
The pol ycarbonate of the present invention which has a preferred viscosity
average nol ecul ar wei ght of 20 , 000 to®0 , 000 pref erably shows si gnal
intensities in the follow ng i HNVR spectrum 10 In the 'H NWR spectrumin
heavy chl or@®bdnt 2 itet éggét%ﬂ“llﬁt &Rsi tH MBIR grsiciram pepsyed B6ipg= 2

14 to 2. 17@@@@ 9 h t i i$yo0L S al
detected at ~ = éhgo%gférﬁgé%p% %gqu,tete%r %qu%%;ﬁt ﬁgér%t%gr atagdltrg%tensr ty of

a signal deiremgdaaed&mtenﬁﬁtymﬂ aGngpmh srafﬁretmelsﬁlg%aanddehe\.ved

integrated [ntensit naI det e 5.42 to 5.46 mis O to
05 % i 1 rERTRG MO OTh S SR SRR e SRSt RG oo w et A Lder F OB EPEGm &

met hyl groupe deg e 8ﬁy1ﬁérbdetéc§9dt Qt2a00,hB@ oEUBthei sbneoPgl, pgagggnate

havi ng a nore preferred 20 viscosity averagé nol ecul ar weight of 127000 to
17,000 of the phesepectrvw@ati on preferably shows signal intensities in the

fol | ow ng 1HNWR s {)ecérﬁr(r)nc aEw.ta LN NI\/R %pecctcrhuemr #t%%/%ucgll?gégf gb%] | tshg

integrated intensity of a si gna de et

to 0.4 % tdeghaleodétedteat ensiiey 1€Hng’9e§l(930)a|td?1€(mChQ@ abrbivedd3f#bml.0 3. 49
ppmis 0 to 0.3 % the integrated intensity of a signal detected at b =

3.62 to 3 thepﬁbpseopeéygazb%lm e iing eagr%awfh@ehetegrefceé si gnal

?ﬁt 2& at ed T n %Irlrgli?lé B? ge%glrpl eril \?Lngﬂ’f rlg)nn:/eahéreht o%p d{\llf}gc%ed at b

= 1.50 to ZcHQrapﬂerIbedarmrmnart Aal year biowat eved éh&bmesynhgraﬂv:erttl on is
conpri sing nai nlg a recurri ntghgnrt represented by t-he above fornmula (1)

The recurritige deqnsFature GW%@‘B’Z‘“?#"OF‘%F&“@ 1 )

accounts fo&n@rﬁfﬁbiﬁéﬁ gﬁ:oh%%%t o%({a{iq{edﬂ by T Bt Ph6185Aa8! ¥nat | east 90 nol
o, particularly preferably at |east 95 nol'o of the total of all the

recurring upblgcaprbdasatei pasoiriigh mbsmqueml yS’gwegtbf the first 5

production et hode of  Lle PLESCHb S kel dd " 2he B 25HELL OB 100 ©f

signals detected at the above ranges (A) to (D) is preferably
0.01 to 1 %, particularly preferably 0.01 to 0.8 % of the
integrated intensity of the reference signal.

When the total of integrated intensities of all signals

20 detected at the above ranges (A) to (D) is smaller than 0.01 %
or larger than 2 % of the integrated intensity of the reference
signal, the above effect of improving heat resistant
stability cannot be fully obtained.

In the present invention, the signals of the 'H-NMR

25 spectrum do not have to be detected at all the four NMR
spectral ranges, (A) & = 2.14 to 2.17 ppm, (B) § = 3.46 to
3.49 ppm, (C) & = 3.62 to 3.69 ppm and(D) § = 5.42 to 5.46
ppm, and may be detected at least one of the four ranges (A)
to (D). ’

30 The specific component which is the feature of the
polycarbonate of the present invention can be detected and
quantitatively determined by its NMR spectrum which has been
measured for integration of 10,000 times. It is a

conventionally known fact that the larger the number of times



conprises the step of polycondensing an aromatic di hydroxy conpound
conprising mainly bisphenol A and a carbonic acid diester in the presence
‘of an ester exchange catal yst 10 consisting of an alkali metal® B8¥88@hd and
a nitrogen containing basic conmpound ang/or a phosphorus-contai ni ng basic
conpound and a co-catal yst consisting of a sulfur containing conpound. The

above neth L Li§ J - r | g process,
pr ef er abl y%%yigt%ghann%%ggséggt%%e{%?%&ﬁ: |J§ﬁ§%’f@%9€(§ﬁ%cg§gg%§atetel )y t he
mel ti ng pr efesbei spaarrunehecuinesy, sherebygnakinagdmmpoe sdbhydt 0xde toanpound
and a carbonic acid diester under naornmal pressure and/or vacuum nitrogen

at mospher e 3 ARG adAY edivs BRIERFY 220 20 FF A ERCPBPARE™ I TN 1384 pHenol .

The pol ycar, OholrBeaPf £580L 1 LN in QSEap &N be
pr oduced b)?bggﬁ%)gedi Bhen?/l gg?b%%gt%ﬁgsm%g%%%%%ic%d %i‘de)éter colcrf%bnent

or a mXxturdg dfs dingphenydhadarthen®/d arad:id (Whead ki camiiony |gphdanyg s arfbonat e
and nelt 25 mxing it wt - R s(4- hydr oxypheny opane (to be referred
to as "bi sd‘ﬁgﬁﬂra%'l%ﬁe?‘i Haﬁtoér }Sa Bob%l ;ﬁ&@‘??ﬁg{%‘ﬁg & %r&b‘?(a{ﬂﬁ’?%ert he
pol ycar bongjfe 1GfmdhePraseddrafvent ignsean be produced by-reacting a

di hydroxy conpound with a 30 carbonic acid dieter conpound at a tenperature
of preferably 160n &B0@IEsany eliprettiobl yal8gare 2ompeneat whdfady ably 0. 2

to 3 hours, r re . o) ur.s ch e.preferably 0.6.to 1.5
hour s undercarrHe}1 Stcg’g %?geggllﬁ%églsﬁe?h%]‘z?‘g%s 19’5 ;Hgéés 3n85ilyrtge)%%? %irolr"ns,c uerlfeh%r
carrying ouin tthe fceatiendiional lob t20Yed NiNpetspmadt tde B hyet ©xyg crgound
and the carbonic acid diester conpound by increasing the reaction

t enper at ur @UWIRET I FABGInPHebRERIBRLERE FRALP | BP0 3R SHRCERRE IR G dIhS

carrying o l5 hzati i "3 1:RS] SSUr of
10-5 1070, U1 FaBEUaea 57 erberarur e ot rogoth Sad e FRLOTHREE T hS s
As descri betbaiw\relatheonstdq bertweenpdhast cpatientt h€ the¢ taympéaeet aind he

reaction for the production of a polycarbonate hy .th | ti, i
orof er abl y B0 GEFaGt 50 EoReT SRS R BRSE ERSAStAD SR A Jorfr ai | y
used, yBi chhdisyadfwsidve vy aadeaniianianytne akloaint 8rPOhY (3 fthaying a

specific integrated intensity of a specific signal in the 1H NVR spectrum
of the preddm ongeanpifoh0 > ¢ of the signal intensity of a methyl group

as a comparison standard though the chemical structure which
the component is derived from is unknown.
Preferably, in the 'H-NMR spectrum in heavy chloroform
20 of the aromatic polycarbonate of the present invention, the
integrated intensity of a signal detected at 6 = 2.14 to 2.17
ppm is 0 to 1.5 %, the integrated intensity of a signal
detected at d = 3.46 to 3.49 ppm is 0 to 0.9 %, the integrated
intensity of a signal detected at § = 3.62 to 3.69 ppm is 0
25 to 2.0 % and the integrated intensity of a signal detected
at 6 = 5.42 to 5.46 ppm is 0 to 0.7 %, in respect of the
integrated intensity of a signal derived from a methyl group
detected at § = 1.50 to 2.00 ppm.
‘More preferably, in the 'H-NMR spectrum in heavy
30 chloroform of the aromatic polycarbonate of the present
invention, the total of integrated intensities of all signals
detected at two ranges, 8 = 3.46 to 3.49 ppm and § = 3.62 to
3.69 ppm, is 0.1 to 1.0 % in respect of the integrated

intensity of a signal derived from a methyl group detected



In the latter stage of the reaction, the systemis 15 depressurized to nake
it easy to distill off the formed al cohol or phenol. The inside Pressure of
the reactor is preferably 0 . 001 mmHg or less , a higher degf’e’é‘yo?o%cuum
than usual, which is effective to advantageously obtain a pol ycarbonate
having a specific integrated intensity %f a 20 specific signal in the

1H NWVR spectrum of the present invention. The pol ycarbonate having a
specific iﬁfegr:at%ds?nF%ngi-P9 8PN specific signal in the 1H NVR spectrum

of the present ifiyenlidmhtGanpbeyvbhvsoRatlesARNe PFAdEET e f@f iy hAg 25 out
a polynerization reaction at a I(errperature range of 290 to 330 C higher

t han t he reguolseosithpeavenngeandlactudareunetighti nsi d€.008s$or 2061, 000,001

I iagh f f 1 60 mi .
Exanpl es. b e EAFBoAE OB & i et L abtr s rPERESHEohodznborent fon

i ncl ude di pheoyd.carbonate, ditolyl carbonate,

bi s(2-chl orophenyl ) carbonate, mcresyl carbonate, dinaphthyl carbonate,

bi s(4 phenyl phenyr¢ cRebogarkongtrepfiytheapbeagné, inventionc shijshahas

di butyl ca k GYC, t I 0 like.
Qut of t heé , dip Ié%?/lqylcéa(?(g%ir(\gI eé;‘?ésp%g%f"gor%%lIgg m ?I?I%I‘Igi&lefmé% 'g)tcszplgf)
reactivity3osoabipréfengalpséihéhie iyl dfntdins Dbias nad thesikblaodiagst. 5
When di phe{\,I'I/I carbonate and a conpound obt ai ned by substituting di phenyl
car bonat e WWRISREGEEHPbonyl such as di (2-al koxycar bonyl phenyl ) car bonat e

are usgd in combipaty gnuasegRr OR0L € af! Qndh%%bg]gﬁltﬁwqb IIsleI%ci fic

pol ycarbonate having a specific integrated iInt

signal in iheedtatbR speehstyodf taheighadeastesvedt aord can. De to 2.17
advant ageous| y. obt ai neﬁpﬁ)h%ug the,r&_et ails of a chem cal reaction are
e

. h
unknown. PPRfetfel &Ra of R Hi Y 3 KOxFREFBE MY pRENG Fd&Bdnat e

i ncl ude di t caqb s Bhary €o . fid 2+ I
phenyl )carggﬁétégggnﬂpﬂeaﬁifgw?tg ?s@ g?@?l%?;gbb?/ gP%-AtglthIgéI?%gEgggﬁJP-A

