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; e3e<L426T<y]r , 1 DESCRI PTI ON PRODUCTI ON OF AROVATI C POLYCARBONATE 5
Téchnical Field 1 1 JUL §002 The present invention relates to a process for

‘the production g tic polycarbonate having high nolecular ifo7 JUL 2002
wei ght, nore “ to a process for the production of an aromatic
pol ycar bonat e

% i gh nol ecul ar wei ght, by increasing the termn nal
hydr oxyl group cont®®nt of an aromatic pol ycarbonate foll owed by application

of a salicylic acid ester derivative havi ﬁg a specific structure as a

condensation agent. i5 The present invention is effectively utilizable
especial ly for the recycling of anIAES@ERICPHONar bonate. Backgr ound

Technol ogy 20 Pol ycarbonate is wdely used owwng to its excellent

mechani cal charact |

heat - r esi st ance, :ﬁﬁmitgjé%ﬁﬂsgéﬁﬁ?ngZﬁ&LAiiC§%%ﬂﬁﬁggééﬁgKibﬁiggiecentIy
been used for recording materials such as optical disks and the demand has
been incr S|ng 25 sharply. Known nethods for the production of such
polycarbonat Iud E,ékflrect reaction of an aromatic diol such as

bi sphenol ?b A the interfacial polynerization nethod) and the
transesteriflcatlon reaction of an aromatic diol with a diaryl 3o carbonate

such as dipherryl cqnpp rbonat e

produced by the above f‘%§%ﬁf qﬁggﬁt Oﬁb %{%gﬁgggé% SC glég rocess

for converti n@r(f‘i 1901 AR, AT C@IO Xﬁa Eb‘()llr% er dthe

presence Xof aweaght,ynmmpagtmmlaxly,mmea pmdess ﬁwlt;hfeprsdaictmtorfm and a

35 venting seghd A tid$lyearlsoHses H%[ﬁ?fg*h haidl Eﬁe% gﬂge ﬁr

0, 595, 608 di scl oses C ea ever a i I

carbonat os. | rﬁrm@a@yagihﬁ ferminah ot SHouR Comtetipin arqatic

processes di spblywadbomatiectodlpaedry application oha sedieptic saql;dle‘steant ly

Increase the J@reative R/ a ApectfieliPuctutelas¥leniftfendabiony saehenat e.
15 The present invention is effectively utilizable especially for the

recycling of an aromatic polycarbonate.

Background Technology

20 Polycarbonate is widely used owing to its excellent
mechanical characteristics such as impact resistance as well as
high heat-resistance, transparency, etc. Aromatic _
polycarbonate has recently been used for recording materials
such as optical disks and the demand has been increasing

25 sharply.

Known methods for the production of such polycarbonate
include the direct reaction of an aromatic diol such as bisphenol
A with phosgene (the interfacial polymerization method) and the
transesterification reaction of an aromatic diol with a diaryl

30 carbonate such as diphenyl carbonate (the melt method).

Regarding polycarbonate produced by the above methods,
US Patent No. 5,521,275 discloses a process for converting the
molecular weight of an aromatic polycarbonate in the presence
of a catalyst using an extruder with a polymer seal section and a

35 venting section under a reduced pressure, and European Patent
No. 0,595,608 discloses a process for reacting several kinds of
diaryl carbonates in the conversion of the molecular weight.
However, the processes disclosed in these patent specifications
cannot significantly increase the molecular weight of
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D sclosure of Invention s The present invention have been acconplished by
the finding of the inventors that the nolecular weight of a polyner is
remar kably increased by controlling the nunber of hydroxyl terniqaks in fhe
pol ymer and using a specific salicylic acid conpound. io The presle tJUL 002
invention conprises a process to produce an aromatic polycarbonate having a
hi gh nol ecul ar wei ght by treating, in the presence of a transesterification
catal yst, an aromatic pol ycarbonate with &n active-hydrogen conpound to
performtransesterification reaction under a reduced pressure 1~ and using
a salicylic apolyefbemnate.i vative having a specific structure as a
condensati on agent. This process enables conversion to a pol yner having a

hi gh nol ecul ht a r remal ting, of an aromatic polycarbonate which
has been onczbé%mz%% BRENFIYHed into 20 a shaped article. Thus a
recl ai med pol ycarbonate obtai ned fromrecovered nol ded di sks, etc. can be

recycled 0 a pol yoqpopRbechR R oh HBYE HieH a&@bﬁiyhsﬁéa%xmﬁ pr esent

i nvention aII for orten cess or I ncr.easl.n {:)QHI

ol ocul ar wei HRAINg qﬁt%@mﬁ Okg thetdine o aeallak WEIZ G Ob i BPRERSy ¢ hi s

process. The mrmmmlmmmwmnnﬁmlhngsﬁm niumdren ahhydrolyl

favor abl y use&(}&gina&oiﬁ%ﬁé BORRe A WSO U IR L Bk eigsheet s and
ex

films, produce ection i'ng, blow rus on noldin
i nj ection bl 0% Qﬂlﬂa rotational 3o nolding, corrpr essi on nol ding, etc.
Wien enplmyed in t h8%ee prpkendtinventien pony prisesatEradessi teeprogucbean

Dol ymors. |1 n A28 oo “’?ﬁﬁ%ﬁh‘&g‘ﬁ}.‘a Shihith ?ﬁ"?eo&iel??ﬁx%ﬁt B9e har d
coating or | aéﬁ'e:%tmg %Er?g%ﬁ?% EE%'SSE)%@uBﬁQgW é@%ﬁ Y %Cth@%| ded
articl es i ncl avematic palycadbanate iwith ancaefivethydsegen aimipoainditdeo

di sk, a mni ﬁ %ﬂ%ﬂﬂ%@ékm@ﬁlbﬁ%eﬁtﬁn &ﬂ&éﬁ@ ré&ﬁ&é‘ﬂ'ﬁﬁés‘?ﬁémd' a

such as a f Safg jr’r@ arts a(r 3%.8 ns .0
aut onobi | an'i’i lll%]rﬁg 853 1e¥ o‘%ﬁﬁe&' CHIY&Y Vlﬁgr?épeq 16 JUL 2002
3 such as a csi:mctuﬂceaasar@@.ndansatmn aggsxtem and an illunination |anp

gg\r/e;ndaghe;nat ! VEIS;Itkﬁs lit‘t%é@asgéﬁﬁblé@@@ﬁvé?é1mlﬂbfii P@lﬁﬂfé} Hﬁvﬁgaec} IGCH : ﬁ
par 5 such ash HER @é&u"’l@ I;éhiéfa%aéraeg{gg@g&ﬁa% %ﬁé@ﬁﬁaﬁd yﬁgiaf °
0] es, sun alyarbonn W

ggégls Plgcr%ﬁh:a\%h dpddegiidlee @hﬁgr@réarhmé@drp@l@r@hrb@mlﬂeecsbtoaez%dﬁgs of

el ectroni cpga @gﬁgrf?cﬁ)'@ge %lgormg %ﬁgasn%étg Eﬁﬁrﬁ?ge%ﬁi@d\géfﬁectl on toals
such as a hel pelycarbonatechavingdhighmalesnl 3B Woigkitn e$anQ sBedwaseduch
as a tray, anmvmmgnl allosts fmmat@@nbemalstaneamecésm@ fait m@meesmgsu ng

and an artifi r i by neans
restricted b ﬁk%e %Eé?"*eﬁ? W&@é‘g gwg‘ﬁie@%l%?’?re%@‘?ﬁf h rese¥‘[H|8nvent| on
have fourdd th%l't’ HR g %%Pc%ﬁ bonat e having a high rml ecul ar wei ght
can be produced by ﬂ&&apohpcmbmatmdusclpeédcm bheqixeesarttmr&rentlon can

acti ve-hydrogeg OBPAHIVI dded RS BEPIRAGSAS shidl A8sRalBnaatean catalyst,

to performtrans uce

1.0Nn ngaer. ess
fol lowed by raBaclas, amqtsaagg i produgedsby ingection maltding, blawy by
the foll ow ngniaidmgaexm)usufmmhhﬂg ifijection bi]b)w {mbhimg) potiatienakt hyl

?r oup -or 195068 §§1b ﬁfﬁﬁ by QP(F'Y' W pl%il%ﬁ]"fﬂ Rese
unctiona gr Ou 1%)3(1%06535 a pc}iyc onate r%%.l dnl%ly ‘%resent 1nvent1on
an be used either singly or as a blend with other polymers. In
some applications, various types of processing such as hard
coating or lamination may be favorably used.
35 * Examples of the molded articles include optical media
such as a compact disk, a digital video disk, a mini-disk and a
magneto-optical disk, optical communication media such as an
optical fiber, optical parts such as a head lamp lens of an
automobile and a lens of a camera, optical instrument parts



(where Z is an al kyl ene group having a carbon nunber of 1 to 30, an arylene
_group having a carbon nunber of 6 to 30 or an 30 aral kyl ene group having a
carbon nunmber of 7 to 30)}. In the present invention, the aromatic

pol ycarbonate prior to the reaction refers to a pol ymer expresséd bl 2802
follow ng fornula (3) 17 JU 2002 41RS?a (R-)n O~0-.00 CdLO
... BRI (A1S-CG-. ~C~, --0-. -G . -~ . i~0-S. , 1l Oor a
direct bonding. ) 5 10 15 20 25 In the fofnula, the groups R and R2 are,
each sanme or different, a hydrogen atom a hal ogen atom or a hydrocarbon
group havi ng suclaasoa coveref afsitenmnd ligit sigtienc anbbangdbuninstion

preferably angghpRhRrde d1LErASHE &W‘ffﬂd\@;’%&%s%%ég(fgR’%"lpﬁglelgéuﬂmteo 12
to home

Rl 6gen. ot om s & GRELKH SaE AT A REBRABLS, AAALIEeS to

window glass panes, daylighting parts such as a sunroof and a

5 roof of a greenhouse, lenses and casings of goggles, sunglasses
and eyeglasses, casings of OA instruments such as a copying
machine, a facsimile machine and a personal computer, casings
of domestic appliances such as a television set and a microwave
oven, electronic parts such as a connector and an IC tray,

10 protection tools such as a helmet, a protector and a protective
faceshield, tableware such as a tray, and medical instruments
such as an artificial dialysis casing and an artificial denture.
The present invention, however, is by no means restricted by the
above examples.

15 The inventors of the present invention have found that
an aromatic polycarbonate having a high molecular weight can
be produced by treating an aromatic polycarbonate with an
active-hydrogen compound in the presence of a
transesterification catalyst, to perform transesterification

20 reaction under a reduced pressure followed by reaction with a
salicylic acid ester derivative expressed by the following formula

(D)
CO0X CO00X

{j;O—Y—Ogt) . - (1)

{wherein X is a methyl group or an ethyl group and Y is a
25 carbonyl group or a divalent functional group expressed by the
following formula (2),
—C—Z—C— ~ (2)

Il |
0 0

(where Z is an alkylene group having a carbon number of 1 to 30,
an arylene group having a carbon number of 6 to 30 or an
30 aralkylene group having a carbon number of 7 to 30)}.