61-87725 thateasitynpfiah ﬂygnelydgteupeéxet_té | bl it [Lercppapdrs Ohe heat
resishaN Shablbifvanh eoleahepahes YaLkous gelnodshan a8:Ledud no the

nunber “of polycarbonate term na gr oups are-propose . . a nelt
pol yneri zagtop Leshegd o6 8QUisdpphiasSes RPIBGTEY iz asi odnNBLBBEckNowhithld a | arge

nunber of term nal hydroxyl .%rou s are essentially existent in the
integrated intensity of a signal derived from a methyl group
detected at 6 = 1.50 to 2.00 ppm.
Further, the polycarbonate having a more preferred
20 viscosity average molecular weight of 12,000 to 17,000 of
the present invention preferably shows signal intensities
in the following 'H-NMR spectrum.
In the 'H-NMR spectrum in heavy chloroform, the
integrated intensity of a signal detected at 6 = 2.14 to 2.17
25 ppm is 0 to 0.4 %, the integrated intensity of a signal
detected at 8 = 3.46 to 3.49 ppm is 0 to 0.3 %, the integrated
intensity of a signal detected at 6 = 3.62 to 3.69 ppm is O
to 0.2 ¥ and the integrated intensity of a signal detected
at § = 5.42 to 5.46 ppm is 0 to 0.1 %, in respect of the
30 integrated intensity of a signal derived from a methyl group
detected at 6 = 1.50 to 2.00 ppm.
The aromatic polycarbonate of the present invention is
comprising mainly a recurring unit represented by the above

formula (1). The recurring unit represented by the above



nol ecule ow ng to the characteristics of a polynmer production 25 process.
However, it is also well known that there are limts to the reduction of
"the nunber of OH terminal groups. In contrast to this, since 2002

pol ycarbonate of the present invention ?orrpri ses a structural conponent
having a specific chemcal shift and infegrated intensity for the 30 signal

of the ~H MRwspeftrMaddoditSs @he!d @le NAM s BIAN 6 3Ri14 [ fnd¥id hout
drastically reducing the amount of term nal C¥-| groups. Further, in a
preferred eomsddimanty Atrleastioni mglt heoagtjientlaofly perefieasdnity ahvas#ston, the

anount of the term nal 3, July 2002 12 droxyl group aof the polycarbonate
of the presen q%h%i/goﬁi%heigoﬁ?fl(é 5?1%06%%&1%‘5 Wt s or 1ess,
preferably 80 chenmaedcraptict eid Ss@bhsbga8nt ! §ineal @Faline Filxg;160

chem cal equivalents, particular I%/ preferably 5 to 50 chemcal 5

equi val ent Pusghet in meigrodfof hehpopyaeentFdnyend@darer mi nal s groups are
nore preferred. oo t. 1Sy Extr di ffi t reduce the amunt of
the OH term nal glkr?lgp r(?%%élﬁzir?laéttéllo(%gg'llﬁtvha?&erﬂfgLH(%"re Itp%sesseonautseldwt?ﬁltf(f%n of
t he pol ynmercongaoigbgHe dthep iof patiicindeanding aln srvadat 1k idiHyer by

pol ycarbonate having a target nol ecul ar weight. The anount of the OH

termnal griUPXH BROMRET 1SR IRIIRISRRCRAL ARRR 3 AP WA 3k Hi nal
cappi ng agefile 4s8d A9 &@%f&géeeewsg_ggh QBRC Shedilhrii P NORALN, (1! hod. [N

a nmelt polynerization nethod or soli ase polynerizatio which a
| ar ge honberorcfiGHrigrof nah glbaps meéaflocosnpomndngrd & hei tahagerct eri stics
of a reaction process, ecial OH_.term nal group reduction neans nust be

a s
taken to r %‘Pfé‘%nlb?ﬁ&go?o?‘ﬂ‘é‘“& PEAPRaR SROFPRTF YT AR IBFge. Fox

exanpl e, t he il B uPa Chn@0hYEBL £ARKNGA 7 @Yn2Q ST 1% Sa LRI ARL- 1 S
controll ed. Mrre specifically, the nolar ratio of a carbonic acid
di est er/ an candritningi ¢guporydconpound when they are charged into a

pol ymeri zation reactaor is set..to. 1.03 to 1.10 ki ng .t characteristics
of the polyneriza |eor‘iibroevffct%'(fartt}onétl olsaccc%rglhjt ,&tdougcgtﬂ y"‘*‘gé"uethL £f)déf]‘g/onc%sersl'Szati on.
Al ternasi valy,sdliiiglids @ aprgcosps prefeappdd by a sadlitild pretssest er at
conpl etion of the polynerization reaction in accordance with a nethod

di scl osed by Usp Biesghrodictionef afoBAl YERTPRBALS) iPEyIHhE MGid-e er used
i's 30 pref Eﬂr.qmé'sgﬁs té’aﬁ:@igal §utn9§e skh! rn@bla¥1 %]ﬁ)ﬂ{&ﬁl rEPiI?ydroxy

compound and a carbonic acid diester under normal pressure
and/or vacuum nitrogen atmosphere by heating and distilling
20 off the formed alcohol or phenol.

The polycarbonate of the present invention by the
melting process can be produced by using diphenyl carbonate
as a carbonic acid diester component or a mixture of diphenyl
carbonate and di(2-alkoxycarbonylphenyl)carbonate and melt

25 mixing it with 2,2-bis(4-hydroxyphenyl)propane (to be
referred to as "bisphenol A" hereinafter) and polymerizing
them.

For example, the polycarbonate of the present invention
can be produced by reacting a dihydroxy compound with a

30 carbonic acid dieter compound at a temperature of preferably
160 to 300°C, more preferably 180 to 280°C for preferably
0.2 to 3 hours, more preferably 0.5 to 2 hours, much more
preferably 0.6 to 1.5 hours under reduced pressure in the

first stage of a reaction, further carrying out the reaction



particularly preferably 0.9 to 2 nols based on 1 chem cal equivalent of the
termnal OH group before a capping reaction. By adding the salli C¥| ic acid
"ester in that anount, 80 % or nore of the term nal OH groups Salvly, 2002
advant ageousl y capped. 3 July 2002 13 Catal ysts disclosed by the above
patent are preferably used to carry outl®he capping reaction. Illustrative
exanpl es of the salicylic acid ester include 2-nethoxycarbonyl phenyl - phenyl

carbonat e, 2St¥een e IiBERoFNeRgPPounger g | i AT ORI ASHS dpester
”EthoxycarQ%H&f%ﬁ?Y$'4iﬁ§£@¥k@§§n¥hec@@%§¥¥6h temperature and the

2met hoxycar bony enyl - 3' - but yl phenyl carbonate,
2met hoxy carvacylphdegted' o odes yit grneni/dn cay Hoeat ean@ finally carrying

met hoxycar bonyl phenyl - 4' - hexadecyl phepnyl carbonate, 2 10 .

ot hoxycar BORY | DRSBTS S {om RGRGRLRD) 3 Eaf Horae boF inside pressure
net hoxygar bopy] phepylo do P hiRgeaNl &aFORPELSture of 290 to 330°C for
2met hoxycar bonyl phenyl - cycl ohexyl phenyl carbonate, 2

met hoxycar bbdytphédyhibuphenyl carbonate,

2met hoxycar bonyl phenyl - cunyl phenyl carbonate and the |like. 15 A, -

pol yneri zation cdtl %?cﬁ%eg %gggﬁt‘alt St *&°E oéﬂni%“pa%%%'l"é’r"%t "t FBerate
of polynerizatt@h sbBa§beoti the ReadtalonoFd®itd Pfodhi€tPHASERL ai NVention.

A catal yst used as the polynerization catalyst consists of (i ) an alkali
met al conpoR@lY@pEPPRAte LK thegBelddMbaPHARE Past e Ropdeuably028Adter a

- h ) {2l ni . : . . (
a1 0y o7 P S EpeRy S AR Hhn CRATLENBR R Hhndialdy (860551 ¢ 4
cat al yst i nwhbeh pi € efftedtnivantticoadivant aggducdiydeb thyidr agestachobahate2S

carbonate, acetate, nitrate, ni-trite, sulfite, cyanate, thiocyanate,
stearate, bRRBRYArF FPeHdrodd eIhatssh dmirdsphat ©F Bi SBREASHCsELgngL

phenol salt;0f+R0 aihkild JBLEtruh! bESthal byeserdMmiRemiddie al kali netal

conmpound 30 I ncl ude sodi um hydroxi de, potassi um hydroxide, |ithium
hydr oxi de, sodi unimythegkatbebortinge pdt dds uredugtdrayentiae beyaten st hi um

hydr o car bonat e, sodi car bonat.e, potassi carbonate, .lithium
o QbR h S s PRent 8 maRe 1 SRR AFELLP IR shet Botfed um 3
Jul'y 2002 14186Rbat 8rspHeHBNNi t TAEC1 A ASS Pr@sHdraAlss It diedatfbtr ake,

lithiumnitrate, sodiumnitrite, potassiumnitrite, rubidiumnitrite,
li thi um ni tPregerabdyin @Yl mmig opotessi anhidghen degreemfivanyum tBansodi um

cyanate, po é‘ﬁéi“%{i!@ﬂaﬁg e Ded 15 aé@&a?nté%é%#ﬁi%hbgﬂﬂﬂa%e’ .
pot assi um thi ocyanate, |ithiumthiocyanate, cesitumthiocyanate, sodi um
Sstearate, ppbihgsadboahear haeinkg khispacsiftar airetegested) Sheanatiey sddiaum
20 specific signal in the 'H-NMR spectrum of the present
invention.

The polycarbonate having a specific integrated
intensity of a specific signal in the 'H-NMR spectrum of the
present invention can be thus preferably produced by carrying

25 out a polymerization reaction at a temperature range of 290
to 330° C higher than the regular temperature and at a reactor
inside pressure of 0.001 mmHg or less higher than the regular
degree of vacuum for 10 to 60 minutes.

Examples of the carbonic acid diester used in the

30 present invention include diphenyl carbonate, ditolyl
carbonate, bis(2-chlorophenyl)carbonate, m-cresyl
carbonate, dinaphthyl carbonate, bis(4-
phenylphenyl)carbonate, dimethyl carbonate, diethyl

carbonate, dibutyl carbonate, dicyclohexyl carbonate and the



bor ohydri de, potassi um borohydride, |ithium borohydride, sodium

t et raphenyl borate, sodi um benzoate, potassium 10 benzoate, |ithium

benzoat e, di sodi um hydr ogenphosphat e, di pot assi um hydr ogenpho3piy 2002

di I'i thi um hydr ogenphosphat e, disodiumsalts, dipotassiumsalts, dilithium
salts, nonosodi um salts) nonopotassiumsalts, sodium potassiumsalts and
sodiumlit i_,.L n salts of bisphenol A sodiumsalts, 15 potassiumsalts and
l'ithium sal'ts of phenol, and the |ike. A nitrogen-containing basic conpound
and/ or a phosphoous- 66niles % Nl iAsioy C capdvith taf @/si prévethen e5ed 8%k a
catalyst. Illustrative exanples of the nitrogen-containing 20 basic
conpound i AISYRC b REUREATHE bk HesS HARL hYLERIRIRST e Podrrapkyilg v
group such ds digld@Rety! angoaidm hydroxi de, tetraethyl anmoni um hydr oxi de,
t et rabut yl ammoni urn hydr oxi de, benzyl tri met hyl ammoni um hydr oxi de and
hexadecy! t ri nmet hyhemdhiphenyldraxatdma basand28 enmpound shitiad nledy ity an

al kyl, aryl qr .alkylaryl. grou uch as tetranet hyl anmoni um acet at e,

et T act hy! GHRSH LhH P KR R Lt  SBAPY P B AL AnPd R Segbony T stoh
benxyl t ri ngfdyd AT kERRENZOM $EpREAY N§radBenkitel HRi g un et hoxi de,
tertiary amnes such 30 as triethylamne, tributyl am ne,

di met hyl bergoptimatalamahsackeyidi aeidyfasster sempvasintsaltlse such as

t et ramet hyl anmoni ym bar ohydri de, tetrabytyl anmoni u r.ohydride

tetrabutyl éfﬁ%ﬁf et raptenytd b%r%?%cé#axt %PF?%tahr{;ﬁ%g Wi Pet¥aghenyl
boratei1o Fphdiridd®idial |{instrat e aspd €6reh bhetﬁaoFEa%u&-cont ai ni ng

basi ¢ conpound i nclude phosphoni um hydroxi des havi ng]}an al kyl, aryl or
al kyl aryl grmoighisiih cag bet 2dYieR hpspRBSpNoRPEALAREr blpugh the details
tetraethylp hgﬂg i de, t phosphoni um hydr oxi de, :
. benzyltrinme ?\asl phosp aglnlhyu?néﬁ%(/ (?‘gx?%lg %ﬁgi{%&(‘édecyl tri met hyl phosphoni um
hydr oxi de; and b@defexaldd estamiplss tef ralvet Ay phosphoni um bor ohydri de,

t et rabut yl phasphoni um bor ohydrj de, tetrabutyl phosphoni um 10 tetraphenyl
borate and ﬁ%ﬁ%?ﬁﬁ%@}gﬁ?FBPPﬁﬁﬁeﬁéFlH&eatdé(ZAS to the amount of
the pohynenizald LMyl phieRdl ) BakBenAtesedl (22 Hd:&fbathyl kal i net al
conpound is 1 x I0-' to 1 x 10-5 chem cal equival ent based on I nol of the
15 ar omat i phinpidreasbemrpe uanid ablbdet hékarount of the nitrogen-containing

basi ¢ conpound and/ or. the phospharuys-co gl basi oppo LS, D 105
to 1 x 10" chemr}g:af‘se v ?%%‘?%Haggaﬁo#%ﬂ%?go%“afH@'g‘rgﬁa???’%i%% oxy

. conpound t @ ket nbheh¢@RbRFtgE U AU hb £@MRFRIENdS upoOtBaatddt C
range. The equival ent of the alkali netal conpound as used herein neans the

product of oelgtany stiabddditel ofapcpebecarbanriei- Yaripus meEheds 69 ai ned
in 1 "gbeC%nﬁ‘giﬁg%h@hmi% @@dpwscaugnﬁgt%ft@lﬁgg& bﬁegfgﬁggya%e- Wien

one al kal i el emrent (nonovaléent) is contained in 1 nolecule of the
catal yst , gropised aitdemblnl for asmedtapoflymerdmqatviaire e thod hex cat al yst
and when 2 al a&i met al eierrents pnonoval gnt .are c.oq}teai r}‘eﬁgqi n 1l | ecul e
of the cat 3Y5t9 BT RELYARILAREEGE; Med RN & A EH e he
catal yst. 30r Wasmilna ARkl gidepeahekystsbathahay bhesabBaveinamge, the
catal yst may exert a bad influence upon the physical properties of the

obt ai ned pdtgiegbbhavdngrtaihescharagthrangs icsaef iaopodpasriviodrecier

fully, b I 9] havi desi I [ . b
bt al nBl - BEORt o SE L RtdgRetEr s R R S R R LR P

cat al yst i st@bgiwe reduction of the number of OH terminal groups.

In contrast to this, since the polycarbonate of the
present invention comprises a structural component having
a specific chemical shift and integrated intensity for the
30 signal of the 'H-NMR spectrum, it has excellent heat resistant
stability without drastically reducing the amount of
terminal OH groups.
Further, in a preferred embodiment for attaining the

object of the present invention, the amount of the terminal



the range, the content of a specific conponent exceeds a specific range

di sadvant ageously. A sul fur-containing conpound is used as a co-cat alzyst 5
in the present invention. Any sul fur-containing compound nmay Belulls 200

Wi thout restriction if it contains a sujfur atomin the nolecule.

Sul fur-contai ning organi c conpounds are preferred. Qut of these, thiols,

t hi ocyanat i i t.h i [ Qc s, 10
t hi our eas gﬁ%d%(?}g%*jf%%@gfﬁggr@%ﬁ?%ﬁén%%gféef@? Ejl:ﬁ%g&slglﬁj?g@g% Ai ni ng
conpound malys ke drartot@it cheoripalndgod valliephat ioe- tespouptdefeirably 80
preferablyﬂg ' aliphatic conpound because it easily obtain effects as the
obj ect of * (FRETHERLRITRATRT Oh 0T GRS 1 MR PN ETABLE FO5OChEE ARhg

conpounds, ¥haivheusta, bphlitagunaity 9&é%y¥éﬁiydﬁceap9§iéﬁ&ﬁipggnt at

normal pressure of 100 to 300 C are nore preferred. Thiols Inc e
al i phat bc téquivatephsdmased banetbnodf tbehpmbyheol, Pewoa ot bénhinals
butanethiol, 1,2-butanedithiol . 4- ﬁut anedi t hi ol , oct anet hi ol ,

w 20
decanet hi ol TR {BReBFERMEIe BE5GEEETESHI ol OWEVES-ddde dah S HHRHILY st ear vl

mer capt an, goEPs8ALENt6! reaiebopRAt XholRE CaPt BHe OMCLORRXARE §E8LD to
1, 4-cycl ohexanedithiol, 1,3, 5-cyclohexanetrithiol and 4 pentene-1-thiol;

and ar omat i & abigmleal ednigalbrinzema Besls, basedapnt hdiametthibe, polymer
bi phenyl t hi .1, 4<ph I ithisal,. Thi.ql.s ntaining.different
gécgpgl&g 1B EHY iﬂ?glsﬁt@d%& t1e et?LlcaCf é@anéacgg ffx

[
functi onal groups sdch as an-esté up er group, b%%y 8roup and

am no guoouppédychebosateahatdnigr @d tabiye t Mdlescunet udeigrtal salts of
2mer capt vpr opi oni ¢ aci d, 3-nercapt ?le;Opi onic acid ethyl 30 ester,
but yl t hi ogl ycol at Bhe 1ameint 0 ddiso SEhsrRiagld 9m9us sapebe sk eet hgbd et her

L-cysteine,_ L e} V. 2wy i t r

2- mer capt oilfné%'géz'(% et(gﬁﬁg'gh%bﬁigal%g?ygngt&g}sﬁﬁ%c 'éégﬁ%f\?ypﬁgﬁng used

t hi ocyanat eas saaho heculdrJuweygB80BodIfirerhaneat phosyenet methbldanein a

t hi ocyanate, ethylene dithiocyanate, propane thiocyanate, butane .

Lhi ocyanat dhe bk BHEREThE 5 IR RetRd 5 Rp 1 d-BhARco By ARBEELZat 1on 1n

oct anetiisi ocygighea IOFHSANBIBE P LA @ermifEagedulpd ackapsified owin?
e,

|, 10- decanedi t hi ocyanat e, docosanedit hi ocyanate, hexacosanet hi ocyana
cycl ohexanet i teg pheragharisiicgcpbhextgediinhopyanase; andpardadt OB

hi h i I hj ,
L phony! chePifato gbBECReakERkANALE, ARARY BE EARhTLB YARALE tne
cont ai ni ng &hbéhRtedE thec DHORRIrndnEIPIVIN B5 €ile e8b6ve grangeand et her

group may e Used s e pie, the molax Tabio of Bolymerisatish raq
20 materials charged is controlled. More specifically, the
molar ratio of a carbonic acid diester/an aromatic dihydroxy
compound when they are charged into a polymerization reactor
is set to 1.03 to 1.10, taking the characteristics of the
polymerization reactor into account, to carry out
25 polymerization. Alternatively, OH terminal groups are
capped by a salicylic acid ester at completion of the
polymerization reaction in accordance with a method
disclosed by USP 5,696,222,
The amount of the salicylic acid ester used is
30 preferably 0.8 to 10 mols, more preferably 0.8 to 5 mols,
particularly preferably 0.9 to 2 mols based on 1 chemical
equivalent of the terminal OH group before a capping reaction.
By adding the salicylic acid ester in that amount, 80 % or

more of the terminal OH groups can be advantageously capped.



t hi ocyanate, 4-nethoxycarbonyl benzene thi ocyanate and the like. 15

| sot hi ocyanates include aliphatic isothiocyanates such as net hane

‘i sot hi ocyanate, ethane isothiocyanate, ethane diisothi ocyanat &JYly 888%e

i sot hi ocyanat e, butane isothiocyanate, imutane dii sot hi ocyanate, 1, 4-butane
di i sot hi ocyanat e, octanei sot hi ocyanate, 20 docosanei sot hi ocyanat e,

oct anedi i s@atadgydarmidd s deceshbgdtheodbove ypaid et e lplePeatbly used
i sot hi ocyanate and 1,4-%§£Iohexane di i sot hi ocyanate; and aronatic

i sot hi ocyart& &ETII PN hZeTRP Rt hfBEtaAlt e, napht hal ene i sot hi ocyanat e

and 1, 4- phenyl eng 1dids3Qtdt Qfy aididp 129 &S0EREL0SY aRaLes hawk ad editkher ent
functional groups such as an ester group and ether group may be used as
desired. THadlawlehibayelihexrcankdnytpenyhophboyanearboniitecy 2rat e,

4-pheno henyl isothioc ate and,the, ]ike, Thioesters include aliphatic
(i eers) PP A SRR ELS: tRErhy i Brebia; SRrbigat” 41e 1P
y-t hi obut y il t3:8AR r oYy B 108y 1 C4 t he PRFLBhENFUC BadPoR@RE0I & aci d net hyl

t hi oester. Thioesters containing different functional groups such as an
et her groupetipxycarteenykphieryted’ -atylbheayilecarbosaige 2-

2- met hoxypropi.oni ¢ aci d | _thigester, t-butyl-S-(4.6 3] Iy’2002 18

i ot hyl oy PRSP LNy L £ Ra8he gl 1Bt I erttone th 1 i £ o

t hi oet her s rdtGtoascaib@iFVphenyi i de-hdkatbyk1pukhivde cadiveiate syl f i de, di

n- hexyl sulfide, butyl oct sulfide, trinethylene sulfide, 5 pentanethylene

|
sul fi gk 1,@@%@%%%@@}%@3%%? oft andibuky}phenyi saFbosdd@ne and

1,4, 7-trithy ; 0 J i e S 5.
1,3-bis(ph@kyit&%agpropg%géﬂg?%%eﬁ§ﬁbggﬁppgg&? %i e#@&tiguﬁfide
dinaphthylmaﬁHkan&whbﬂykmﬁengFeycmobpyyﬂphnwwﬂs@ahhmnafaﬂ(EHhers

o oup, | car BEIOFGH e BREPEL P SBSHY BETReBRAS desired. The
group, car g esired. e

thi oet her s g\l dilfcr B HPXYnEnPUL ¥limPeyubhPhoebhdon TRl RHdTRHY l1ike .

t hi oacetate, thionorpholine, 1,4-thioxane,

bi s( 4- kBt hoxycar Bompplliymeridatiidn dataglysit @ndipmopatalysis aas dised

2-ethy|thiq€enzoiqsacid 4-gu£¥#%2£ heéxla%ine 3neth%]thio enyl am ne,

bi s( 4- et hox Qoe‘—’lnczciler Ut ?‘dtéhand i F3EE B Rat'ds t|hr?cl dde i phati c

t hi ocar bonaimstudichommetinicpl the guasdmnataveditisny] Ahioear ponatseand
di mrethyl 20 trithiocarbonate; and aromatic thiocarbonates such as
as the polymerization catalyst consists of (i) an alkali metal
compound and (ii) a nitrogen-containing basic compound

20 and/or a phosphorus-containing basic compound, from the
viewpoint of having heat stability or large polymerization
rate.

The alkali metal compound used as a catalyst in the
present invention is a hydroxide, hydrogencarbonate,

25 carbonate, acetate, nitrate, nitrite, sulfite, cyanate,
thiocyanate, stearate, borohydride, benzoate,
hydrogenphosphate, bisphenol salt or phenol salt of an alkali
metal.

Illustrative examples of the alkali metal compound

30 include sodium hydroxide, potassium hydroxide, lithium
hydroxide, sodium hydrogencarbonate, potassium
hydrogencarbonate, lithium hydrogencarbonate, sodium
carbonate, potassium carbonate, lithium carbonate, cesium

carbonate, sodium acetate, potassium acetate, lithium



di phenyl thiocarbonate. Thi ocarbonate containing different functional
groups such as an ester group and ether group nay be used as desired. The

t hi ocar bonat es i ncl ude bi s(2-ethoxyethyl )thi ocarbonate, bis(2323ly2002
acetyl ethyl)thiocarbonate and the |ike. Thioureas include aliphatic

t hi our eassuch as thiourea, 1-methyl-2-tHi%urea, 1,3-diethyl-2-thiourea, 1,3
di butyl -2-thi ourea, 1, 3-diisopropyl-2-thiaqurea and dicycl ohexylthiourea;
and ar omat i 8°ehiadGre3divRpdL s 1 PergSSAEMAP I bra ke o 4 dimm Bk EASE,

cont ai ni ng ‘iiiftfh‘iﬁﬁ%%{k'ﬁ‘&tei, Q15416 Bliﬁr%i%éc,hp%aégiﬁ&tﬂtﬁ{\?é‘?ru%tﬂb‘irungr oup
and am no group nmay be used as desired. The thioureas 1nclude
4- met hoxycanbdmjiltehehyth3upheitsite | [Hogineasulfite, potassium sulfite,