In the present invention, the aromatic polycarbonate prior to the
reaction refers to a polymer expressed by the following formula

3)



&+
In the formula, mand n are, each sane or different, a_nunber selected
fromO and integers from1l1l to 4. For the Ain the above fornula (3), the
groups R3 and R4 are, sane or different, a halogen atomor a nonogilggl
hydr ocar bon group having a carbon number of 1 to 12. As the hydrotdr 2002
group enunerated are aliphatic hydrocarbon groups having a carbon nunber of
1 to 12 and aronati c hydrocarbon groups having a carbon nunber of from®6 to
12. Exanpl es of the hal ogen atom are chl or4 ne, brom ne and i odi ne. The
group R5 is an al kyl ene group having a carbon nunber of 3 to 8, such as
pentyl ene group or hexyl ene, gf pup. pol ymer prior to the reaction in the
present invention may be synthesiz )hy the interfacial polynerization
nmet hod, nelt nethod, solid-phlase p merization nethaod_or thin-film
pol ynmeri zation nmethod. Are | ymer can al s6"hé)used as the pol yrner
prior to the reaction prouigled that t9e-gotyner falls within the scope of
the present invention. These pol ycarbonafies nay be m xed with each ot her
for use as the polynmer prior to the reac®ion. For exanple, a polyner 17
JUL 2002 5 polynerized by the interfacial nmethod may be m xed with a
pol ymer polynerized by the nelt nethod, or a polyner polynerized by the
nmelt nmethod nay be mxed with a p Iyner obt ai ned t hrough recovery of nvol ded
di sks. 5 The |ntr|nS|C'quCOS| n ) of the polyc arbonate is %referably
inthe range of 0.2 to (%Ré>eferably 0. 25 to 0.50, The intrinsic
viscosity ( n )(o&lﬁhegiolyner be ge?er ni nédt by - neas%rlng FQ - vi'scosity

in methylene chloride 20C usi ng a Ubbel | ohde l|scometer to e aromatic
pol ycarbonat e used in tthe present invention refers to a pol ycondensate
having a reaction product of an aromatic di hydroxy corrpound with a

car bonat e- bond form ng conpound as the main recurrin The aromatic

di hydroxy conpound is preferably a conmpound i5 expngé% 1E®CQ @nﬁéﬂgohﬁng

i la (4 R.S | QWO CH vvh
1 B 2 "R and RID the BN HG SEPRIS AT R AipisAch e G
\a/t\;al kyl glrlc:udeffeaenar@lh}gimgem@fthnm,aauh@logemamom oUreb dyy dafoca mo and

IS an a hﬁjtﬁv U 2 C Qﬂ@o rou a
cycl oal kylﬁxeggggupﬁgyﬁéﬁaﬁﬁa@g@oﬂﬁt i éép%ﬁy?&ﬁ%g%@gg%%ﬁ%% ?}%]g canon
number of A t §r9BP 1&% mh £ REGHR HAVIHE dne gr oup
o b T o AT
2, 2- bi s(4-hyd X o ;#gls(é T%gr gpheny )ethanelSZ,

2- bi s( 4- hydrobg- W%@@%@? P‘o"é €, 3041 |st(3 hydroxyph )heptane
2, 2bi s( 4- hydr oxy- 3, Ddﬂéﬂh[f@l“l@pﬁémﬁl)%ﬁ dpuRge, paghpbame Ry df f(@r
3, 5-di br om)phﬁwhberm:seted)fmmh@darnmkmlnegets fheny lins Hane,

4,4" - dlhydroxyphenyl b% 34
4, 4' - di hydr ox hen rene efbg?@xyagéz’) c% gro aSnRs su%hRas
1’ 1-bi 5( 4hydr BESpRE mp&s enitn sehaf0g¢0 5 onova

hydr oxyphenyl hgdebchekenegroup havmg a carbon number of 1 to 1‘? As the
1- met hyl < 1- (2 0a96R5NBBAYioha AL TR ke VS GOBAGRIA) ARl o ohexane,

15 groups having a carbon number of 1 to 12 and aromatic
hydrocarbon groups having a carbon number of from 6 to 12.
Examples of the halogen atom are chlorine, bromine and iodine.

The group R® is an alkylene group having a carbon
number of 3 to 8, such as pentylene group or hexylene group.

20 A polymer prior to the reaction in the present invention
may be synthesized by the interfacial polymerization method,
melt method, solid-phase polymerization method or thin-film
polymerization method. A reclaimed polymer can also be used
as the polymer prior to the reaction provided that the polymer

25 falls within the scope of the present invention. These
polycarbonates may be mixed with each other for use as the
polymer prior to the reaction. For example, a polymer



1 ? JUL 2002 s hydroxyphenyl)-4-net hyl cycl ohexyl ) - 1-net hyl et hyl ) - phenol , 4,
4"-( 1-methyl -4-( 1-nmethylethyl)-1, 3-cycl ohexanediyl)bisphenol, and 2, 2,
2', 2'-tetrahydro-3, 3, 3', 3 -tetranethyl-1,1"-spirobis-(

1H ndene) -6, 6' -di ol , di hydroxyaryl ethers such as bis(4-hydroxXyphdny! 2002

et her, bi s(4hydroxy-3, 5-di chl orophenyl) ether, and

4,4 - dlhydroxy 3, 3' di net hyl phenyl et her, dlhydroxydlaryl sul fides such as
4, 4' di hydr oxydi phenyl sul fide and 4, 4' - dlﬁydroxy , 3" di met hyl di phenyl

sul fide, dihydroxydiaryl sulfoxides such as 10 4, 4 - di hydr oxydi phenyl

sul f oxi de angolynderuicdybydhe mtei‘fammlt metdiqhenyy eurixddiwith a

di hydr ox dla e and
4, 4y di hzdro lgﬁgé{‘?ﬁ*ﬁ I&eﬁsb t‘h éﬂf%%gh@ﬂgﬁg;a/ Glﬁga ins such as
47 2 i hytr oxRAl Rz b, mixethwiel & pelymens

3, 6-di hydr ox;olﬁa@nddnldlﬂmlghmelmelverycb ld)ey]b(érszlm'nes such as resorcinol,

3- et hyl rgsorcinol Tﬁgeitﬂf']{-)ﬁﬁ$ﬁ:0{7féc%%5t &by téff fﬁégg(ﬂyeﬁi‘b na|§I

3-t-butyl resorcinol resorcj oY CI no rqu|none
2- et hyi hydr eygfesably zréttﬁgﬂ ¥RUEO Qi nté) ﬁanpyﬁmmf@a@ 156 RE25 201059,
but yl hydr Oqu’If‘lQ@QntﬁrrIéler\Mbedr h ) fes ke golgtiran &uﬂrbmdem@ﬁmlx@ddb

di hyd di ph I e h di.chl
4 - di hyd oxydRB éﬁﬁﬁé vl }ﬁ#@%éﬁlﬁ@er&ﬁﬂsﬁgﬁeaﬁ?%?ﬁ@%&%rim‘lng

2s the above etlodxld visaamheter ewpoi nts of the stabl lity as a nononer and
Emhfhﬁﬁfys%?'n' oo LW&?%‘?%I‘%&?“% D S PIE et | oot han may
conpri se, ﬁ refers e %PB’%‘%‘% g%fla\yépg&g %ﬁ@ﬁ’e?goa h’ﬁ

pur poses of mnaromatig dithydeoxy compoundnwitingzecarhorate-homdenent of
fluidity, comgpiflingngoRi diﬁ’hdce?é tﬁé%%h' R itshg a@nitncream ng of

refractive |§ﬂ$x or dec bi refringence, F npl es of }he
monomer are %Mpmaalqngﬁmapow COTAPOURES IS PER @Myr@p@n@pgu l,
1, 4- but anedi %I @ég?xqg%gfenﬁlm o %EI%% I”E)trtﬂﬁ(h éLé pr opanedi ol

(neopent canedi O ylene ) tetraethyl ene

gl ycol , polyethylene gl ycol, and poFytetranEthyI e glycol, dicarboxylic
aci ds such as succinic acid, iso |c aci d, 11 JUL 2002

napht hal enedi car boxyl i ¢ adid? a ST edi Cafboxyl i ¢ aci d,

and terephthalic acid, or hydroxy a |gs such as p:hydroxybenzoic aﬁ d)
6- hydr oxy- 2- napht hoi ¢ acid and | actfc "aci d. s car'Bonat e- bond 1 or fi

congounfishtf)(hdlelmﬂ RA, tRié Rt anddalBy %r@:@iaﬂhﬁalhpdmgemra&onnoormnpl e,b aOI
e oL SIS SO0 D0 AR
aromati c car S8HEPE, n’tlénbﬁ&ﬂ f (‘EQI]I a]a‘ii Wp]fﬁ/é I‘E’g &8¢ &fidtdhy#car bonat e,
bi s ( Zchlhm) oPlaékylene@mIatee):ycllaalkyﬁidmm gwoalpe a (cbrciaraﬂlkyktn@gmbu@amle and
car bonat o %o ZBP h%lﬁmme%ﬁﬂ T G S T
car bonat e, §b 9§% éﬁ%ﬂ%x§P @%ﬁgﬂynn§H¥E Géﬁ@
desi red. blphenhMech&bnnhnﬁﬂts preferable anong the above exanples owing to
the reactivi ty st @khtﬁfél@@éf BRE fbchakte aihparsky (coen peeind gpkai ned as
well as 5&? © ((ioﬁydroxyaryl)alkanes such as bis(4-
hydroxyphenyl)methane ,2-bis(4-hydroxyphenyl)propane, 1,1-
bis(4-hydroxyphenyl)ethane, 2,2-bis(4-hydroxy-3-
methylphenyl)propane, 2,2-bis(4-hydroxyphenyl)heptane, 2,2-
bis(4-hydroxy-3,5-dichlorophenyl)propane, 2,2-bis(4-hydroxy-
30 3,5-dibromophenyl)propane, bis(4-
hydroxyphenyl)phenylmethane, 4,4’-dihydroxyphenyl-1,1’-m-
diisopropylbenzene, and 4,4’ -dihydroxyphenyl-9,9-fluorene,
bis(hydroxyaryl)cycloalkanes such as 1,1-bis(4-
hydroxyphenyl)cyclopentane, 1,1-bis(4-
35 hydroxyphenyl)cyclohexane, 1-methyl-1-(4-hydroxyphenyl)-4-
(dimethyl-4-hydroxyphenyl)methyl-cyclohexane, 4-(1-(3-(4-



20 A pol yester carbonate al so can be produced by using a dicarboxylic acid
_derivative such as a dicarboxylic acid, a dicarbonyl halide and a

di carboxylic acid ester together wth phosgene or a carbonic acid diester
in the above process for the production of polycarbonate. q zxgqg ZOf
such di carboxylic acids or dicarboxylic acid derivatives are t

di carboxylic acids such as terephthalic acid, isophthalic acid, :
t erepht hal oyl chl ori de, isophthal oyl chldklde di phenyl terephthalate and
di phenyl isophthalate, aliphatic dicarboxylic acids such as succinic acid,

glutaric aci diy @ombenyé):éd;nesthmydohawl)dzm@th;ylatha'l) pémawlc aci d,
Sl ey e s,
oo obohd 2,25 AR aBBR0 88, oSS B BB ST T
dodecanedi caipdeyie) c&ﬁndiobl phenyl ester, 35 and ~~ alicyclic dicarboxylic
20 d 103 cyq] RooRL TS Wk o § 188(4 hydgoeyshebylpecHhsanbau! 1o
L heycl opent SR EA rhayTicBidionfief e e &%ﬁaﬁgﬁéﬁf@&g 5 A
JUL 2002 s 1d3m:<y vihemphiethen difiydrexydiary] suwfideshenehes dadboxy! i c
aci d, _cycl opihgandxgalipherlylhilfidaiandl42 iyaiisanadcar bony| chl ori de,