4ph henyl - 3- phenyl t hi 2-thi ohydantojn, 1,1 3 July 2002 19 .
thi ocar bony I HATbFULE 16y cPORMNDI CB2R3L frorBRETS RHRRIGHIRIER TG EA NG

the |ikes Digahnbitdessbaghmienbiphahice , BHothisdes Sucde  fTet i
disulfide, drethyl ‘disulfide, dibutyl d?%ulfide, 5 di-nf%}a%{?(%q?lﬂ]ﬁmde and

butyl octyl dhdwiciedeteangesivmathodyenptei,deed umts beah phe pyit atissivinf | de

di benzyl disul fide di thyl disulfide and.his(2,4-di-n .
propylphenyF%&%ﬁi Tifgﬁkﬁgﬁf?%%%rﬁsernﬁeﬁﬁypbgéﬁﬁqﬁﬁﬁﬂi%ﬂﬁﬂuﬁﬁoups such
as an ester pgrWparatdier i aPsidil B8bRYiiriaeoun idhd v ¥ JHRIP dBY be
used as desired. The disulfides include 4-ethoxybutyl hexyl disulfide,

bi s(4net hox peddwntieiiaphery Werateul spdadumsShenzplatie o @pdiasisiaim cyst i ne
and the like. t of t eag. | ou .oct i 0l tri.thi ane 15
and th?Htregﬁggéﬁﬁﬁﬁeiﬁe fﬁﬁﬁégézégggbuﬁ §°§ﬁ§%b§%§§§§%%9%ﬂ§2ﬂa'%T

conbi nat i on diped aaixiuen Ryitogeaphipcpithties, asedthAumhpiisgdnsio®phdté o 100
sul fur atons based on 1 atom of. an al kali netal of an alkali netal conpound

as a cat al y$isosgumesatls urdtbnbdafduMs Sapts - plddditddiip foddsn an anount
of 0.3 1o SQ{O%wsfggidlﬁﬂ cTn.rh@éugs MiGHn JPEEaBES LT 3Rl 51 ts%ai%n?#fﬁgssaihﬂm based

on the same stan ) i me of adding the sulfur-contal ning conpound is
not parti culsadltys hndi sedibmtliptleiaenatdlts mdhbhepbeaocdnAesteti @b ssidisnge
reactiop_to the initial stage of the ester. exchange reaction. It i.§ nore
prefer rﬂ% t &OHAF T SAF R gaéb‘ﬁtlai'lt:hjn'ﬂ“ c%?ﬂp%%n%étlgbee?cﬁgr W‘fﬁz% T3KE |

met al conpound as a3 nGatr@ gt - cof¥a APPRG ab S 1 8S e8mpelinaddini/er and a

material therefor are not particularly limted. 30 In the present

i nvention, PhosEhOTS gRERbogasteiqampayd exe/gsofuEthen wsed@s nel t
nol di ngs, WQ@%J?E&;%@?lt viscosity stability after polynerization of 0.5 %

or
Illustrative examples of the nitrogen-containing

20 basic compound include ammonium hydroxides having an alkyl,
aryl or alkylaryl group such as tetramethylammonium
hydroxide, tetraethylammonium hydroxide,
tetrabutylammonium hydroxide, benzyltrimethylammonium
hydroxide and hexadecyltrimethylammonium hydroxide, basic

25 ammonium salts having an alkyl, aryl or alkylaryl group such
as tetramethylammonium acetate, tetraethylammonium
phenoxide, tetrabutylammonium carbonates,
benzyltrimethylammonium benzoates and
hexadecyltrimethylammonium ethoxide, tertiary amines such

30 as triethylamine, tributylamine, dimethylbenzylamine and
hexadecyldimethylamine, and basic salts such as
tetramethylammonium borohydride, tetrabutylammonium
borohydride, tetrabutylammonium tetraphenyl borate and

tetramethylammonium tetraphenyl borate.



|l ess is preferably used. To set the nelt viscosity stability of the

pol ycarbonate to O . 5 %or less , a specific amount of 3 Juf‘}/ 2002 20 a
‘melt viscosity stabilizer is added to a pol ycarbonate after a3 July2002

pol ycondensati on reaction, preferably aﬁ er the end of a term nal capping
reaction. A polycarbonate having | ow nelt viscosity stability is hardly put
to practical use aBitd BRSmb U SHRDihiel s frldgd 1 fifa fPL el g and
| ow stability of mechanical properties, especially a drastic reduction in

i npact resitAsnTecompenndt anmudenggoapeom&em dtydrghidumrilditingrahor a

long tinme ._The nelt |scos sta I|t al uated by an 10 absol ute
val ue of c i i ﬁ% t Vi ?kﬁ%}é}?§yﬁe§§ﬁ’ Slﬂlr?ée 4% nitrogen atnosphere at a

shearing spestrathetdhy 2ghs8pnansuROnea-ek i3 M 1Bk fe AR P SIsSEeLuRY Cchange

rate per mnute. The nelt viscosity stabilizer used in the present

i nventi én smi‘dﬂ@@fl@ede'é@tF@BP‘éYﬂaﬁhPSDhom’:lmbfth@)atde‘r.V| ty 15 of a

pol yneri zatl on he t dUCI g a polycarbonate. As
for the ad ?nzo‘{"l ?'%{%%hﬁesgog rslégélu Egldc%o Y %erd é]or exanple, it may be
added whi | m@anéwntbmatﬁymphaspﬁaﬁhuan h@rdld»cidé S 4amd teds D¢ S41es a
pol ycarbonate is 20 pelletized and re-nolten. In the former, it may be
added whi | eg‘icﬂe D] %EFBEﬁ’&%%laE‘OﬁPP@&éFF‘bﬂP%ﬁ(ﬂ:El‘i% a reactor or

extruder isg a Ad ]ﬁgg“!;pﬁﬁge ot he

pol ycar bonat e obtal %Q%h ?Pﬁaﬁ&h y{r?ggrloz ﬁllolﬁl I SQ%% %ﬂ a react or

t hr oughoan a5t Eapheniel . bAngxtknami trelttamles:mrsljpr;osenmdm:lumareirmtyplbmplsed as
exenplifi eﬂhb%at et rabut yl phosphoni um octyl sul fonate, tetrabutyl phosphoni um
decyl sul f ort3t t@ ot ranet hyl phosphoni um benzene sul fonate, 30

tet rabutyl phospholi wg baiw etonit fanatie JoiymbH YA PIOS RO 1P + used
dodecyl benzene sul fonate, tetrahexyl phosphoni um dodecyl benzene sul f onat e,

t et raoctyl pimst}:l‘m)mmﬁ@mtieby\}'@eht@ne tlué f ahlaa sl metaanetbmybandfthumx

decyl sul fo , rae a 21 benz ul f.onat e,
Loty ooty ae cbeh T 2S00 BRI aditatedR BastacRlcnanell Pondls

et hyl beszengssthd ©nat @mi»utykbeabmpeu&ul faa@atthe Qﬁic)’drbl.erkiﬁnﬁlém f onat e,
phenyl benzene sul fonate, nethyl p-toluene sulfonate, ethyl 5 p-toluene

sul fonat e, HLESPIP0TEPREALDENET BAGHLE, compAund adkeie Bl fonate, phenyl

oL g;rﬁgﬁyﬁ&ﬁé%&s rebhvhidedgcyhsybs 8BabBundt BY shexpglecys sulfagate,
chemical equivalent based on 1 mol of the aromatic dihydroxy

compound to limit the content of a specific component to a

20 specific range.

The equivalent of the alkali metal compound as used
herein means the product of the total number of valences of
alkali metal elements contained in 1 molecule of the catalyst
and the number of mols of the catalyst. When one alkali metal

25 element (monovalent) is contained in 1 molecule of the
catalyst, 1 mol of the catalyst is equal to 1 equivalent to
the catalyst and when 2 alkali metal elements (monovalent)
are contained in 1 molecule of the catalyst, 1 mol of the
catalyst is equal to 2 equivalents of the catalyst.

30 When the amount of the catalyst is below the above range,
the catalyst may exert a bad influence upon the physical
properties of the obtained polycarbonate or an ester exchange
reaction does not proceed fully, whereby a polycarbonate

having a desired molecular weight cannot be obtained



sul fonate, butyl decylsulfonate and the Iike. Qut of these, sulfonic acid
conpounds such as organic 10 sulfonic acid salts, organic sulfonic acid
esters, organic sulfonic anhydri des and organic sul fonic aci d 3pkaRe% are
preferred and phosphonium salts of sulfaqnic acid and/or amoni um salts of
sulfonic acid are nore preferred becausé hey have the | arge effect of

i nproving the si cal ropecties,.such as_color, hea esi st ange and

boi | i ng wat grlsrggsiaé’t%g (?’Jeb%o A p(li')qlthféla}: Snaa'{'%ltm%ﬁtoé:?mt ﬁgggl,iYSt 1S above

t et rabut yl phaephemigen dedecydbenzenss sal £paat e iandohffoniit ¥Wxamay wn

p-tol uene sul fonate are particularly pre f_erred . 20 The pol ycarbonate
havi ng exceFPEREfHCarangs HiaFRI bR YIePYSSY -t he present invention can be
obt ai ned by the aho h ; i lay 5 kn processi ngstahil, zer,
neat rosistant st b TrEar, CantAsAIRe Pbh BB D S e Yo

anti statd c agemhe fpramemtetiardantion el dasge agkftir-26nealiaiant cangoulnd | i ke
may be added according to application purpose to formvarious nol dings from
t he pol ycar BéﬁaP%_uﬁ?fgt%@fggEéﬁe%trrlt%gl%B&\}% EqgPRitadashavi iy @fam at

Lhe same Iaggends diecibeye ledIMBEAlinhd Lo£8RATE LBrbBENAROLELH NVR
spectrum for specifying the polycarbonate of the 30 present "I nvention, the
heat resi st preferateid.i t Quitnpfotheg eef fdciols, t teiadgahates,is irrelevant to

the heat resistant stability inprovjng effect t he pol ycarhonate of the
bresent | nvafOtBTOKTARO S T TSeFohay BOLRPIDE Ry (ERERTBPTARA | on

3 July 1200233 Jur-daie 41 efid @i £ e §haref phbe ipehwearpYrad Hed Ne present
invention and deterioration in the color of the polycarbonate of the
present inventi onThex gwdifayr sfontplming cemppindemaynbeuda piromaitdicous
acid, phosp i C i ﬁﬁb S j phosphgnj L nd_esters

t her eof . Forg 8@?3#%1%%%%15 on%%%e%@’ﬁbgﬂgébhi?g,gg p%e%grgbiy an

tris(2,4, - daitigphididicy lqourpodndhesphide, i ¥ o sl p hetitya £ e £if grbos phorite aci d
tetrakis(2,4-di-tert-butyl phenyl‘);, _4, 4" trinmethyl ghosphat_e and di net hyl
benzene pho®PASKdt OTartd €l PIRTIRY abhyetéan - THRdE AEapliPRBtirzers may be

used alqpe [ @3}1 f 0 no. T unRt .gfs 1

st abi | i%r %?lﬁgera%%ﬁg%oﬁo%o ’Q%Efta’ﬁ?tmg?‘é’%r% %rlg"lﬁlld; é)trlg-@]l ymb. 0005
to 0.5 part thermilgiiécompobitbpe ol trabhgrifal@rdssird ofarao by 3em ght
based on 10%6parts by wei ght é’f 15 the pol ycarbonate of the present

i nventi on. efﬂﬂ‘i?elpﬁ#p teleasability froma nmetal nold at the tinme

of melt nolding, &nieheasacaaaetalmyhbeid ¥xRioMst SubhaaPealathamamiar of the
present invention in limts that do not inpair the object of the present

i nvention. Btiwsledhind opropanedhiale hydanatidakie lol2etivtanedddnied .
ol'efin-haseq Wa—)f)l.ﬁi(y}lteadiml{@of‘ 8@&%999%19}1%“8 80deeh 163" b@&’éﬁ&df‘@ﬂ:}.’gi[de
group, Silicdne oil, organopol ysiloxane, |gﬁer atty dcid esters o
nonohydri ¢ dodegaingtidiol, al cohedsdepanafifiithivdy, diseawdx nsxtdpiean j ke. The
amount of the release agent is 25 preferably 0.01 to 5 parts by wej ght

based on 1089¢asAhehhift gtYSIoRPEREBS PELFBRTA e (ﬁqueﬁfa&"eﬁli‘?%venti on.

Qut of the i ghetydRiHdkaArddi €81615 12303y Bb&Ind¥ il S esdgraof a
nonohydri ¢ or polyhydric al cohol having 1 td 20 carbon atons and a

sat urat ed f @emtegs-d tkhial: ldn@EranBYic bbbl atoweh | 3s hafzeneddiiol,

Preferr exampl.es of the - partial_e . Qr ol.e ester of a ohydric or
ol yhy i o edhiorethne Uoict bratefepdithial a8l (G e TRNE.
nonost ear at gh ilg1idd| S d Tl B Ya ef E8rehearahne takthape g 2Ripd Ngudwlas an
tetrastearate. The anmount of the release 3 July 2002 23 agent is

preferably @sten groupar eshey 9EPERr PRERAXHH VP ARG apinRegFEARPIRAY he

Pyl yoar bonate, of, INe DrESENeA VoA Ofh1dfE ERAYAHetio BRI oAl DY

mercaptopropionic acid, 3-mercaptopropionic acid ethyl

30 ester, butylthioglycolate, lé6-mercaptododecanoic acid,
bis(2-mercaptoethyl)ether, L-cysteine, L-cysteineethyl
ester and L-cysteinebutyl ester, 2-mercaptoimidazole and the
like.

Thiocyanates include aliphatic thiocyanates such as



and the pol ycarbonate of the present invention can be produced 5 by m xing
t he above additive conpositions by a desired neans such as a tunbl er

bl ender, cone screwtype m xer, Banbury m xer, kneadi ng rol |, 3cluly g or
the like. A description is subsequently,given of the second production

met hod of the present invention. It should be 10 understood that the above
descripti onOfhdke £hisEyRhAFHC! E@RaMR! hed LAy die Hr eseRy1bpyention can be
applied to what is not described of the second production nethod herein
directly orddvihioepaindteat poapaobyitbiocyanarie ofbwrakeatlyie&kyahaben t he

art. 15 The second oduction, nmet ho f .the present invention is carried
out by pol ‘Hﬁﬂgﬁsgﬁ ﬁﬂ?g?gﬁﬁ?rcgdlﬁgﬁ?ﬁ?ﬁaé%ﬁﬁhﬁﬂﬁp?ﬁﬁékising mai nl y

bi sphenol A@tuhatissbpanataci dodbsshetHibdihdiesence of as an ester
exchange catal yst, an al kali metal conpound and a nitrogen-containing basic

20 conp8undreirpedibhpreEphateas- éedlaideiciqashidinleepoure. and a C-radi cal

oot csont e o TSRS PHEUBKERARL | R AU AL 1 D e S R Rz
and R are epclohedepetieotianatby dhdgdn atagl aldeydn@d Dtipi bayhngtéd;t o 30

carbon atons alkox%[ group having 1 to_20 carbon atons_or aryl group
having 6 t P ¥EeRRR1G: BREOGHABA RS, SHChs @k thanAene okhipryprateepr esent ed
by the follﬁyg | 8y § Bbords - i : i Lp,Vi Yz and
Y' are each | lggbéejf)léentlg/lié):ﬁyara ggén%t§ o;gh%§kly§négr%h%ﬂ%av ‘Eﬁ‘ghget%‘“}o

car boniat orzenzyl kthjbcganapehavinjodyanat@sc avbda igrioypsiiffergnt group

having 6 to_20 carboP atons whi ch may be substit uted, Jul¥ 2002 24 an
acryl ate retRSEHRYL FHF THR® 19 \ﬁisnénf%?FrﬁF J(BjP a@‘h? TORFAYS BAX-C R4
=1~ =\ e (BRAAKRDIrdP) WIRI ehRoBdaddd 351 AEEUARCH- & PRISREEERAMLY @

hydrogen atom or al kyl group having 1 to 6 carbon atons , R6 is a hydrogen
atom or nettidogyaupteR 4rBeihpyycegdonstldignzang | thjecpanabe ngndotheto 6
car bon atonf 9L aryl group having 6 to 10 carbon atons , Re and RO are each

i ndependent % an al kyl group having 1 to 10 carbon atons, and mand n are

0, 1 ons2, and a isstwiecpanadest ahcliuder andphesard eikdyhideyawhtowi ng
such as methane isothiocyanate, ethane isothiocyanate,
ethane diisothiocyanate, propane isothiocyanate, butane
isothiocyanate, butane diisothiocyanate, 1,4-butane
diisothiocyanate, octaneisothiocyanate,

20 docosaneisothiocyanate, octanediisothiocyanate,
docosanediisothiocyanate, cyclohexane isothiocyanate and
1,4-cyclohexane diisothiocyanate; and aromatic
isothiocyanates such as benzene isothiocyanate, naphthalene
isothiocyanate and l,4—phénylene diisothiocyanate.

25 Isothiocyanates having different functional groups such as
an ester group and ether group may be used as desired. The
isothiocyanates include 2-ethoxybutane isothiocyanate,
4-phenoxyphenyl isothiocyanate and the like.

Thioesters include aliphatic thioesters such as

30 propionic acid ethylthioester and y-thiobutyrolactone; and
aromatic thioesters such as benzoic acid methyl thioester.
Thioesters containing different functional groups such as
an ether group may be used as desired. The thioesters include

2-methoxypropionic acid ethyl thioester, t-butyl-S-(4,6-



formula (C): ~R~~ ~ HAr O15 wherein R is an alkyl group having 1 to 10
carbon atons, nis an integer of O to 3, and Ar is an aronmatic group
having 6 to 20 carbon atons which may be substituted. The def Briuly 8002
function and the |like of the Cradical 20 scavenger are described in
"Stabilization of Polymeric Materials" Witten by Hans Zweifel, items 2, 1,
2, 5, page 52. The amount .of the C.radical scavenger is preferably 0.0001
to 5 parts é%m%ﬁﬁ%ﬁWYrﬁB?ngFéFéyibI?ngzéﬁﬁB:FH“%'parts 25 by wei ght, much

nore preferably GpidetQeds PREE1BYe "B §BhatRY tHitidarlarPrafgiably 0.001 to
0.5 part by weight based on 100 parts by wei ght of the polycarbonate. Wen

t he anount dimetkyl- sadfide.séaeshydr siud fovdd | etilhbml Os@bDidear diby

wei ght, its effect of,reduci.ng the J . 2002, 25 f tion o I
foreign matrf—gtPe % ﬁ'%lsfle‘?? ECI?&O‘*P?W%E‘#Q‘%{JW%FNt’ﬁ%‘ﬁ?%g@?g?aﬁ% fgﬁﬁ'col or
stabi | i 6y aféntanethydbhai Badrand when sha@iiidnés | a508ithhanan, parts by
weight, it often exerts.a bad influence upon the color, transparency and 5

mechani cal brbptrtréthaacyrdodpcarseandol ytaf hbrathiarycinaopeasenand
vent o ARGRAE GABLRRLS TSRS o 5 AR TR ot en oo

relati onship w € anount =of "termnal

the fol |l owi agphenyul sulfidei tdivédiegl ss1fnage aiuaphaggoushyride hag[ OH +
10 ~ log(a) S Iog%C}ﬂ + 3 (1) _wherein gﬁig_is the anmount of the termnal OH
group of tHRlHO?yEafboRaPEOPYLEPEHNL) S dey ) Thilqeihesm raniinieg
C-radigal s ; . I i se by the
above ?g fd%%%€§g§§5a?ﬂggﬁggﬂp eﬁ??ggﬁegﬁgﬁiéi gﬁz,é%ﬂ§%y§§?%€fhgﬁggfane)
benzyl di nretdwoep | are;bdxZbigscdiprenlydnsing Igmernry evay, be used as desired.

1, 4- bi s(di net hy] silyl)b i - di met hyl si | yl) pheny]| ] et her ,
b s(tr i rot IRS, FRAOVEDAFPE R PEhEdes - BB gt H T BRS Y hER RGP Enb e,
t - butyl di nghdvh$ih@bRy1dtntiohebitatal, hihSidms¥phélithe bUi Yh Sth@Bane ,

di et hyl et hoxysi | ane, di phenyl net hyl si | ane, di phenyl sil ane,
et hyl bi s(t rivhefsyhethoxyyairboard pheniyl )Jdivii e si 3 apmetyhexydpidphenic

met hyl diet hoxysi | ane, . 2 thyl tri.s(di hy] si | 0x Ll ane -
n-octaggbylg?iéhe?'ﬁggygFg? g%@?ﬂ&ﬁﬂ%ﬁ%i?nA%g%?%%éﬁ%%@??gﬁgﬂé?e' 3-
phenyl di et haxyhy L 8AeophBagLaeiimmet, hyis (l4arnechqbgpyh 7l hyhsElaseand the

phenyl sil ane, tetraethylcyclotetrasiloxane, 1,3,5,7 30
t et ranet hyl t¥&®ot et rasi | oxane, 1,1, 4, 4tetranet hyl di silyl et hyl ene,

tri-t-bUty|Si'aneThié&ﬁiﬂGﬁ&%Ekaﬂﬁclﬁaheéfibﬁhki%eFg?FEaQbBﬁéibéiEﬂeﬁg

triisobutylsilane,triisopropoxysilane, triisopropy ane, triphenylsilane
and the |ikas diexhjxil $h2062r2enEtenpitbutyliticviecaybanate endedimettyBy t he

b f . i de 2-t-butyl-6-(3-t-hutyl-2-hyd -5
e B k2R arREbERERE: 2R roiidcrd ‘i deaFR0lgtes sden as
t-pentyl - 2- gyghexny1Staebbuibeonzite).- 4THRbRMHNM e Sodkty] @i ey

2-[1- (2- hydroxy- 3, 5-di -t-pentyl phenyl )ethyl] 4, 6-di-t-pentyl phenyl
acryl ate, 2aiffepenydfenrgtiopaljgroups such as an ester group and ether

group may be used as desired. The thiocarbonates include
bis(2-ethoxyethyl)thiocarbonate, bis(2-
25 acetylethyl)thiocarbonate and the like.

Thioureas include aliphatic thioureas such as thiourea,
l-methyl-2-thiourea, 1,3-diethyl-2-thiourea, 1,3-
dibutyl-2-thiourea, 1,3-diisopropyl-2-thiourea and
dicyclohexylthiourea; and aromatic thioureas such as

30 1,3-diphenyl-2-thiourea. Thioureas containing different
functional groups such as an ester group, ether group and
amino group may be used as desired. The thioureas include
4 -methoxycarbonylphenyl-3-phenyl-2-thiourea, 4-
phenoxyphenyl-3-phenylthiourea, 2-thiohydantoin, 1,1-



t - butyl phenyl)ethyl]-4, 6-di-t-butyl phenyl acryl ate,

2[ 1- (2- hydr oxy- 3-t-butyl - 5- et hyl phenyl ) et hyl ] - 4- net hyl 6-t - but yl phengl
acrylate, 2-[1-(2-hydroxy-3-t-pentyl-5 10 3 July 2002

met hyl phenyl ) et hyl | - 4-met hyl - 6-t - pent yljphenyl acryl ate,
2,4-di-t-pentyl-6-(3,5-di-t-pentyl -2-hydroxy-benzyl) phenyl acrylate,

2, 4-di -t - bttplodfrfvh by Himiddns yé ; 21 hydeosyekenzyl-)-2shenyl acryl ate and the
like. It is understood that the second production nmethod of 15 the present
i nventi on MOTRPhadinne thy hhi 2htRheursavend: thei ddikescavenger is used in

P a0 O phe sul BNl oL AR RO OLNALHS Pt B LS ildes! icadugt | on

net hod. A description is subsequently VER of tRe thit producti on net hod
of the presdmtethplerdisnifide shdiéthbe dfsundedet, oadd gt tdis AlFOWER: ,
description of the first production nethod of the present invention can be
appl i ed®t o - HeHhodigddEddsegangs brRgLleRtvd ‘ﬁ%%ﬂggﬂiéﬁ #d FEPHE T n
directly olg i fHREM T 12N 9 PAWNRMS di% a8 | Adididys Hiidd1£iad he art.

25 The third production nmethod of the present inventionis.carried out by
pol ycondensiimaprtlegrondit $wl fli g dandybisfBodndicarpri si ng nmai nly bi sphenol A
in the formof an _orthorhonbjc. crystal .a carbonic acid diester using in
the pr e.sené’(,;ocﬁy,al%&e'..%a‘?;.L L@%%Yi_g&@ﬁanﬁl%‘ipg}‘gl%?%ﬁﬁlgﬂkgliiff%eﬁ‘é?t al conpound
and a nitr egRGIIHAY NPGuPaSéGck OAR0HAd 8RN0 Igrd ORI NSy ai ni ng

basi ¢ conpound. In the third production nethod,” the ‘orthorhonbi ¢ bi sphenol

A is uted sanhophlegroup andandgio groupy maynbesukadwasadeshredr y st
structure .3 ¥-.200 i sphenol . A, . that .is,. . .