Ly & ercl obuig HE RN AR it %fyges@f%?i@%” S80S bony)
chl ori del01, 3e¢ cdbh:észlaawduahbnﬁ BUéfﬂmdeor@n #, 4 elibysivoxandd car bony|
chlori de, Cydlﬁié pheardeulfbgidks | dihdiditapdiaesl @ulfdnes such as

cyet obut ancak %""@ggﬁkéﬁxﬁ%ﬂaﬂgﬁgﬁ%r@%?@?f&* & %@W%Og%t iéai caroxyi i c

acid di phenydigte Ppéonendihydrosydiary asatng shehyas ded 1,
2cycl ohexanedibhgdroxy chph@cn -318bheadiin, Qﬁh@rdrokydigr?lmﬁm@ﬁéswdi@xyl ic

coter Aol a8 @Lﬁeﬂs@ﬁ%xﬁﬁnﬁrﬁ% &?ﬁﬂ?@éﬁ% mnéivér&%& %f T aups in
one nol ecul eS B8 1eSegCInp Isasoreinolnd-eiduvie e§PRGAx 3- compound
in the prOdutatutgwrir@éommoﬂyB&rbaﬁph@sbmmﬂ Brpheendresogcinolf 3st ruct ure

expressed by ﬁ &q%YﬁOP l.flﬁ{dﬁg %_( %tgyyﬂgaggﬁﬁlﬁ an phenol i c

hydr oxyl}I glrz;)éggy yérogﬁén " %:Eﬁ%;]gw;re a yflncti onal
compoun
1,1, 1tri 8¢ 4- Mrtycbhydheqyalmenlaaerhén&‘lhgdrt)qusnénésand 2-

hydroxyphenybhgh yga%hgﬁgﬁ a -methyl- a, a

t 4hyd b

hydr oxypheny 1Y jat gfifdhﬁl% %95% ﬁQIﬁYﬂEBXX&w’e?HX'l 2id 3,3

6di met hyl - 2, o1cs 1idpt ane- 2,

1,3,5-tri s(4hydroxy3)QeByg tpﬁ 4202y pherdy1PbBédand-s%preferdble amon

di hyd Poh Sypherglipfodant-ispr &

e e SRR CURLITS SN a8 e

exanpl es, 1, manomex amdit gmﬁe’n&vadalbahéy of g law jmpurity content
-tris(4-hydpexybaesydtcl, 3. Striisopropyl benzene, etc., are preferable.

o2y omen 2 pONVTUGEL SO, ERIRPAAS ha D) PUSRIELISho LRSI of T "
pol ycar bonat he pradeasth save ntiont may eagepoisenas rageineidq oI 08 molre
preferabhy O0k9REQDR Paficlds Mnomdre fRrafify piirpdde8WXlcd@tidlfhgsf . based
on 1 mol of { aessa LRARL Son ten71perature improvement of fluidity,

controlhng of optical properties such as increasing of refractive

index or decreasing of birefringence, etc.

Examples of the monomer are aliphatic dihydroxy
35 compounds such as ethylene glycol, 1,4-butanediol, 1,4-

hexanedimethanol, 2,2-dimethyl-1,3-propanediol (neopentyl

glycol), 1,10-decanediol, diethylene glycol, tetraethylene glycol,

polyethylene glycol, and polytetramethylene glycol, dicarboxylic

acids such as succinic acid, isophthalic acid, 2,6-

H




9 di hydroxy conpound. The pol ycarbonate nay be, as stated above,

_synthesi zed by the interfacial polynerization nethod or the nelt nethod. A
pol ymer synthesi zed by the solid-phase polynerization or the thin-film

pol ymeri zation can al so be used favorably. A reclained pol yngr] d‘eJvaQggz as a
new y polymerized virgin polyner may be used provided that the polyner
falls within the scope of the present invention. These pol ycarbonates may
be used as a m xture. For exanple, a pol y?’rer pol ynmeri zed by the to
interfacial nmethod nay be m xed with a polyner polynerized by the nelt

met hod, or a paphibaleeediearboxylisacid adipicracidod may be nixed with a

pol ymer reCOW&Ghékﬁﬁe@%Qﬁgoﬁ%'lﬁﬁSacia,hﬁrid‘téi‘ heh#ligcasd! br(hj’fdréx f the

I bonat e_’j. f bl f. 0.2t .6 f. |
PO 3CEE e 2t Bas T A S AR i ¢t IR RLBEIE ot
det er mi ned byamédacoticracidhe vi scosity in nmethyl ene chloride at 20C using a
Ubbel | ohdg vi sconet @iy Usidn ' nPpo neldl | ¢4 on the l
t erm nal grou af t%grgg?%_@mntﬂl}?ggﬁgg@@“ ahfigcﬁ{ggqﬁéedﬁzlﬂ{éhe ef f ect
of the pr eser}%ﬁ]w}im ygleegﬁgbt(ﬁ}ﬁf rg‘ﬁlgg%ﬁﬁﬁ %Otmci rBQWM?é)IHg@i ng a
hydr oxyl terrd aASPNOSLENe @R @A Nassloyasgtc @eonppeutist.al t er m nal groups.
The [) at ijo of hydrog@hrﬁﬁh@t@%oﬁd folbﬁﬂ_rfg @?ni 6&&1@1;%' tmbeh%he&in,tﬁlﬁ pol ymer
par'ti oul ar - 2dnPLEEA R SR iZg O B e i e AR B oA g
st r uct ur 40ot fegreaifigallyn stipbenylaanbonage upitobylecarbonaterkis(dr i nal  groups
are phenyl 1 ol D e b B HeRa PIIIT ¢ er m nal .
p-t-butyl pheﬁ{ﬂ%ﬁﬁtgrﬁﬁ{skgi@h%ﬁi}pﬁ%éﬁygﬂéﬂh&%hbﬁarléeo%:n%henyI ’
term nal and p- cunylpasdygoee wi U SRS qﬁx@rrerza Rae- nal
groups }Nni ch fb@frmlnag coii paihdsGurdi Bk dimeshiyt carholwdeodyesloyipound whi ch
i s easi re r
treat nen?l‘r’de%i&%gim p@? 1 Eéﬁ@ﬁgﬁ% eé%llrilﬁgi ré#g élr)]d(?(épxi F%%%wy%%%@nﬁgg :‘#"%gnal
are preferre ir'éfNecording to the present invention, the nunber of
hydr oxyl dt gr m nal s Deépheall earbonaaesial proferabdeizinesiccthdertioras i ve ca{\ be
i ncrease . 3 - ate
Wth an acti V& H1g3 v ?ﬁhﬁﬁ&f"f%@ﬁ?&ggﬁam&ﬁ# FARTURODIGHIORT, ¢
a pol ycar bon&idIipesin phta @Sbwemﬁﬁ %?P‘{"H@Sirorratic hydr oxy conpound
form ng gooups whi cA poliyeisten calrbopatecalsboran deppiroducedtlne ustagta on, s

hydroxyl ter idﬁﬁéwgggﬁ%?%”@%@%éi%?%%é ﬁﬁcéfﬁ%ﬁ%én%%&? Be of an
aromatic pol YHSRAEBA ﬁ’r?j&‘%{l‘gn)@ ardlfﬁﬂrb@aqﬂf%é{%ﬁﬁ%eﬁﬁega 8“’%“ mount of

t he acti ve- hyphesgene orpooatdbonic¢ achd diester mithe abesvemnirdoegsroirding s
preferably fr d{l(%éoﬁ%f]p%g@g&.boﬁ%rtg preferably not nore than Q5 nol,
han,0. 4

especi al :eg prefera nmol_,based;on_the tal ,.t er mnal

¥apipleal secholirarbislieadpr diSatBoRelicia

anount of°1 nol e of’ i { )
Addi tion of alerxatbsmisvaramromatic dicarboxiylx hsids dnchens tengphtlbakieyond

the potymer - Agar BOERIALE AL BohepghaRAATChIbride, [t AoydP! gt o
pol ycar bonat é’lll_lwldﬁ’t%‘_p&?twl ?%%ma@ﬁﬁmaﬁlpilwqywpmwlé Pcul at ed,
for exanpl e, alyphatic dingrbexylin acidsesuchas swegmic2aciass glutarie anith there
ol yirer) 0 TnldiBie A SEHBORICARY kb IAR: HCAC BEDACPARL St | Daasing |
reaction is M%?rbﬂXYIFG "?calgggpoﬁc%@‘flg\%b@é ﬂ%?@&@@@ryjbl y 260 to
290C, especi @hlgrigesfsulastoylatdorvdesszelaoyl chloride, sebacoyl chloride,

diphenyl azelate, diphenyl sebacate, decanedicarboxylic acid

diphenyl ester, and dodecanedicarboxylic acid diphenyl ester,

35 and -

alicyclic dicarboxylic acids such as cyclopropanedicarboxylic acid,

1,2-cyclobutanedicarboxylic acid, 1,3-cyclobutanedicarboxylic

acid, 1,2-cyclopentanedicarboxylic acid, 1,3-

cyclopentanedicarboxylic acid, 1,2-cyclohexanedicarboxylic acid,



2~ The reaction pressure is preferably 100 Torr (13 KPa) or below, nore
preferably 10 (1.3 KPa) Torr or bel ow and especially preferably 5 to 0.01
Torr (0.67-0.01 KPa). The active-hydrogen conpound to be used !})3 tJDE 200;
transesterification reaction is water or a two or nore-val ent l
active- hydrogen conpound expressed by the. follow ng general formula (5).
P-(Qr ... (5 (wherein P is an r-valent hydrocarbon group having a carbon
number of 2 to 40, including an al kyl ene & oup having a carbon 35 nunber of
2 to 40, an arylene group having a carbon nunber of 6 to 40, an aral kyl ene
group havi ng a,3ayetohexahedicdrboxylid@cid; &,4-cyotoleexhnetycrisexyloo gr oup

may have a stpajght or branched-chain structure or contain a cyclic
structure; Q1s A hydroxyl. group, .a.car boxy ro or, an amno grqup; and r
s an 5 1 o nAedicaap OBy LD oL, SRROb At SRRyt he

resul tant pol ghiboridentla8rydobusankdicaiizomybkchlotideg,1,2herefore, a two or
nore val e acthNes t e rding to
t he appli géat [ gﬁb@%ﬂﬁgﬁ‘fBgﬂ &gméﬂ%%y#g;ﬁ?p%gle%ﬂﬁkggggp &gn schene
for increasin§ l%dﬁya{» 363)1019@? R&dl%ﬁé@pﬁ £ lﬁ@dr]ogen compound s
shown in the tptlohéxunedmgrbonyialdoride, 2 4odclahexandsivarhonyln t he

above formul a A G ) : =1 i e H-.~
~ -~ H ~--:§?$1%%th e}g’gg% Q?;@C%E:;fégﬁfg; LRI 1 6 o
i o The ar omat W&ﬁ (l)l?n%lc J “erminal group) in
the formi@ cayclhbutamadidarpopybiceaciddiphenytastennl @der a deduced

pressure condiyiRiberfiaiddiehrBBxolid A6 dTRISHENP egtbBNt f pol yrer can be
suppressed ang t owyma . term gffl r. 8 an gf cgn\/e ’tzed by this process.
15 Wen the gF¥ Fﬁpnr Q@C§Bb9§y.]§r‘gﬂ%:.{ enyles xg’l " the reaction with
a carbonat e boyddhexmnedicasrbexyhmmdcgbdephenyd esternb)Fcul e of carbon

| oxide, and phg] e&ca*i‘b@kngg afngi Hl}?ﬁ{eﬁg‘f@étéﬁ éﬂﬂr fapead by the

simlar reactio chani sm %o r’rg 0 actlve-hydrogen conpounds

are; 1. altonpBeidRSifRefirarboxydlcy ﬂ&}ﬁfib&bﬁné’h?é%‘?r-z. a conpound wherein Q

i s a carboxyl groupA polyfinetionm @omipoumdahaivigghditeehgrmeryé group and

car boxyl groupyn&gavdiarddiss i TR Inole¢aNe ARy Be R¥ed B3 contbfta vt he

exanples. 25 1. B | es of%i;hgle conmpound whenein LS. hydr ox(ﬁl group are

Ctra gnt - chai YRR PEvE YA 8‘%‘”&?91%@&@,?%@&0, B gl yeol

1, 4-but anedi pplycarmnasehaying, the recussngunst stnuatue aspaasaediny

1, 18- oct agtecatiediaovel ggheeht formedino(3)andCém pauddedsanats 9henolic

straight-chai Hyalrb%}?%’r?)utprs' &} Ea?BSQy?%rgh)b%eé% preferable as the
polyfunctional compound.