2, 2-bi s(4- ﬁiylc? r“}lj%y% eesnyfrjc%]r?%%%ngje?ﬁog@hpttiy%hetx g largjbsr'{]f%r%eo'nbtf]cs g%/-st em The
i nventors afe ithecypdaaediyiphenyinethgyedieund ildegt sshen 2, 2-bis(4

hydr oxyphenyl ) propane havi ng an orthorhonmbic crystal 5 structure is used,
the obt ai ndePH Vi acoratelRas exstipentndoltde e definite reason why the

col or of the obtgjfiedePPhYERI s PLEFESMSEGAAS N o HIEe 054 5T RGN £n - bi S(4

hydr oxyphenyl ) propane i s used i's unknown. The present 10 1hventors presume
t hat there amsl atldiddeznaee i prefiefaed. acTheseycbmpoadsisr mayg ber ysteal

inpurities hetween the orthorh ic system and the nonoclinic system
Met hods of Egltﬂréﬁ rﬁ%gl%r?%{;ﬁ’&ﬂgggnz 2- bi s(4hydr oxyphenyl ) propane i ncl ude

one in which 2, 2-es (cfbloy ) 10p04P ST I A @PEH S S Sd PR | 41k St £ rG€td onal

melting crystallization and one in which a crystal adduct of

2, 2- bi s( 4- Ry droXPehsmlbar gefme Paseist annddataacefipancalisabi puetal eoff .
an alkali metal compound as a catalyst.

20 The sulfur compound is more preferably used in an amount
of 0.3 to 80 sulfur atoms, much more preferably 1 to 50 sulfur
atoms based on the same standard.

The time of adding the sulfur-containing compound is
not particularly limited but preferably from before an ester

25 exchange reaction to the initial stage of the ester exchange
reaction. It is more preferred to add the sulfur-containing
compound together with an alkali metal compound as a catalyst.
An apparatus used for addition and a material therefor are
not particularly limited.

30 In the present invention, to obtain a polycarbonate
suited for the production of thin melt moldings, what has
a melt viscosity stability after polymerization of 0.5 % or
less is preferably used. To set the melt viscosity stability

of the polycarbonate to 0.5 % or less, a specific amount of



In the third production nethod of the present invention, 20 a co-catal yst
consisting of a sulfur-containing conpound used in the flrst producti on

met hod of the present invention or a Cradical scavenger used3idulx 20%econd
production nmethod of the present invention does not always need to be used.
The thus produced aromatic polycarbonat%oof the present 25 invention

specified b ecifi In the ahqve 1Hrl MR spectrumcan b
Poroed §nt & FRLEULSraERcAtaR b Aet i AAYEG LS BPYoRE bont Huar teor

particul arly ;%1!.‘&9&51?@@19§§{:Y0ﬂsﬁgaé§1@n5 up%&a&%bﬁ@r aQ’Qte'IC%Iher gaer dieng medi a
such as optical disks including CDs and pVD- RAMS. “30 Exanpl es The foll ow ng

exanpl es arteeprnaHexpERing eegepose o pmmd?@bqnatﬁsthlaamrrm lpowempilEsent
i nvention but are,

n no_way. be tak as _limting. |caI roperties
wer e neasurE&FCO%&é%I§Q§Bb¥l%§ A %%5§$3a38£ g%tﬂrgﬁg IBﬁPnﬁ BfSds in
the presentit Re@NibANstdbil Dty ASithe/ k3meSbEnd Tdid§ishd io%éﬁabﬁﬂlt?
net hyl ene chl oride at 20C by an 5 Ubbel ohde's visconeter. 2) color

gol ynmer Theo®h meghanigal RrBaeriesi B 9regiakly ad daasitie Nedugdiom éol or
ff
fference 8ot ded g}%g%égﬁgﬁgaﬁ%ﬁml%s atbtrsctbath T Ll 8609 Y

stability rogen-alr- Stream at speed
of | rad/ sasr afolraat eonpgr atimee of 300 C using the RAA fluidity anal yzer of
Rheonetrics Co., Ltd. After nelt viscosity becones stable 5 mnutes after

the start of 15 ﬁgﬂ%dP%%EnYlSFHéléﬁs§¢@ﬁé¥hﬂﬁm¥%ﬁeYﬁ%ﬂﬁﬁ@@n YefR viscosity
| s meagyr edatt&élq& g%ssotfocﬁ%ge (;?Aa 3 08 {85 P e Qb fea TlhAeya! ue

does not excee or the purpo ycarbonate resin conposition
havi ng exced |ehtrdgeag- aEmasphabelatya sheasipgetpeald p£015radgsekceaad 20
Wien this value is Iar an ex§§llent nDIded roduct cannot be obt ai ned

due to a chfge §9F r3é’s n\‘7‘|t§§o§f‘ exprefae; g Jrangs Cahs @exgmiRttene
| ong-t erm st abi | ifye Ofieibevivkded thr @t N6 MEsd@Wn 4the f gEEBEREN Of ge

invention serves to deactivate part or all of the activity

15 of a polymerization catalyst used at the time of producing
a polycarbonate.

As for the addition of the melt viscosity stabilizer,
for example, it may be added while a polycarbonate as a
reaction product is molten or after a polycarbonate is

20 pelletized and re-molten. In the former, it may be added
while the polycarbonate as a reaction product in a reactor
or extruder is molten, or a deactivator may be added and
kneaded thle the polycarbonate obtained after
polymerization is pelletized from a reactor through an

25 extruder.

Any known melt viscosity stabilizer may be used, as
exemplified by tetrabutylphosphonium octylsulfonate,
tetrabutylphosphonium decylsulfonate,
tetramethylphosphonium benzene sulfonate,

30 tetrabutylphosphonium benzene sulfonate,
tetrabutylphosphonium dodecylbenzene sulfonate,
tetrahexylphosphonium dodecylbenzene sulfonate,
tetraoctylphosphonium dodecylbenzene sulfonate,

tetramethylammonium decylsulfonate, tetraethylammonium



25 10 g of a polyner is kept at 280 C under a nitrogen gas atnosphere for
24 hours. The obtained sanple i.s dissolved in 2 |liters of nethyl ene
"chloride, the obtained solution is filtered with a 10 um filt8rJulye02 he
nunber of gel foreign substances on the,filter (which are left after what
are judged 30 as foreign matter fromthe outside of a reaction system such

as protein padzéntt sily¥shately tetddduBAsmSsRMnaa8qkeFRBEHzEREM What eni t
fluorescence under illum nation with black Iight -having a wavel ength of 365

nm is countelfonpter ey bper aRRs Hudfonate e eddilitanzaue s0lfppaset or
each pol yMBhyyy Prdih ¥n8002123,204 2 Bl €0 SFgsleent data |s used.

A pol ynmer cont |n|ng 07 or lTess del relrgn Ssu stancesi-s “j udged as
accept ed. 5Sphénplbéarsanst ahillfiohytef, metdgd predudlenz Q1pbakes,nBaayLi ng 50
mm x 50 nn1x 5 mm whi ch_are nol ded by the Neomat N150/75 injection nolding

machi ne Sof BukPLBRBEHEM OPRdiFot rqué'sYl IRotOJa‘ﬂe’aec?PiﬁGBﬁtFenﬁéﬁHﬂ-uPe of
280C and a ~ C X ature of
85 C and a ?g*g%ﬁgegﬁik% :%Et;/a ofph%(sﬁrei glor 1%5%%%58;% nggfo {ne rrlature of
0C and a reﬂaﬂeaylhu&fdnﬂﬁeofdﬁhyi1hnxddb¢mmrsumﬁohaday bﬁoﬁylnonyl

hlghterrperat re and high- dity tank for 20_da The nunber of fine
def ects whi Efi Eﬂ?ﬁ&embﬁtﬂi W&Sé&ﬁﬂ%t?lﬁw Eﬁﬁ dikecontained in the

sanple is countedoy dhaifyse; Emdie a%?i@'&ﬂl%iﬂ@s FudiPag gebafls . 15
it is judged as NG 6) 'H NVR neasurenent 20 ng of a polycarbonate resin is
di ssol Véd | sudfénit atifieaaytshl organim suhfendingcdddestefrs, organic
tetramet hyl si.l ane.as_an._i.n naI r.ef erence an ectrumof th

20 obt i nect SbFALHBn2 BT B 8e o gnE0 OB BB A B L g PR, AT RRESIOeH 2380,
Ltd. The tObﬁéféﬂtégrahaddhﬁéyhﬂdﬂhmﬁsélﬂmaéﬁ et eehed akifodhageeci fic
ranges: conponent A; 8 = 2.14 to 2.17 ppm_ conmponent H, 8 3.62 to 3.69
ppm conpongfporiug sa3taeofosylignjpnrahd é§ﬁp8ﬁ§ﬁtPBefBI£eg hecayss. 46
pmeS 25 r 0] t gi nten5|tyto
the int ensrtggégf ﬁgvél tir}gl ! er}rglte{]/ed"rffaérdot(r)n('gg Hqﬁf/{)gérﬁgulﬁﬂcoﬁ?‘g%%gail n the main
chai n dafs thprppé;ttaelsosat:h detaclied, dtezt rr&nagiestﬁndne and boitldng. ®AtpEm i n
the spectrum {Bcondi tions for fqQrm ng nol ded eces and eval uation of 30

mol dabi | i t yTRELATABEGCc 20 on R aton i dtR#S%r oducti on exanpl es
i's nol ded b!eibﬁb%@@ﬁds@itﬁﬁhtﬁf‘ daﬁé&méﬁ@ﬁéheesa&fwahleb gRq, Ltd., using
a netal nold for ding a ASTM D638-based breaki ng el ongation test p| ece
which is a tesrébuyYQ-@Glz\O@(}%Imlp*@tﬁlcﬁubﬁﬂgﬂ!;?l Ageopazticmiariiyck and
50 nm di amabgg g%_%édpl ate and a rectangul ar plate nmeasuring 5 mm (

t hi ckness )®X f | ength) and 12 nm (width) at a cylinder tenperature
of 380 20 (nol ded phat @o&)rcaﬂﬁb&aﬂiﬂ!)tl&v&il‘rfg canteDuens| yeadl dedistant

stability of the present invention can be obtained by the
above method. A conventionally known processingstabilizer,
heat resistant stabilizer, antioxidant, ultraviolet light
absorber, antistatic agent, flame retardant, release agent,

25 colorant and the like may be added according to application
purpose to form various moldings from the polycarbonate. 1In
this case, if the above additives have a signal at the same
ranges as the above four chemical shift ranges in the above
'H-NMR spectrum for specifying the polycarbonate of the

30 present invention, the heat resistant stability improving
effect of the additives is irrelevant to the heat resistant
stability improving effect of the polycarbonate of the
present invention.