Examples of the polyfunctional compound are 1,1,1-
tris(4-hydroxyphenyl)ethane, 2,2’,2”-tris(4-

25  hydroxyphenyl)diisopropylbenzene, «-methyl-o,a’, a”-tris(4-
hydroxyphenyl)-1,4-diethylbenzene, «,c’, a”-tris(4-
hydroxyphenyl)-1,3,5-triisopropylbenzene, fluoroglycine, 4,6-
dimethyl-2,4,6-tris(4-hdyroxyphenyl)-heptane-2, 1,3,5-tris(4-
hydroxyphenyl)benzene, 2,2-bis(4,4-(4,4 -

30 dihydroxyphenyl)cyclohexyl)-propane, trimellitic acid, 1,3,5-
benzenetricarboxylic acid, and pyromellitic acid.

Among the above examples, 1,1,1-tris(4-
hydroxyphenyl)ethane, «,ca’, a”-tris(4-hydroxyphenyl)-1,3,5-
triisopropylbenzene, etc., are preferable. ‘

35 " When a polyfunctional compound is employed together,
the amount of the polyfunctional compound for increasing the
melt-viscosity of the polycarbonate is selected from the range of
not more than 0.03 mol, preferably 0.00005 to 0.02 mol, more
preferably 0.0001 to 0.01 mol, based on 1 mol of the aromatic



1 7 JUL 2002 12 straight-chain aliphatic polyhydric al cohols such as
.sorbitol, branched-chain aliphatic diois such as neopentyl -glycol and a
conmpound of t-he following formula CH CCH~ ~g ~/, CH= OH O 3@[][]25/
~ CH OH CH3 CCHE ~1Z ~ ~, .C.Flg OFI GCH5 CCH~ all ~ ~ CHy OH CFi 3
F30-CHZ -CGCHZ -OCHZ -CGCH2 -CH I f Cli3 CH branched-chain polyhydrlc

al cohol s such as pentaerythritol, allphatlc diols containing cyclic
structure such as 1, 6cycl ohexanedi ol and?a conmpound of the foll ow ng
formula, F-I O- CHi --~- G>i Z-, G HHOCH GHg -OH ~O CCHy

7%$- O CFlt CH digydraxycadmbiind.. r ogl ycol s such as a conpound of the

Lol oo Formi e, Shepelyanyonsg o b%"&%@t&eda%o@é"”sggh% gg CC H-
EhyP¥p

cLl131 ~ ~ .G Ei 3 K
such as hydrmth&n@wf %%?Sﬁ?qﬂﬁgl@ﬁ% pn 1'59,5 roggﬁz

2, 2- bi s( 4hydrAxyelyangr)syntdresized by the(splgdrhase palymexization or the
bi S(4hydl’(5Xypﬁ}ﬁwﬁ)1ﬁfl &ﬁPéx*l% ﬁor?cénbafsfo‘lbéxﬂééwf vor

bl
b1 s(hybr oxyard a”%&a s%.ﬁaéé'@ S aneraYindhan Ei?@vﬁym%%ai&ewem ane
and 1, 1bi s( hypok aman;ay) 9alsedepamw &l rthatot&yelmlymeﬂefallsmtﬂnﬂ the
4,4' - di hydr oxy p8Pthedd ﬂ?éentdiﬂ'\)’ 1210V el V’T QB&a‘iWhe&%sZ&a y be
4, 4" -dihyadr RS &heng mix lfu"e 19583( e B povl?moé(r poly r%lécrlze(i by the
10 interfacial method may be mixed with a polymer polymerized by
the melt method, or a polymer polymerized by the melt method
may be mixed with a polymer recovered from molded disks.
The intrinsic viscosity (7)) of the polycarbonate is
preferably in the range of 0.2 to 0.6, more preferably 0.25 to 0.50.
15 The intrinsic viscosity ( ) of the polymer can be determined by
measuring the viscosity in methylene chloride at 20°C using a
Ubbellohde viscometer.
Although there is no particular restriction on the
terminal group of the above-mentioned aromatic polycarbonate,
20 the effect of the present invention is especially remarkable for a
polymer having a hydroxyl terminal ratio of 50% or less based on
the total terminal groups. The ratio of hydroxyl terminal to the
total terminal number of the polymer can be determined by the
IH-NMR analysis of the polymer. There is no particular
25 restriction on the type of a terminal group having a structure
other than that of hydroxyl group. Preferable are terminal
groups which will form aromatic monohydroxy compounds.
Examples of the terminals are phenyl terminal, cresyl
terminal, o-tolyl terminal, p-tolyl terminal, p-t-butylphenyl
30 terminal, biphenyl terminal, o-methoxycarbonylphenyl terminal
and p-cumylphenyl terminal. Among them preferred are
terminal groups which form a low boiling point aromatic
monohydroxy compound which is easily removable from the
system by the hydroxyl terminal increasing treatment described
35 later. Phenyl terminal and p-t-butylphenyl terminal are
preferred examples.
According to the present invention, the number of
hydroxyl terminals reactable with a salicylic acid ester
derivative can be increased by treating the above aromatic



1 7 JUL 2002 13 4, 4' -di hydroxydi phenyl sul foxide, dihydroxyaryl sulfones
~such as 4, 4'-di hydroxydi phenyl sulfone, and aromatic diols such as

9, 9bi s(4- hydroxyphenyl )fl uorene. 2. Exanples of the conpound whel alUb A% a
carboxyl group are straight-chain aliphatic dicarboxylic acids such as
oxalic acid, succinic acid, fumaric acid, adipic acid, .

1, 10decanedi car boxylic acid, 1,12-dodecanedi carboxylic acid,

1, 18oct adecanedi car boxyl i c aci d, I,20-ei&85anedicarboxy|ic acid, and

1, 22- docosanedi_car boxylic acid, straight-chain aliphatic to tricarboxylic
aci ds such apalycarbenptepuiidt ancactizeyhydragen, campotted. afhns; the

di car boxyl i ¢ pgnfedE hyBrokye tePrRRUNG of atdilycabheriane dai b 2. a CoH2 3g

\ / coati ¢ Cl-~3 CC,H2"J5 i \. éﬁg Cl ~3 hg CCH2 ~q - C~¢+H NCH HoOC-
CCHz 75 i C ggcreqis?_g&g &plagns ARG YL REY é’sIF(g QL1 i c
aci ds such agrosips whicheexwstiimethe nolyearbonate pror reactiomol |

al | phat | e GatboNNb rivd iy ot Ebitpouald, o Theusituie sethodhclease

6cycl ohexanedipsGar boxvl i ¢ id_or t;h o) und expressed the fo

ol AN e e Rtiaby] tepriinal Ge BOHRS Ao R MLARS ket o 0° oo o 1 H
~ .H ~ C H ~polgmerizatimn degrerg-of-an aromatic podyearhonatahsosng bighi ds
such as terepbladulara@iedghtsopht halic acid and napht hal enedi carboxylic

car boxyi o oup. are BPPHAARIBRRGIE BEBhErh BT edr REn SohpdiRitP 18l
hydr oxybi® anbiecuaeddn ghe qyesenddnyentiioniis peeferabdy frosvfi@14ei 1.0 and
aromati ¢ hydiggy caidiexyreferablisnét ators tRahyaPwvdle eepeeialyd, salicylic
acid and hydiﬂ@f@?ﬁﬂhb?fo% 1868 than 0.4 mol based on the total terminal
amount of 1 mole of the aromatic polycarbonate prior to the
reaction. Addition of an excessive amount of the active-
15 hydrogen compound beyond the above range may cause
remarkable decrease in the molecular weight of the polymer. It
is to be noted that "the total terminal amount of a
polycarbonate" or "the total terminal amount of a polymer" is
calculated, for example, by counting the total terminal amount
20 as 1 mole when there is 0.5 mole of a polycarbonate having no
branching (or a straight-chain polymer).

The temperature of the above hydroxyl terminal
increasing reaction is preferably in the range of 150 to 300°C,"
more preferably 260 to 290°C, especially preferably 270 to 285°C.

25 The reaction pressure is preferably 100 Torr (13 KPa) or below,
more preferably 10 (1.3 KPa) Torr or below and especially
preferably 5 to 0.01 Torr (0.67-0.01 KPa).

The active-hydrogen compound to be used in the
transesterification reaction is water or a two or more-valent

30 active-hydrogen compound expressed by the following general
formula (5).
P-(Q): e (D) -
(wherein P is an r-valent hydrocarbon group having a carbon
number of 2 to 40, including an alkylene group having a carbon
35 number of 2 to 40, an arylene group having a carbon number of 6
to 40, an aralkylene group having a carbon number of 7 to 40,
etc., where the hydrocarbon group may have a straight or
branched-chain structure or contain a cyclic structure; Q is a
hydroxyl group, a carboxyl group or an amino group; and r is an



to Bisphenol A, terephthalic acid and isophthalic acid are nost preferable
~anong the above exanples. Conventional transesterification catalysts
usually used in the nelt nethod for the production of polyc r?ommsqgﬁzy be
used for the transesterification reaction. Preferable catal?s S

al kali or alkaline-earth netal conpounds and/or nitrogencontaining basic
conpounds. The al kali or al kaline earth nmetal conpounds used are a

hydr oxi de, an al cohol ate or a phenolate dfl al kali or alkaline earth netal,
an alkali or an alkaline earth nmetal salt of an organic or inorganic acid,

and an al kal ijngegar of2 arkaloree velaehhr ieBabr $Abie Ofthé@reQ¥dtH8t o

Ikl | or al %Sifﬁ{?@ﬂﬁa%ﬁi%’f%@ 8@%&%&5@%2@ Si#ﬁﬁfﬂﬁ%%%' o Bﬁ o um

hydr oxi de, | i¥aielh agldvexipdrogeaicemposna sisustuse cassbameleetadonat e,
lithium 1 IgctdrddfgZolbhdiagplientivg, of tHeUimadobieeti9e poltyagst ym

Seetare. Bodi um ni tHayROCHE sﬁ%@@iﬁi@é for BRCRRSIAE B8 Widpmgh " U
nitrite, potdesmunal byiar activerhydnogen cempeundisshome ingheot assi um

sulfite, |itHpllowing diggrandwiiersy anst 2 amdiQ9sihsdseyriaetheidhown
cyanat e, sodgﬁgh&ggfgé nate pot assi um t hi ocyanate, |ithiumthiocyanate,
sodi um st ear Sium stearate, lithiumstearate, sodi um

bor ohydr oxi de, it hi um-bkerehydr sXtd -—Eot-ass(itemtmaiigmlpj)e phenyl at ed
sodi um 1o boride, sodium benzoate, gotassium benzoate, -lithium benzoate,
di sodi um hydr ogen phosphat e, dipotagsi um hydrogen phosphate, dilithium

hydr ogen phosphat e, Qg@ndmunksﬁl i potassiumsalt or dilithiumsalt of
bi sphenol A, and sodium salt, potassium sal i I ph 15
Pref erabl e exanpl es of the al kali tal sal %{%f ard:oxoghagggpgﬁi 3noup 14

el emrent of the periodic table are alkali netal silicate, alkali netal
stannate and al kali netal..gerpanatec-FHee—abkatizznetal silicate is e.g. an
acidic or neutral alkali 20 netal s@t of nonosilicic acid or its
condensate, for exanple, nonosodiumorthosilicate, disodiumorthosilicate,

trisodiumorthosilicate and tetra i orthosilicate. _ The al kali netal

stannate is e.g. an acidic or neutra aIkaIi nmetal salt of nonostannic acid
or its condensate, for_25 exanplg,__ i sqdiug npnostannate (Na2Sn@3y~ xH20, X
= 0to 5 and tetrasodi um stannate hb4Sn04) Thaialkali nmetal germanate is
e.g. an acidic or neutral alkali mefal salt of ndogermanic acid (1~ or its

condensatie, he examheic mnmbhydirmyardm;a@emdirre ebehts@®dBAH Odi sodi um 30

?rl\l;g%gfggf‘”a O%iﬁiﬁ%??% ﬁ’ffﬂé’%{v d&)% 8\/9& g%@&sgm C manat e
(NazGo5011) . ThECTGAREPR WRASH S A dprasst Bofn EratHAHOB oront
of the periodifdheamaecslar gveigitsef peisjzméledambe Ise1pyiresped Anddtieon of

R e A e L U

NaGe( OVE}8, oémé @ c%{f) & IEBM 5‘8 T%&(%) s,

Li Ge(OBu) s artheLrém(tﬁPh)mth a carbonate bond forms an ester bond
generating one molecule of carbon dioxide, and the number of
hydroxyl terminals can be increased by the similar reaction
mechanism.

20 Examples of the active-hydrogen compounds are; 1. a
compound wherein Q is a hydroxyl group; 2. a compound
wherein Q is a carboxyl group; and 3. a compound containing
both hydroxyl group and carboxyl group. However, the present
invention is not restricted by the examples.

25 1. Examples of the compound wherein Q is a hydroxyl
group are straight-chain aliphatic diols such as ethylene glycol,
propylene glycol, 1,4-butanediol, 1,6-hexanediol, 1,10-decanediol,
1,12-dodecanediol, 1,18-octadecanediol, 1,20-eicosanediol and
1,22-docosanediol, straight-chain aliphatic triols such as glycerol,



11 JUL ZOZ is Exanples of the tin (Sn) conpounds are NaSn(Ow) s,
NasSn(Owe) 2(CEt), NaSn(OPr)a, NaSn(O n-CsH 3)s, NaSn(Owe)5, NaSn(OEt)5,
NaSn(OBu) 5, NasSn(O n-C aH25)5, NaSn(CEt), NaSn(OPh)5, and Na n?ﬂa\%ﬁs
The above-nentioned transesterification catalyst is used prefle '-y 2 an
anount of 1 x 10-9 to 5 x 10-5 equivalent of the alkali netal elenent in
the catal yst per 1 nol of the aromatic di hydroxy conpound. Mre preferably,
the amount is 1 x 10-8 to 1 x 10-5 equi vaifent based on the sane basis. to
In the reaction of the present invention, at |east one kind of cocatal yst
sel ect ed frorstraéghtahnirwabiphatig palybydric ndeolols srechrasuponhitel ement s of

the periodic haphehadctloxid afipHatiaidioRd SHBR! s PRibPgentidetlycap atrEassar y,
together with the a‘ﬁgé'ef(‘ti{ﬂagﬁgts, 1~f. Ex&cnpl ary o0xo-acids of the group 14
el ement of tr@IB@H Ot PWIRE IPEMWALi d, stannic acid and ger mani c
aci d. Exenplary oxideg,otctfig,group 14; ebgnments of the periodic table are
silicon dioxides, tin dioxides, mani‘um di oxi des, etc., and their
condensates. 20 The eHgat@Fy9t is usedipP& erably in an amount to give not
nore than 50 nol {atom of the group 14 netal elenent of the periodic table
existing in the cocatdkySt¥:Pased oncEnBKE (atom of the al kali netal
element in the transggterif %atizcﬁkc%tﬁal Y§t- Wien the cocatalyst is used in
an anount to give the §roup?*I} 2s netal® content exceeding 50 nol (aton),
the transesterification reactci:gn rate becorreés undesirably | ow The
cocatalyst is nore preferablyilsed in an amolifit to give between 0.1 to 30
mol (aton) of a group®T# Yetaf &fereft OF: thE5¢fi oM table, based on 1

mol (atom) of the alkali metdf®8o elenent of“Hme transesterification

oot LA AB IR B L EBEDALG oo

tetranet hyl a RISCARLIBARIGC '

1¢ streeiuns swelauhbrydr oxi de

(Et4NOH), 35 dyaflohbxandddotamid s dudpovrntt of BieNDllowing formula,
benzyl tri met hyl anmoni um hydroxide ( ~ -CH~(Me)sNO -~, and
hexadecyl tri met hyl anmoni um hydr oxi de, tertiary am nes such as
triethylam ne, tribuky-aene (@ ety berzyl am ne, and

hexadecyl di net hyl am ne, or basic salts such as ~ 7 JUL 2002 17
t et r amet hyl anmoni um bor ohydri de_( Me4NBH4), tetrabutyl anmoni um bor ohydri de
(Bu4NBH4) , tetrabutyl ammoni u raphenyl borate (Bu4NBPh4), and

t et ranet hyl ammoni um t et®k@ptfeHyl BFFatesBMe4NBPh4). Me4NOH is preferabl e
anong the above exanples. The amount is preferably selected to give an
anmoni um ni trogen atom content i nﬁﬁi‘ea ni t rogen-contai ni ng basi ¢ conmpound of
1 X 10-i to 1 x 10y2 equivalent, . referably 1 x 10-5 to 1 x 10-3

equi val ent, espacial [y Brferabl V5 K™ B 10 B8)XF T6-2%Hui val ent, to based
on 1 nol of the constituent unit of the polycarbonate. These

ni t r ogen- contwmogbmdsiwcﬂbm@@mpounﬁs@éthaﬁowwf@m@lg, or in

conbi nati on. The above catal ysts nay be used singly or in conbination.
There is no particular restriction on the tinming, apparatus and i s nethod
for the addition of-the gatal yst® A Hpgeqif L. Ha TN ¢ aciffrester
derivative cofpBm&Hp-b&uSdE for incresing the ) @it H—WeR g EDf  a
polymer in the present <, O—CH, CH, —O CH,

10 :

bis(hydroxyaryl)alkanes such as hydroquinone, 1,12-

naphthalenediol, 2,2-bis(4-hydroxyphenyl)propane, 2,2-bis(4-

hydroxyphenyl)butane, 2,2-bis(4-hydroxyphenyl)octane, bis(4-
hydroxyphenyl)phenylmethane, 2,2-bis(4-hydroxy-3-

15 methylphenyl)propane, and 1,1-bis(4-hydroxy-t-
butylphenyl)propane, bis(thydroxyaryl)cycloalkanes such as 1,1-
bis(4-hydroxyphenylcyclopentane and 1,1-
bis(hydroxyphenyl)cyclohexane, dihydroxyaryl ethers such as
4,4’-dihydroxydiphenyl ether, dihydroxyaryl sulfides such as

20 4,4 -dihydroxydiphenyl sulfide, dihydroxyaryl sulfoxides such as



iﬁvention is expressed by the following fornmula (1) CpOX 00X 0-~,0 ~ _
(1) 20 {wherein X is nethyl or ethyl; and Y is a carbonyl group or a

dival ent functional group expressed by the follow ng fornul 117(2 20@2 11 I I
O (where the formula Z is an al kyl ene group having a carbon nunber 0

30, an aryl ene group having a carbon nunber of 6 25 to 30 or an aralkylene
group having a carbon nunber of 7 to 30}{. The al kyl ene group having a
carbon nunmber of 1 to 30 may have a strai]&ht chai n, branched-chain or
cyclic structure or contain an unsaturat ed : Exarrpl es. of the al kyl ene
group are st rdidgdihyekioxys lphl sprlfoxid %L(glh)é(& wifengssch 3¢ an
ethyl ene groupl’ A hyrdrosRdiphers/aiBfons, ﬁn@éi‘bﬁ@tlgrdiws ls@l@waﬁfg‘gw ene
group, an n- né.grol ene group, an n-nonyl ene grodp, an
n-1 auryl ene 3?%&%% ﬂﬂﬂ’%gheﬁé’éﬁlgﬁgﬁ%‘i group, branched-chain al kyl ene
groups such as an i 2oprld¥ the rompoond whereip, Quisatcarhayl

al kyl ene gr oupgy gy @Teaﬁl%gh‘tf&h{éﬁf'ﬁhmﬂe cﬁcﬁ?béﬁ?hbeé@d%rw@h &

h | h
as a tycl oheR e @u HeSHO e ndic B0, AdpiE il g bor "of 6 to
30 are, for edecqin m@thryaptcbnl/,llé?ndoglecamedacarb«pyyhamldy|]eﬂ18 gr oup,
a group havi rlﬂ:tta*&éoﬁtﬂétﬁbaiﬁ %%‘k%lwrlmb%mﬁbﬁnBﬂ%ﬁrb@k yHcHEWD 418y ng

estriction 3%%@059%&1%% ’%‘Jﬁ%ﬁf%w%ﬂ%ﬁ@l% Ly bt “For

exanpl e, 10n ttracaehexyhic @eads arch ,Stavepamnetnicashoxyhegyacidke ort ho-,
neta- or par abmhe@@ﬂ gﬁhaeﬁcdhd&ﬁb@x lﬂﬁacﬂiﬁbwhea@th@%mﬁmmdgafa

car bon nunber a phenyl ene group, a naphthyl ene group,
an 1~ ant hra %llé&&ﬁ ﬁﬁ%?ﬁ%nw ene group, etc. Exanples of the

salicylic acid est er der¢vaf i \ce:sw{]egbl s( t hgloxysar bonyl phenyl)
carbonat e, bis(2net hyl oxycar bonyl phenyi) | onat e,

bi s(2met hyl oxycar bonyl phersyy ) <rakonhase, /?§2 2ax eetihy| oxycar bonyl phenyl)
t erepht hal ate, bi s(2net hyl oxycar bonyl phenyl ) i sopht hal at e,

bi s(2et hyl oxycar bonyl ph ¥J ) ter h haI at e,

et hyl oxycar bonyl phenyl ) so'"pht<ha & e, %;re %&%b@car’ﬁ&?l%ﬁ%nyl )
a

succinate, bis(2 25 gt Xyc y di pate, 1, 4-butanedi ol
bi s(2et hyl oxycar bonyllS ﬁé;m%l ) 2;3%(%2? 1, 10- decanedi ol

bi s(2et hyl oxycar bonyl phenyl ) carbonate and bi sphenol A

bi s(2nmet hoxycar bonyl phenyl ) carbonate. ‘fﬁ’éal ntrinsic viscosity ( r~)
representing the nol ecukan G weCcght -e#ctx—he—pakyrmcncsqmreased t hr ough

t he use of the sal icylic acid ester conpound by a value of preferably 0.05
or more, noré ém alybaswc earboxglicramdsessugh @ser ably 0. 10 or more

compar ?d 1}[&1ht %ﬁﬂ}den@ﬁﬁagﬁﬂmt‘@tﬁﬁgéﬁm dcid éndfnédpentﬁnglx@lplgﬂmﬁgnat ;9
prl or (6] e C acl ester
's pref er abl ydﬁ%%%h%%m %%la Ot (?&eﬁﬁ@éf&‘e%%}fé‘gu?ﬁn%%g 7 ol
further pref cyahohexanedicadheoxsyle asid an be@pmﬁpu expTeRseddY 6haj

term nal anoudollosvirg fer@ulh, t he aromatic pol ycarbonate prior to the
reaction.