A heat stabilizer may be mixed to prevent a reduction



5 If the nunber of shots which cannot be released fromthe nold due to the
fragility of the polyner is O to 5 noldability is evaluated as excellent
and if the nunber of shots is 6 or nore, noldability is judgeaJ&y%Qﬂ?r. A
nol ded plate (nolded plate-b) is fornmed,in the sane 10 nmanner as the nol ded
pl ate-a after the tenperature of 380 C1S maintained for 10 minutes in the
cyl i nder of i I m ng
nol ded pi eclelghg]n%%{k%aétéur% g%eir%ﬂe)d ?Jeflsqgh%gﬁ'tlil%g%grr?okl ng e?ogggt{’gésrg

nol ded br eakavigntiongaid dﬂteesprpltew lB wHhakodoedof rth@qm@lplaar:bomatb

ASTM D638. fest piece are or each peC| nen, the state of each
test piece ?’g %%e%f @%{h aIPRiFFoP 55PROBPEt FRARILEAERt s
made under melﬁaa&m&ﬁimmeegdaspeegyﬁora&da@{&a@h%p@hm L8R4l s

eval uated based on a nmean value. The | arger the val ué of breaking

el ongat iSon phesphebhgepcideand| @sd egisodiareat ancf‘qmee}smmler t he breaking

el ongati on ntio R) _be af ter. t - tance treat nent
(ol ded pl a% gléo%%gpé )WE Lﬁlogﬁgirq'qfs threl%ggt é?‘sfﬁﬁ e of the pol yner
becones. R suEﬂﬁﬂeﬁym@hEéphblteakmng: 'elmr;geémpneeé avpHeSpRLALE- Ackd:
breaki ng el ongation of nol ded plate-b Wien the breaking-el ongation

retenti on RE¢Erais(dy4ndictest-budydnhanyktrehgth-stability by heat is
| uat d | t of
5 bis( anydr 2iS EhuEBhosPHATE. Shay Aty € BAL-ERE' BpOYolBRARE ey

Jul'y 2002 3jréipbabyy, uled.lOPheparheay weaphiiebra hagpbenaked disadi um

salt and 5 x 10-' part b ght of tetranethyl anmoni um hydr oxi de as

pol yneri zat ?Bnlﬁat:al“9§9§¥&ﬁ& 2Efcd¥eatol VTS (ERf cmowrthvahgere shedh in
Table 1 Wer@t&i?ﬁiﬂﬁgr' E!E%%e&%%‘b(i& D VO PPES Wi phre ﬁ%'%éféhﬁ, more
fractionating columm and deconpressSion device, the 1nside of"the reactor
was substi tpteflewmabhyrd 100 @nl Ranelsbysubsgamesummmﬁ pseferdbay 180C.
A reaction ayried out_under a on t a ner ressu of. 100
mrHg f or BO&ﬁ?ﬂgté% (g‘n]d Rt ¢ fh %d‘g%hte ots :}sd[(rlqaé"d: We’]‘ﬁé%r 8fction
was fumshertﬁerﬁbeﬁcaﬂbohhtlen@mewdwq)ﬁéwewSMeeﬁeﬂaﬁr.ature to 20bC and
gradual |y reducing the pressure to 50 mmHg for 30 m nutes while the forned
phenol was distil @dflbﬁﬁheq”h’é“mé‘aﬁ|Wmahhl%h¥rfqgncﬁ)mﬁﬁie@0§yﬂ at
gradual ly i e f s e qBﬂ r reto
30 mrHg, rra?% a?%h%g %bﬁffgﬁ)gle(?iar%r eat g:r?é'%garéeéss rhfe L‘%S‘ng%?'%gnd

i ncreasi ng the pemeaabunatanebfr cthiec ipxe ddret pimeuteoh01ﬁ4mﬁlaadth&tmn—lg,
260C and 1 mmHg and 270C and 1 or less in the sane 20 nanner as

descri bed aB8Vt gmpain, thy BBD9ﬁﬁr°%é§ﬂené’r§s‘\ﬁ‘§c&§|Vte§‘tén‘?é‘r'ag§xﬁ'ﬂpér8§| ar

vei ght 20f | 8¢, tROGhasa DR 1R 160 bAkieiG HRAUY WRE,Z81LeAnl Baskidon at
the sane tenperature and the sane pressure and sanpling part of a pol yner

t 0 measur e vascehtyinirgR)eaPoRy earionr mdghltr weaporyd iwi aabyAmidgver age
nmol ecul ar wejght o o on istation
power of thgrgg rr%hi%g%éng%gac §ag$§ gg’g °§{an? 'll’f%%'%rbséa’tttt{%y%%it(ﬁht of

t et r abut yégheegmﬂlmﬁnaqd@ﬁydz ke oA yeiyd et odtso Bl d @ r3E fand waikd, 1 1 ed
at the sane tenperature and _the sane pressure for 10 m nutes, and the
resul ting pPeaE¥axwABdpéheetiiiet. Bhgmpmounta b toar sehease wageBbt &Sned in

the Sag ”HBESEeééth 0.01 to 5 parts by weight based on 100 parts by

weight of the polycarbonate of the present invention.
Out of the higher fatty acid esters, a partial ester

or whole ester of a monohydric or polyhydric alcohol having

1 to 20 carbon atoms and a saturated fatty acid having 10
30 to 30 carbon atoms is preferred. Preferred examples of the

partial ester or whole ester of a monohydric or polyhydric

alcohol and a saturated fatty acid include glycerin

monostearate, triglyceride glycerin stearate and

pentaerythritol tetrastearate. The amount of the release



Exanple 2 and pelletized except that the radical scavenger 3 July 2002 32
shown in Table 1 was not added at the tinme of charging raw materi als but
added and kneaded to a polyner after polynerization by a vent edJuly 2002
doubl e-screw extruder while it was degggsed at a cylinder tenperature of
240C. 5 Exanple 5 A polycarbonate was obtained in the same manner as in
Exanpl es lagedtand prame2@ilelo. 2ad eXeepladtidtby weight based on 100

2, 2bi s(4- hydr oxyphenyl )progane havi ng an orthorhonbi c system was used as a
pol ymer r aRAFEERY Helghd of dheckehY §3rbepatgdr £ &heiprasentAgatenfdisomot
added. Exanple 6 p r I & VA LEY' - av | ecul ar

wei ght of 22, SOOT%S%%?% ne |J§’ét]%\egps%g:nl§lnéa%%§flcgé Irale%(lg@rr%ngpeﬁ&éno&l

pel | eti zedahyl ios polyicagbonztey 0Etitkapiraseneathveont 8bn tard B€ prdiced
tenperature and the sanme pressure finally and sanpling part of a polymer to

nmeasur € vi $FoRLFINGVERAFP R 8dGid ke FERPORHH - QTHEe bYi 8 dps tredmeang

nol ecul ar ight, .0 yC %%,‘P_ | udqg b
agitation \g(%)lv(\:/glr tagf BaEE@Pg%r'i ?g'tg ?gﬁgﬁeggﬁ %?% '%%qén“ﬁ%qi’aéaéﬁgle%t es a
conpound haniixeg .t kndagdimninml ki rexxtnéer Qrnithe likahl e 1 -

co-cat al ystr adi C%{ scavenger ante rated inteniit of NMR si

nal net hyl conpone 98%5&@3?@&%%%‘6%‘3 YodAVEBCBEX they fecopst ' part
by wei ght ~§8d0ttioh Gethod P0the 4%§Qsen9 3alehitildi . aNeEX shof1d hel0- 2
part by weight of6 0 00 . 530 . 000 . 060 . O Otris(trineth 1s11 1

si |l aneEx . usdenstpyd thattthy ahevghdestsiptdon off the £ipsHProdudition 0

Otris(trinmeth,1s11 1)silaneEx, 4- A6000. 230. 100. 030. 005 .x 10'.i art b wei
x5 - 6085 IO 203t HRSETE saventEon Bap, B, MBI dies . 10 . o
00 .130 . QoRtdésSctibaridt thdlsdcsnd o dutit idhelthioddét&dh iddansity of
each specific conponent to comonent derived frommeth 1 rouconponent
Aconponent %CU%W@W obvious to one of ordinary skill in

Dt ot al Ex. | % %3% 0. 080. 010. 47Ex. 20. 090. 000. 010. 000. 10Ex. 30. 070. 000. 000. 000
. 07Ex. 40. 048%055.7010. 000. 06Ex. 50. 200. 200. 090. 010. 50Ex. 60. 170. 000. 020. 000. 19
Ex.: Exanpl e (A) The=s8cdhdt pradhdtppm 8rhbd—o8. difte tpores etk ppmen(tGod =
3.62 to 3.9 ppm (D_.b =542 tp 5.4 mto c a Tahl e continued) b
Val e of  pafy REHIEbETS i et PeB RN o B g8 SHNGEOHY

compound comprising mainly bisphenol A and a carbonic acid

diester in the presence of as an ester exchange catalyst,
an alkali metal compound and a nitrogen-containing basic

20 compound and/or a phosphorus-containing basic compound and
a C-radical scavenger.

Preferred examples of the C-radical scavenger include
silanes represented by the following formula (A):
R'R’R’SiH (A)

25 wherein R', R? and R’ are each independently a hydrogen atom,
alkyl group having 1 to 30 carbon atoms, alkoxyl group having
1 to 20 carbon atoms or aryl group having 6 to 20 carbon atoms
which may be substituted,
or silanes represented by the following formula (A)-1:

30 -0-SiY'y?y? (a)-1
wherein Y', ¥? and Y’ are each independently a hydrogen atom,
alkyl group having 1 to 20 carbon atoms, alkoxyl group having
1 to 10 carbon groups or aryl group having 6 to 20 carbon

atoms which may be substituted,



defects in nol dednol dabi | i tybreaki ng el ongati on (% breaki ng before and
after heat resistance testweightproductnunber of failure shotsno heat
‘resistance testafter heat resistance testel ongation 3 July 2002
retentionEx. | 2.515300805195%18%%1%X. 22, 515300755195%%0%63%X. 3315300455095
Y52955~Ex. 42. 515300755195%9%2% 52. £15300805195%60%53%

Ex. 63. 22250085 - -+ - Jul 002 35 n aromatic
pol ycar bondt e corﬁ)ralits(? nre ?%?ntgdi\lggur%ﬁ ng%ulﬁ’l t lneqprfggen‘t e %B t he
following formula (1); 5 CH3 OO~ ~C~~0C(1) CH and havmg a
percentage of the total of integrat eq) i Rt éﬁsml es 10 of all signals
detected at four ranges , bu= 8 . lé—KD~é—4}%ﬁ‘ppﬁl b =3.46 to 3.49 ppm 8

= 3.62 to 3.69 ppmand b =15.42 tol5.46 ppmto the |ntegrated intensity of
aS|gnaI derived fromsa If ' d cted at ar e of 8 =1.50to
2. 00 ppi of 0.01 to R %] ] @pectrumin ﬁ%gvy chl orof orm 15 and
a viscosity average nol ec i of 10 , 000 to 100 , 000 . 2. The
aromati c pol ycarbonate of claiml, wherein the recurring unit represented
by the aboyg,d,qiml@ bng ksaepf@%t& lefd(?g%ﬂ&é’ﬁEl?%W?}&@@éﬂ?hgtz&ﬂt of
all the recurring units . . The aromati c pol ycarbohate™ o arm
wher ei n thealknt]egmxgdhlammmilt‘yocﬁ carbiognalt otst,eBt dgs athpdrogehdatam?. Z7
ppmis 0 to 1.5 % the integrated i sity of_ a SI al detected at b =
EPR6 o 3. RF gt Fratie: o oo® po Briiiien i FHErL PG Tediegal
detect gd aty Qo—s S&rbd® a?co(ﬁ& BE"&hﬁl @ﬁdhp?hﬁv%r@ld tdao aaggsat&tﬂomgt ensity
of a signal detected at b = 5. 42 to 5 . 46 ppmis 0 to 0. 7 %of the
i nt egr at ed B’ neadsRi yaliﬁ each gindeprnieRBlyr am alELhgrogrobaviegett e at 8
=1.50to 0, S tru eavy oroform 30 4 . The
aromatic pé(gcafg onat eI:%ﬁSél aﬁl%RT §§83E1 @\#ﬁerdel glt h%ot al of integrated
intensi'ti esard adlactogeaibasiel sthedldtzarrepaegentdd by3thé @l Bowdngpm and

b =3.62 to 3. 69 ppn& is 0. 1tol .0 %of the integrated intensity of a
signal deri

O
—0 (C)

F

15
wherein R!® is an alkyl group having 1 to 10 carbon atoms,
n is an integer of 0 to 3, and Ar is an aromatic group having
6 to 20 carbon atoms which may be substituted.
The definition, function and the like of the C-radical
20 scavenger are described in “Stabilization of Polymeric
Materials”™ written by Hans Zweifel, items 2, 1, 2, 5, page
52.
The amount of the C-radical scavenger is preferably
0.0001 to 5 parts by weight, more preferably 0.0005 to 3 parts
25 by weight, much more preferably 0.001 to 1 part by weight,
particularly preferably 0.001 to 0.5 part by weight based
on 100 parts by weight of the polycarbonate.
When the amount of the C-radical scavenger is smaller

than 0.0001 part by weight, its effect of reducing the



3 July 2002 36 froma nmethyl group detected at ~ = 1.50 to 2.00 ppmin the

i H NVR spectrumin heavy chloroform 5. The aromatic pol ycarbonate of claim

1 which has a 5 viscosity average mol ecul ar wei ght of 12,000 t3July200®. 6.