11 ~UL 2002 19 Low contents of chlorine, nitrogen, alkali netals and heavy
metals existing as inpurities in the salicylic acid ester derivative are
preferable. Herein, alkali netals refer to sodium potassium fheijtlsqfs
or derivatives and heavy netals, specifically, iron, nickel or chrom um
The contents of such inpurities are preferably 1,000 ppmor less for
chlorine, 100 ppmor less for nitrogen and 10 ppmor l|less for alkali netal.
Anmong the heavy netals, they axe, 3 ppmo¥tless for iron, 2 ppmor |less for
nickel and 1 ppmor less for to chromum The.salicylic acid ester
derivatives disclosed in the present invention nmay be derived froma
production process of any type of Qi ¢ synthesis reaction. Preferable
process is coupling of a dicarbox acid active species (acid halide,
acid 1~ anhydride tve est conpounrd, etc.) with a_salicylic acid ester
in the presencﬁo@ ﬁb@?&'éo%qund. kd prestht @fdeMion, the

nol ecul ar wei ght of a pol ycarbonate can be increased by coupling the
hydroxyl term nals of a polycarbonate having an increased hydroxyl 2o group
content with each the other, through fhe aforenentioned specific salicylic
acid ester derivative. Wile a sa hC acid ester expressed by the
following formula (fi) coox -off 66X .... 2~ (wherein the group X is the

sanme as the gr i td?ef a (1)) i rmed _tdr e nol ecul ar
wei ght i ncr eas?!gjrgc i on?ﬁin?.t Rs pref e?’a @tor cg?;gi ﬁ:e salicylic acid

ester to be reused as a raw material for the synthesis of the above

term nal sealing agent or polynerization accelerator in order to facilitate
cost 30 reduction of the raw material. Wiile the recovered salicylic acid
ester may be used as it is for the st is of a salicylic acid ester
derivative, it is preferably purifi€d befOre the reutilization. . Any

conventional types of apparatu el Fhs VESHEI., netalli € R be used
for the nol ecul ar wei ght increa h.35 reaction. A9referable apparatus is

one furnished with a horizontal screg Fgvi ngzahi ghesiyinipp efficiency and
with a unit capable of reducing the press‘bre in ¢the apparatus. A nore

D220 seal g 2 RO IEEIPBHLC A0S RUCTS BRARTERIUIGIC AEid of o ably
equi pped wi t hisaplithialic ackd ambna pitthdeedditarbérghdiagidsect i on and a
venting section. Thg .”%?ﬁfncéf sté‘ﬁ Qi&IBPBﬁ?ﬁfcégﬂﬁiﬁzg]B%tﬁ or nore.
The kpead| ng se&t 1oNn, I S a on Ee upstream sSi . e ventli ng sect | pn
relative Po tR¥ %}gy}]grg PetBfich Car PPRE! BEPYPaRES iRl afie kneadi ng section
ias plr ef er abl ﬁy%ggﬁcgr?:@xig?ta(&%@gﬂge %Mtggehztﬁﬁgrwéggm e; rpgsi ng
POl YIMEr  S€dyqielc 11 a 1@4acidea :
EEEPRE S Aot Rttt Ry
nitride. The acideandihigdroxgnpphthosaiasidi ng with the pol ymer) of the
appar at usgs nmay be BashREnel A flirephtHdlie dcedand i8éphthalic acid are
most preferable among the above examples.
Conventional transesterification catalysts usually used
in the melt method for the production of polycarbonate may be
used for the transesterification reaction. Preferable catalysts
15 are alkali or alkaline earth metal compounds and/or nitrogen-
containing basic compounds. The alkali or alkaline earth metal
compounds used are a hydroxide, an alcoholate or a phenolate of
alkali or alkaline earth metal, an alkali or an alkaline earth
meta] salt of an organic or inorganic acid, and an alkali or an
20 alkaline earth metal salt of an oxo-acid or ate complex of the
group 14 element of the periodic table.
Examples of the alkali or alkaline earth metal
compounds are sodium hydroxide, potassium hydroxide, lithium
hydroxide, sodium bicarbonate, potassium bicarbonate, lithium




A catal yst deactivation agent nmay be applied to a is polyner having an
increased nol ecul ar weight in the present invention. Any agents known as a
deactivation agent nmay be used, however, preferable agents ar @igd‘gry C
acid derivatives such as a salt, an ester, an anhydride or a 862 an
organic sulfonic acid. An especially preferable agent is a sulfonic acid 2o
salt, particularly an organi c phosphonium salt or an organi c ammoni um salt
of sul fonic.acid. The catal yst deactivatil®n agents may be applied to a _
polymer in a nolten state after the reaction or to a pelletized polyner to
be renelted. IeaThenateysodofint barbanatespotiaastumacavhongées Hthwem i s 0.5
to 50 nol, %ﬁcﬁ?&ﬁé %o”chhen%béfalte ptassl Bieabt 4t It RRuA ARt eéﬁed on

1 nol of the rom an

remanilo ed y on_cat.al yst~ sel.ect
al kali metal s(?cﬂ%b‘&ﬁrﬁll EAC AROLARIN £Ia§ ﬁét’éﬁmk . ijr‘}él Brount 3o
corresponds usifaitiey pota(ssmm mﬁﬂﬁe,phhhllmnemtmme;/sodmm sudfibeppm based on

the addt o o SIGREsHIigen B AR SWlfite) SS0IMAL byAna) BRLASSRIAY '
may be subj ect 51“33 gé@b‘i‘ép W%ﬁée ﬂté‘rﬂ @%Pe‘ie eé) 381 pressure to
renove rmnonminoayianarteghrkhnum mhncb@rmat/eresodmmr stéarateg qobamsiam of t he

Govol art 11 o so¥ats) Lithiah Shoafatey doditufl hoRSleyaraplde, Melivlg & - -
particul ar r dMEARYGLOK prﬁ)g ngoﬁ%g?apbﬁélyl %'?Ld %E‘ Boo2 21

evacuat i d0 cdwmttidep spdeum befazIoatBe pesassiui beazoate, lithinm hessmate,

i nventi on, thﬂs@@hﬁﬁﬂ%@l@g@ﬂbh@@ diteh HQE@baémlﬁbﬁydrﬁ @ﬁ%ﬁo%a@@

i ncor por at ed§m| tPHcon &l onal lrh }% 54 s, ult a(\il ol et absorbcf S,

nold s rel ea ’éF léfﬁcl e“ﬁ%lt

anti f oggi ng ayedilst |a11(ib|sp§,61um aadt, pomlumusalérs

i norgani ¢ fildehighiehts 010 The present invention is described in
nore detail by the e Nt rqst i ct e _scope of

t he i nventiion. The ﬁytqr%l% &%%ﬂlgésotv%%%lgﬁht etﬁﬁe‘?elﬁ fghﬁé)ﬁ{to lon 1s
wer e rreasurecaq;d efiche grovm hd elennent of the periodisitablesaespdkall r~ ): the

intrinsic vigspesal mM@étér@lile@netHlf@ﬁéHhéﬁé aatd alkadi aiet2IC USI ng a

Ubbel | ohde V'ﬁe%g e (||) Quantitative determ nation of the amount of the
total termn gr u,% e poly r..(the, total termi_nal nunber.of the 20
n

pol yner): the amou 1t16€5§5ﬂ laliﬁ'fﬁtr@als 8rHupB aEdigeraential akalh nvR
(EX-270 menufraetat sdltbmf #rhosilicic)acid er strecondensaepafed elkpndplsol vi ng

0.02 g of a %ﬁBPl'[o%P'd{fuﬂl‘b ogflilaty, edlgpmaﬁ?%) gﬁgc%%? §4flimThe

anount of thet yner was

expressed 25 QR ﬁéhﬁ%t%t?‘ Ff%@ra%’@ mt@h@ﬁ ymer (rml/ton) The
hydroxyl term nal cOheemblzadi lmet:ﬁhstal‘i’i)la‘baascmgcalraaelﬂmi'(}mnglmtrab rati o of

each of the taﬂk'%li‘ﬁie@él@f‘t%@&é&ét&%rﬁ% élﬁ@%ohﬁteﬁse&%[ gpal s of the
pOLYIEr :ymptl L dium Honos talnor{]at azonO3-xH20, x = 0 to 5)
and tetrasodium stannate (NasSnQOa).

The alkali metal germanate is e.g. an acidic or neutral
alkali metal salt of monogermanic acid (IV) or its condensate, for
example, monolithium orthogermanate (LiH3GeOs), disodium

30 orthogermanate, tetrasodium orthogermanate, disodium
digermanate (NazGe20s), disodium tetragermanate (NasGesOg),
and disodium pentagermanate (NasGesO11).

The alkali metal salt of an ate complex of a group 14
element of the periodic table is e.g. those described in the

35  specification of Japanese Unexamined Patent Publication 7-
268091 made by the inventors of the present invention.
Concretely, the examples of germanium (Ge) compounds are
NaGe(OMe)s, NaGe(OEt)3, NaGe(OPr)s, NaGe(OBu)s,
NaGe(OPh)s, LiGe(OMe)s, LiGe(OBu)s and LiGe(OPh)s.



O (the amobunt of the hydroxyl termnal group (nol))/(the anbunt of the
total termnal groups (nol))} x 100 The ratio of a used agent such as an
active- hydrogen conpound and a salicylic acid ester~to the telr?i :@I aroups
of the polynmer was cal culated by the following formula. 35 M1l /% I 8034
agent = {(nolar nunber of an agent)l(the amount of the total term nal
groups (nol))} x 100 Exanple 1-2 One hundred (100) grans of pellets of an
aromatic 1 7 JUL 2002 22 pol ycarbonate Hrepared from bi sphenol A and
phosgene by the i nterfacial polynerization nmethod and having an intri nsi C

viscosity ( r~) of Bx:fifihles afotlnd ttm(SnJ)aiompnuerdsnaréNaSMOMeam

hydr oxyl terwg% g 2 g ed in a beaker
(with a stirr %t\@gl éﬁ@&‘( %@D% 3 and nelted
under sti rr| 5n 2% elé}sé ?2:1%5)5,100 Torr
(13 KPa). To NaSnEHt) wWaSaloéth)snaack NﬁthIz@@éﬂeMrrpound and a

catal yst gf the typehdnfo3mniittishey ﬁ%@@éﬁewﬁ&anbﬁa g the
m xture was kn%ggabinder stlrrlnlglzj %3({]§S|n eraueof
290C under a B¥ yan anamay "‘% 0 ord Ut ey aten 8t ed
fromthe reacalkcahmetshe!ammmﬂemheobaﬁalystwﬁ Dgnbhbﬁtheobfcﬁma\tﬁﬂ from

|5 xod wi { Ry sPRUbn G P8R HE APhe Iy 130104 S

tenperat ure dio 290C0chequivalemtsbasedain theTSﬂme(bamS(Pa) for 1 min and
e 108,15 Tor RISl B i O
reaction syst Wiﬁ?%%@rﬁ? &Y HI@E%P%W%@% q;vg%xq -3k g][ of
the system arizhes glnpupt M elementsreﬁsth:eepemodm table and oxedes pfissad
properties Ofelblﬁﬁeﬁ?é %‘a@?ﬁeﬁi’éé’dmés %fé?:e%'@% 'tage- fhéf whithZh&ameseat i ve

Exanple 1 A xtgg EE simlar to Exanple carried out except that a
salicylic am%‘ corrpound was not used. The physi cal propertles of the
obt ai ned laromat i ¢ plixerapbanptoxcancidhofthergnowp d Belgoebtofitie 3-4 7
rEfa;fpi)e?, }1 9‘“’6‘?%%1‘3’???& ‘%ﬁ;b%%ﬁ@ sﬂ’lftrlctzft‘idu %Eaﬁhlé‘@c@d Qﬁ?d rﬁﬁéﬁﬁggelﬁil ?L‘ri‘ m( g N
concentrati on=40% r%@’?ﬂSﬁﬂf S%PPAfgﬁgem%fﬂﬁ% fgﬁﬁr bonat e by

t he nel tpolyrmﬂ'l,@dtw(ta ﬂ:@tar@ds omdioxtdase thpdlio e%o&%@ﬁmluemcat al yst
and a salicyldexaded, est.crartdrhewndondeiR@itbgpes and amounts shown in Table

2 in steag of thoserafy EAPIIGtis e BYStalbIYi8PFh SRt ' APhBENe
more than 50 mol (atom) of the group 14 metal element of the
periodic table existing in the cocatalyst, based on 1 mol (atom) of
the alkali metal element in the transesterification catalyst.
When the cocatalyst is used in an amount to give the group 14

25 metal content exceeding 50 mol (atom), the transesterification
reaction rate becomes undesirably low.

The cocatalyst is more preferably used in an amount to
give between 0.1 to 30 mol (atom) of a group 14 metal element of
the periodic table, based on 1 mol (atom) of the alkali metal

30 element of the transesterification catalyst.

Examples of the nitrogen-containing basic compounds
are ammonium hydroxides having alkyl, aryl or aralkyl group,
etc., such as tetramethylammonium hydroxide (MesNOH),
tetraethylammonium hydroxide (EtsNOH),

35 tetrabutylammonium hydroxide (BusNOH),
benzyltrimethylammonium hydroxide ( ¢ -CHz(Me)sNOH), and
hexadecyltrimethylammonium hydroxide, tertiary amines such
as triethylamine, tributylamine, dimethylbenzylamine, and
hexadecyldimethylamine, or basic salts such as




11 Ju 2p02 23 pol ycarbonate are shown in Table 2. Conparative Exanple 2
Exanpl e 4 was repeated except that a salicylic acid ester conpound was not

‘used. The physical properties of the obtained aromatic pol yczr.})oEﬂt (é]ﬂﬁie
shown in the following Tables 1 to 3. 1 7 JUG 2002 24 Tabl

1Exam | e 2Acti ve- hydrogen conpoundBi sphenol ANeopentyl gl ycol anobunt

(nol . %9 6460amount wt. % of ner)3.61. 6Catal yst: ki ndTMAHBPA2Na

" TMA. Acl Na~GeGsanount ( ~ nol | pol yner) 100%4* 1001 5**Sal i cylic acid esterc o
o CH COOCl1, CUCCH, ~ d-o-derivative~ o - ¢ - o po Q- o(~-c-0ilO

)COOCH“ a(r)mggtz fetehnte eplcanmuohiqnt b%@hWMé3W4NBﬂﬁ) tns'T K/A \QI scosity ( r~
arter n

Tet r amet hyl agﬁéggﬁgtﬁ’%%ﬁo@@%%m@‘&@%@ﬁ ﬁ] salt _.TMAAC;
Tet r anet hyl arbRbXROMEY @mp@mumrteéswh@m omctﬁs( @%15 th ardle of

bi sphenol A) ﬂetrhmeshylammqmuﬁi egtraﬁhel@yl b@i‘a@@QMészBI@hﬁl 0 (equiv./1

TAct i ve- hidr ogen coNy %‘%%ﬁ%‘i‘%#’l?aﬁﬂm&lﬁ@ HLebipbles. Srip! ©
(ol . % 3547 andBunts Q&4 0E Ve AN FIBPINET WbEPZeNaanount
(, ~ ol | pol y reorh AP Phki sitrbgedcesnEsirdhgbasicttomgahd @t coocH,
10-7 to 1 X 102 equivalent, more preferably 1 X105 to 1 X 10-3
equivalent, especially preferably 5X 10-5 to 5 X 104 equivalent,
10 based on 1 mol of the constituent unit of the polycarbonate.
These nitrogen-containing basic compound catalysts may be
used singly or in combination.
The above catalysts may be used singly or in combination.
There is no particular restriction on the timing, apparatus and
15 method for the addition of the catalyst.

A specific salicylic acid ester derivative compound to be used for
increasing the molecular weight of a polymer in the present

invention is expressed by the following formula (1)
CO00X COOX

0—Y—0 . = (1)

20 {wherein X is methyl or ethyl; and Y is a carbonyl group or a
divalent functional group expressed by the following formula (2),

—C—Z—C— - (2)
o
O 0

(where the formula Z is an alkylene group having a carbon
number of 1 to 30, an arylene group having a carbon number of 6
25 to 30 or an aralkylene group having a carbon number of 7 to 30)}.
The alkylene group having a carbon number of 1 to 30
may have a straight-chain, branched-chain or cyclic structure or
contain an unsaturated group. Examples of the alkylene group
are straight-chain alkylene groups such as a methylene group,
30 an ethylene group, an n-propylene group, an n-butylene group,
an n-pentylene group, an n-hexylene group, an n-octylene group,
an n-nonylene group, an n-laurylene group, and an n-stearylene
group, branched-chain alkylene groups such as an isopropylene



~ "derivative~ 0 - ¢c - 0 --~0~ ~-0-C~C-0- oll ~ O Oanount

(ol . % 2G33anmount (W . % pol yner) 2. 23. 7Intrinsic viscosity ( r~)

after0. 4220. 43Gpol yneri zati on degreei ncreasin treatnent * Corr o] @ } 20
(equiv.ll nole of bisphenol A) in ternms of equivalent. ** Oorrizoz 'Z @2
100/ 20 (equiv.ll mole of bisphenol A) in terns of equivalent. 15 9 ~ JUL
2002 25 Tabl e 3 ConparativeConparati veExam | e 1Exam | e 2Acti ve-hydrogen
conpoundBi sphenol ATer epht hal i ¢ aci damount8 (rmol . %9 6447amount wt. %4 Ol

mer 3. 62. 0Cat al yst: ki ndTMAHBPA2NaTMAHBPA2Naanount (, u

nol / pol yner ) 1gtaup; agvsedusatedyalkylasedeenps such as a butenylene group,

derivativeNonghhemHendbronp! @ Héﬁéﬁ?léﬂe Groud a2 dsdeddieylene

L LR B 1G5 Bl LSO AL
(equiv./1 nole of bil¥phanyleng groups-haviig agcarxkormumberof 6 to136 are,
JUL~~2002 26 for example, a dimethylphenylene group, a propylnaphthylene
group, a group having the structure of the formula -CHz-Ph-
CHz- or a group having the structure of the formula -Ph-
C(CHz)2-Ph-.

There is no particular restriction on the substitution

10 position of the arylene group. For example, in the case of
phenylene group, two substituents may take ortho-, meta- or
para-positions to each other.

The aralkylene groups having a carbon number of 7 to 30
are, e.g. a phenylene group, a naphthylene group, an

15 anthranylene group, a biphenylene group, etc.

Examples of the salicylic acid ester derivatives are bis(2-
methyloxycarbonylphenyl) carbonate, bis(2-
methyloxycarbonylphenyl) malonate, bis(2-
methyloxycarbonylphenyl) malonate, bis(2-

20 methyloxycarbonylphenyl) terephthalate, bis(2-
methyloxycarbonylphenyl) isophthalate, bis(2-
ethyloxycarbonylphenyl) terephthalate, bis(2-
ethyloxycarbonylphenyl) isophthalate, bis(2-
methyloxycarbonylphenyl) succinate, bis(2-

25 ethyloxycarbonylphenyl) adipate, 1,4-butanediol bis(2-

. ethyloxycarbonylphenyl) carbonate, 1,10-decanediol bis(2-
ethyloxycarbonylphenyl) carbonate and bisphenol A bis(2-
methoxycarbonylphenyl) carbonate.

The intrinsic viscosity ( ) representing the molecular

30 weight of the polymer is increased through the use of the
salicylic acid ester compound by a value of preferably 0.05 or
more, more preferably 0.07 or more, further preferably 0.10 or
more compared with the intrinsic viscosity ( n) of the aromatic
polycarbonate prior to the reaction.

35 " The addition amount of the salicylic acid ester is
preferably not more than 1.0 mol, more preferably not more
than 0.7 mol, further preferably in the range of 0.5 to 0.01 mol,
based on the total terminal amount of 1 mole of the aromatic
polycarbonate prior to the reaction.



CLAIM 1. A pxocess for the production of an aromatic pol ycarbonate
_characterized in that an aromatic pol ycarbonate and an active hydrogen
conpound are subjected to the transesterihcation reaction in th sence
of a ~ransesteri.hcation catalyst under a reduced pxessure condft7| dul 2002
fol l owed by reaction with a salicylic acid ester derivative expressed by

the following fornula (1) coax coax a Q ~1) 1o {wherein ~X is nethyl
or ethyl; and Y is carbonyl group or a di¥al ent functi onal group expressed
bythefollovvlngforrrula(Z) N~~~ 11 OO(whereln~|s an al kyl ene

group having a car bbowconsenss qulﬂosme,amta'ogle@n@ yadumetadsand car bon
?gm;g;}of 6 tlQeéﬁ@y(ihe@le g}’k%t@fl gl Xy iﬂlﬁlﬁ?ﬂ%%ﬁﬁlﬂ%hb%l@cﬁﬁb%d% of 7
ot nsi o vi EHvAIve AE )ﬁraf” 8Fable, O%L%ﬁ%npa%ﬁi%wéﬁgrg?‘%@@ﬁé?v@am.on
i s hi gher thamuas@lum,rt}m@rcsa{ itsqsdeyivatiyesfandaeawmmetalsol ycar bonat e
prior to ghe g ﬁbgm}bﬁrgnogugkepgf%hwmiufﬁaasured i n methyl ene chloride
t 20C 20 ~ CCO ey n_anount
of the active-h drﬁgﬁ GRS é@%ﬂ%ﬁiﬁ%ﬁ%ﬁ%&%ﬂ%@ﬁx £404 gpai

term nal anmowitless lorane; 190appmatorcless pransagen aniol0 tppmh@r
reaction (in jaBsddridlkalpheetdler Mnsdonaihehedvyamidalsathepaire, '5

when there’ | SOIGY IR 2 %@éﬁ%&%@"ﬁa@?ﬂéa@%%%h?ﬁ'&?s”s o 1oL

descri bedOi n chimayaiuBhe of the Clains 1 to 3 wherein the addition nol ar
nunber of the aboveThel sghtyHcanid asteerdgeviatidéy disclo8edlinltRenl e based

orior to the é@g@ﬁ%@%&%@?ﬁs QERR Ll %rrﬁﬁzi#ﬁfo@%ﬁ)%%s?"’&“ )
pol ycar bonat &n¥ typecel ergamiq synthesin seagkiovou ahdetregessasni nal
amount as 1 ml\nﬁgmﬁmhearboﬁyﬁcrnmd @étlaempemes t(gnﬁi talide,7adidL 2002

"6 RO aodoe GRS A0 b i ]
based on the ets(??éilmt HrPHESeREs basié compound.
In the present invention, the molecular weight of a
polycarbonate can be increased by coupling the hydroxyl
terminals of a polycarbonate having an increased hydroxyl
20 group content with each the other, through the aforementioned

specific salicylic acid ester derivative.