The aromati c pol ycarbonate of claimb5, erei n~t he |ntegrated intensity of

a signal detected at b = 2.14 to 2.17 ppmis 0 to 0.4 % the integrated

intensity of,fmgt98al of LR EG AN 23 a0 125 eé?e@?nﬂ)fslrgpfé?vgn

the integrated intensity of a signal detected at = 69 ppntls 0
to 0. 2 motsaﬁduﬂheesmsegneeeduinpenet$yabilatswgnahadéﬂeowbdaameb

42 to 5. 46 mls 3 é t he teggflate |61ten5| of, .a ﬁ{gnal

deri ved fro ‘t’ﬂﬁ‘h Peg%‘ﬂ%n ét% ?58e§t PBYTFPY FeL L pprh ¢

1H NWVR spectggftsnaheauy iahaeater ipoh tHie @&ymt I@r&%;v&@ébegaaﬁdof claim
1 which has a viscosity average nol ecul ar wei ght of 20,000 to 30,000. 20 8.
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phenylmethylsilane, phenylsilane,
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30 tetramethylcyclotetrasiloxane, 1,1,4,4-
tetramethyldisilylethylene, tri-t-butylsilane,
triethoxysilane, triethylsilane, tri-n-hexylsilane,
triiscobutylsilane, triisopropoxysilane, triisopropylsilane,

triphenylsilane and the like.
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aromatic di hydr 0X¥tcggp\91lljggrstood that the second production method of

15 the present invention is a method in which the above C-radical
scavenger is used in place of the sulfur-containing compound
used in the first production method.

A description is subsequently givén of the third
production method of the present invention. It should be

20 understood that the above description of the first production
method of the present invention can be applied to what is
not described of the third production method herein directly
or with modifications obwvious to one of ordinary skill in
the art.

25 The third production method of the present invention
is carried out by polycondensing an aromatic dihydroxy
compound comprising mainly bisphenol A in the form of an
orthorhombic crystal and a carbonic acid diester using in
the presence of, as an ester exchange catalyst, an alkali

30 metal compound and a nitrogen-containing basic compound
and/or a phosphorus-containing basic compound.

In the third production method, the orthorhombic
bisphenol A is used as bisphenol A.

A monoclinic system is known as the crystal structure
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polycarbonate resin composition having excellent long-term
stability. It is preferably 0.5 % or less.

20 When this value is large, an excellent molded product
cannot be obtained due to a change in resin viscosity at the
time of melt molding and the long-term stability of the molded
product becomes low.

4) formation of gel

25 10 g of a polymer is kept at 280° C under a nitrogen gas
atmosphere for 24 hours. The obtained sample is dissolved
in 2 liters of methylene chloride, the obtained solution is
filtered with a 10 pm filter, and the number of gel foreign
substances on the filter (which are left after what are judged

30 as foreign matter from the outside of a reaction system, such
as protein and cotton yarn, by FT-IR measurement are removed
from what emit fluorescence under illumination with black
light having a wavelength of 365 nm) is counted. Filtration

and measurement are carried out 10 times for each polymer
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of heavy chloroform containing 0.3 % of tetramethylsilane
as an internal reference and the *H-NMR spectrum of the

20 obtained solution is measured 10,000 times by the JEOLNM-270
of JEOL Ltd. The total integrated intensity of signals
detected at four specific ranges: component A; d = 2.14 to
2.17 ppm, component B; § = 3.62 to 3.69 ppm, component C; 9§
= 3.46 to 3.49 ppm and component D; 0 = 5.42 to 5.46 ppm is

25 measured to obtain the ratio of the total integrated intensity
to the intensity of a signal derived from a methyl group
contained in the main chain of the polycarbonate detected
at a range of 8 = 1.50 to 2.00 ppm in the spectrum.

7) conditions for forming molded pieces and evaluation of

30 moldability

Each polycarbonate composition produced in production
examples is molded by the DM-50B injection molding machine
of Meiki Co., Ltd., using a metal mold for molding a

ASTM-D638-based breaking elongation test piece which is a
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50+5 2RH for 50 hours, measurement is made under the same

20 atmosphere as above, and breaking elongation is evaluated
based on a mean value. The larger the value of breaking
elongation the stronger the molded product is and the smaller
the breaking elongation retention (R) before and after the
heat resistance treatment (molded plates-a and b) the higher

25 the heat resistance of the polymer becomes.

R = E2/E1 x 100 (%)

El: breaking elongation of molded plate-a

E2: breaking elongation of molded plate-b

When the breaking elongation retention R is 50 % or more,

30 mechanical strength stability by heat is evaluated as

excelleht.
Examples 1, 2 and 4

137 parts by weight of 2,2-bis(4-
hydroxyphenyl)propane, 135 parts by weight of carbonic acid
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’ increasing the inside temperature to 200°C and gradually

reducing the pressure to 50 mmHg for 30 minutes while the

formed phenol was distilled off. The reaction was further
15 continugd by gradually increasing the temperature to 220°C

and reducing the pressure to 30 mmHg, maintaining that

temperature and pressure for 30 minutes, and increasing the

temperature and reducing the pressure to 240°C and 10 mmHg,

260°C and 1 mmHg and 270°C and 1 mmHg or less in the same
20 manner as described above.

Finally, a polymer having a viscosity average molecular
weight of 15,300 was obtained by continuing a polymerization
reaction at the same temperature and the same pressure and
sampling part of a polymer to measure viscosity average

25 molecular weight when the viscosity average molecular weight
of a polycarbonate became 15,300, judged by the agitation
power of the polymerization reactor.

Thereafter, 2 x 10 part by weight of )
tetrabutylphosphonium dodecylbenzene sulfonate was added

30 and stirred at the same temperature and the same pressure
for 10 minutes, and the resulting product was pelletized.
Example 3

A polycarbonate was obtained in the same manner as in

Example 2 and pelletized except that the radical scavenger
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15 the same temperature and the same pressure finally and
sampling part of a polymer to measure viscosity average
molecular weight when the viscosity average molecular weight
of the polycarbonate became 22,500, judged by the agitation

power of a polymerization reactor.

20 "A" in the table denotes a compound having the following
structure.
0) >J/
OH @)
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recurring unit represented by the following formula (1);

CH,

ooy .

3

and having a percentage of the total of integrated intensities
10 of all signals detected at four ranges, d = 2.14 to 2.17 ppm,
0 = 3.46 to 3.49 ppm, & = 3.62 to 3.69 ppm and d = 5.42 to
5.46 ppm to the integrated intensity of a signal derived from
a methyl group detected at a range of & = 1.50 to 2.00 ppm
of 0.01 to 2.0 % in its 'H-NMR spectrum in heavy chloroform

15 and a viscosity average molecular weight of 10,000 to 100, 000.

2. The aromatic polycarbonate of claim 1, wherein the
recurring unit represented by the above formula (1) accounts
for at least 80 mol% of the total of all the recurring units.
20
3. The aromatic polycarbonate of claim 1, wherein the
integrated intensity of a signal detected at d = 2.14 to 2.17
ppm is 0 to 1.5 %, the integi'ated intensity of a signal
detected at 6 = 3.46 to 3.49 ppm is 0 to 0.9 %, the integrated
25 intensity of a signal detected at d = 3.62 to 3.69 ppm is 0
to 2.0 % and the integrated intensity of a signal detected
atd=5.42t05.46 ppmis 0 to 0.7 % of the integrated intensity
of a signal derived from a methyl group detected at 6 = 1.50
to 2.00 ppm in the 'H-NMR spectrum in heavy chloroform.
30
4. The aromatic polycarbonate of claim 1 or 3, wherein the
total of integrated intensities of all signals detected at

two ranges, 0 = 3.46 to 3.49 ppm and & = 3.62 to 3.69 ppm,
is 0.1 to 1.0 % of the integrated intensity of a signal derived
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5. The aromatic polycarbonate of claim 1 which has a

5 wviscosity average molecular weight of 12,000 to 17,000.

6. The aromatic polycarbonate of claim 5, whereinithe
integrated intensity of a signal detected at d = 2.14 to 2.17
ppm is 0 to 0.4 ¥, the integrated intensity of a signal
10 detected at 6 = 3.46 to 3.49 ppm is 0 to 0.3 %, the integrated
intensity of a signal detected at § = 3.62 to 3.69 ppm is 0
to 0.2 %, and the integrated intensity of a signal detected
atd=5.42to5.46 ppmis 0 to 0.1 % of the integrated intensity
of a signal derived from a methyl group detected at 8 = 1.50
15 to 2.00 ppm in the 'H-NMR spectrum in heavy chloroform.

7. The aromatic polycarbonate of claim 1 which has a

viscosity average molecular weight of 20,000 to 30,000.

20 8. The aromatic polycarbonate of claim 7, wherein the
integrated intensity of a signal detected at § = 2.14 to 2,17
ppm is 0 to 1.0 %, the integrated intensity of a signal
detected at & = 3.46 to 3.49 ppm is 0 to 0.6 %, the integrated
intensity of a signal detected at § = 3.62 to 3.69 ppm is O

25 to 1.0 %3, and the integrated intensity of a signal detected
atd=5.42t05.46 ppmis 0 to 0.5 % of the integrated intensity
of a signal derived from a methyl group detected at d = 1.50
to 2.00 ppm in the 'H-NMR spectrum in heavy chloroform.

30 9. A method for preparing an aromatic polycarbonate, which
comprises polycondensing an aromatic dihydroxy compound
comprising mainly bisphenol A and a carbonic acid diester
in the presence of, as an ester exchange catalyst, an alkali

metal compound and a nitrogen-containing basic compound
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compound being used in an amount of 1 x 107 to 1 x 10°°
equivalent in terms of alkali metal atoms and the
5 nitrogen-containing basic compound and/or the
phosphorus-containing basic compound being used in a total
amount of 5 x 10™° to 1 x 10 equivalent in terms of nitrogen
atoms and/or phosphorus atoms based on 1 mol of the aromatic
dihydroxy compound, and the sulfur-containing compound being
10 used in an amount of 0.1 to 100 atoms in terms of sulfur atoms
based on 1 atom of the alkali metal of the alkali metal
compound, so as to form the aromatic polycarbonate of claim

1.

15 10. The method of claim 9, wherein the sulfur-containing
compound is at least one selected from the group consisting
of thiols, thiocyanates, isothiocyanates, thioesters,

thioethers, thiocarbonates, thioureas and disulfides.

20 11. A method for preparing an aromatic polycarbonate, which
comprises polycondensing an aromatic dihydroxy compound
comprising mainly bisphenol A and a carbonic acid diester
in the presence of, as an estexr exchange catalyst, an alkali
metal compound and a nitrogen-containing basic compound

25 and/or a phosphorus-containing basic compound and a C-
radical scavenger, the alkali metal compound being used in
an amount of 1 x 1077 to 1 x 10™° equivalent in terms of alkali
metal atoms and the nitrogen-containing basic compound
and/or the phosphorus-containing basic compound being used

30 in a total amount of 5 x 10° to 1 x 10°° equivalent in terms
of nitrogen atoms and/or phosphorus atoms based on 1 mol of
the aromatic dihydroxy compound, and the C~radical scavenger
being used in an amount of 0.0001 to 5 parts by weight based

on 100 parts by weight of the formed aromatic polycarbonate,
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is represented by the following formula (A):

5 R'R’R’SiH (a)
wherein R', R? and R’ are each independently a hydrogen atom,
alkyl group having 1 to 30 carbon atoms, alkoxyl group having
1 to 20 carbon atoms, aryl group having 6 to 20 carbon atoms
which may be substituted, or a group represented by the

10 following formula (A)-1:

-0-siy'y’y? (a)-1
wherein Y!, ¥? and Y’ are each independently a hydrogen atom,
alkyl group having 1 to 10 carbon atoms, alkoxyl group having
1 to 10 carbon atoms or aryl group having 6 to 20 carbon atoms

15 which may be substituted.

13. The method of claim 11, wherein the C-radical scavenger
is an acrylate represented by the following formula (B):
R® R’

|| [
20 0—C—C—C—R*

wherein R* and R® are each independently a hydrogen atom or
25 alkyl group having 1 to 6 carbon atoms, R® is a hydrogen atom
or methyl group, R’ is a hydrogen atom, alkyl group having
1 to 6 carbon atoms or aryl group having 6 to 10 carbon atoms,
R?® and R’ are each independently an alkyl group having 1 to
10 carbon atoms, and m and n are 0, 1 or 2.
30
14. The method of claim 11, wherein the C-radical scavenger
is a lactone-based stabilizer represented by the following

formula (C):
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being used in a total amount of 5 x 10™° to 1 x 10™® equivalent

in terms of nitrogen atoms and/or phosphorus atoms based on
1 mol of the aromatic dihydroxy compound, so as to form the
aromatic polycarbonate of claim 1.

20
16. A molded product of the aromatic polycarbonate of claim

1.

17. The molded product of claim 16 which is a substrate for

25 optical recording media.

18. The molded product of claim 16 which is in a form of

a film or sheet.