While a salicylic acid ester expressed by the following formula

(6)

COOX
OCH (6)

ooooo

25 (wherein the group X is the same as the group in the formula (1))
1s formed through the molecular weight increasing reaction, it is
preferdble to recover the salicylic acid ester to be reused as a
raw material for the synthesis of the above terminal sealing
agent or polymerization accelerator in order to facilitate cost

30 reduction of the raw material. While the recovered salicylic
acid ester may be used as it is for the synthesis of a salicylic acid
ester derivative, it is preferably purified before the reutilization.

. Any conventional types of apparatuses as well as vessel
materials can be used for the molecular weight increasing

35 reaction. A preferable apparatus is one furnished with a
horizontal screw having a high stirring efficiency and with a
unit capable of reducing the pressure in the apparatus. A more
preferable apparatus is a twin-screw extruder having a polymer
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the total term nal anount as 1 nole when . there is 0.5 nole of a
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sulfonic acid. An especially preferable agent is a sulfonic acid
20 salt, particularly an organic phosphonium salt or an organic
ammonium salt of sulfonic acid.

The catalyst deactivation agents may be applied to a
polymer in a molten state after the reaction or to a pelletized
polymer to be remelted.

25 The amount of the catalyst deactivation agents used is
0.5 to 50 mol, preferably 0.5 to 10 mol, more preferably 0.8 to 5
mol based on 1 mol of the aforementioned main
polycondensation catalyst selected from an alkali metal
compound and an alkaline earth metal compound. The amount

30 corresponds usually to 0.01 to 500 ppm, preferably 0.01 to 300
ppm based on the polycarbonate.

There is no particular restriction on the reactor for the
addition of the catalyst deactivation agent to the polymer.

The polymer may be subjected to devolatilizing

35 treatment under a reduced pressure to remove monomers and
oligomers in the polymer after the deactivation of the catalyst.
The devolatilization is carried out preferably by using a
devolatilization assisting agent such as water or an inert gas.
There is no particular restriction on the apparatus, temperature,
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EXAMPLES
10
The present invention is described in more detail by the
following Examples, which do not restrict the scope of the
invention.
The physical properties cited in the present invention
15 were measured by the following methods.
(@) Intrinsic viscosity ( n): the intrinsic viscosity was measured
in methylene chloride at 20°C using a Ubbellohde viscometer.
(i) Quantitative determination of the amount of the total
terminal groups of the polymer (the total terminal number of the
20 polymer): the amount of the total terminal groups was
determined by 'H-NMR (EX-270 manufactured by JEOL, Ltd.)
on a specimen prepared by dissolving 0.02 g of a sample in 0.4 ml
of deuterium-substituted chloroform. The amount of the total
terminal groups (molar number) of the polymer was expressed
25 by the molar number per 1 ton of the polymer (mol/ton). The
hydroxyl terminal concentration (mol %) was calculated through
the ratio of each of the terminal structures to the amount of the
total terminals of the polymer.
Hydroxyl terminal concentration (mol %) =
30 {(the amount of the hydroxyl terminal group (mol))/(the
amount of the total terminal groups (mol))} X100
The ratio of a used agent such as an active-hydrogen
compound and a salicylic acid ester to the terminal groups of the
polymer was calculated by the following formula.
35 Mol % of used agent = {(molar number of an agent)/(the
amount of the total terminal groups (mol))} X 100

Example 1-2
One hundred (100) grams of pellets of an aromatic
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t1 Ollgzs foc(y ()a%/ %g% @%é%m?g having a capacity of 500 ml
! x 109& () - dﬂ?fg me ‘(ljfrl% 2tDIESH - - 31 " 109

: 3EFFFG. Hidhhipe@agnre f12007 C under a pressure of 100 Torr (13 KPa
161 115% )15 HetPAEF o AAREACLE dob o MY ARSFer oy SolATE ) - S

:vgnszu pL" 100aalyst of thevirpgs ang amounte shawn respretevely indiable) 1s100&
'I 07 0%1?&M(\/;>W‘ﬂh@<ﬁjﬂtulrbahasﬂeﬂéadbd uhde dtirring for) 2? min at a QR
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mixed with the mixture and e mixture was Kneaded at a resin
temperature of 290°C under a pressure of 10 Torr (1.3 KPa) for 1
min and then under 0.3 Torr (0.04 KPa) for 30 min. The
distillate generated from the reaction system was condensed in
a cooling tube and removed from the reaction system. The
20 obtained aromatic polycarbonate was taken out of the system
and subjected to the measurement of (7).
The physical properties of the obtained polymer are
shown in Table 1.

25 Comparative Example 1
An experiment similar to Example 1 was carried out
except that a salicylic acid ester compound was not used.
The physical properties of the obtained aromatic
polycarbonate are shown in Table 3.
30 .
Example 3-4
Example 1 was repeated except for the use of an aromatic
polycarbonate ((n)=0.349, the total terminal number=255
mol/ton and the hydroxyl terminal concentration=40%) prepared
35 from bisphenol A and diphenyl carbonate by the melt-
polymerization method and an active-hydrogen compound, a
catalyst and a salicylic acid ester compound of the types and
amounts shown in Table 2 in stead of those of Example 1.
The physical properties of the obtained aromatic
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polycarbonate are shown in Table 2.

Comparative Example 2
Example 4 was repeated except that a salicylic acid ester
5 compound was not used.
The physical properties of the obtained aromatic
polycarbonate are shown in the following Tables 1 to 3.
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increasing treatment
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il o 0
O COOCH,
amount (mol.%) 36 37
amount (wt.%/polymer) 3.0 4.0
Intrinsic viscosity (n ) after | 0.552 0.488

TMAH; Tetramethylammonium hydroxide,
BPa2Na; Bisphenol A disodium salt
TMAACc; Tetramethylammonium acetate

*

Corresponds to 100/8 (equiv./1 mole of bisphenol A) in terms of

. equivalent.
**  Corresponds to 100/10 (equiv./1 mole of bisphenol A) in terms of
equivalent.
Table 2
Example 3 Example 4
Active-hydrogen compound | Bisphenol A Terephthalic acid
amount (mol.%) 35 47
amount (wt.%/polymer) 2.0 2.0
Catalyst: kind BPA2Na TMAH/BPA2Na
amount (z mol/polymer) | 10% 100/10**
Sa]lCYhC aC]_d ester COOCH; COOCH, COOCH, COOCH,
derivative 0—C—0 @-o ¢ ¢ 0«2@
l
0
amount (mol.%) 926 33
amount (wt.%/polymer) 29 3.7
Intrinsic viscosity ( n) after | 0.422 0.436
polymerization degree
incredsing treatment

15

*

equivalent.
*k

equivalent.

Corresponds to 20 (equiv./1 mole of bisphenol A) in terms of

Corresponds to 100/20 (equiv./1 mole of bisphenol A) in terms of
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*  Corresponds to 100/8 (equiv./1 mole of bisphenol A) in terms of
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5 ** Corresponds to 100/20 (equiv./1 mole of bisphenol A) in terms of
equivalent,




10f A A() * +8; CDUV<p! ! I | 1c" 10%& () - 10%& ()- S1Q% ()-f#10%& ()- 10 10
10! 13" 109%& ()- DNXYr~kL. <' A _b" 1c" 10%&’ () - 1c" 10%&' () - 1c” 109& (), AL
" b"1c"10%& ()-1c" 109%&' ()- oP1<lc" 109%& ()- 1c" 109%& ()- 1c" 109%& (): A? 0L 002
'1c" 109 () - 1c" 10%& ()- 1c" 10%&' () - IR3<1C 109 () - 1c" 109 () -
'1¢" 109%& () - 1c" 10%& ()- 1c" 10%& () -
'~ 89HIpQR<1c" 109%& () - 1c" 109%& () - 1c" 10%& ()-1c"10%& () - 1c" 10%&! ()-'A
"1¢"109&' () - JOP[ i kwxkL. <" A 26
'(1c" 1098 () - (1c" 109%& () - 1c" 109%& () - 1c" 10%& () -
e 10% 6<' 1c" 10% ()-1¢" 10%& () - 1c” 10%& ()" A
10" 109 M8 () - 1c" 109& () - gM <1c" 109%& () - )1c 10%& () -
‘1c" 109 () - 1c" 10%& () - 1c" 109%& ()-' A _b"KMB<lc" 10%& (

ig igf;g E } Ai[%(%e{sgs %ﬁ‘ t}g%/ ﬁr@du(gheﬁ &aﬁ%ﬂ%ﬁﬁaﬁ@iﬁ&caﬁbon&te

'1c" 109%& (ahacaéﬂéﬁzéﬂ i1b6hat dlie ArdratioPelydarlnsatedad hn 2360 () -
b10% $) & () -
910%& () bic ‘hydeogpnemmpmumd are spbjecked to-the tragsestenlicatiez: ()

1%‘3?0%&“%&&9@5&&@%?&%%@9 Q?M%ééé@%ﬁﬁsa?mﬁgﬁﬁﬁfﬁé Még”%& ¢
Wr Lovse () -Hehucaly 1o WA IB YR oAb/ i liol 10%
$& () - %S 109%6& ()- 9 578CSeE+<%J' 10%&& NG 1 & () - A" 10%5& ( %) 10%

$& () AL 100a8aid pstar devieati tivesxpness fptlowingdomaeda (1)- %' 1096&

SR

(). S 10588 ()- W 1096 (¢ JH 0%t |k|pq|I)%J' 1008& () - 9 1098& () -
10084 ()-" S AT 10968 () - o4f TS () Xooma ()2 hL, % 1098& () - %40 1094
()-" S 1096& () - % 10% %Xﬁ_)@ S0 I 10%8& (13" S" AT 10%6& () -
%L 10988 () - WS 1098& () - & 99@ 1098&’ () - 5ys61098& () -

- ionyaga (P "%’r&&% jrummgthgt o5 éq@’ﬂ’%”‘?i% ﬁ;&%i%ouwm#y& 0-

$10$10$10$e valémm igmal ggbtg, expnesst@& formula (

c"10%y#y&' () - ; C' 10%/#y&0(56‘2/&5& eE+:; ¢’ 10°/gl#y& (): Oo/(y#y& ()-
c"10%#y&' () - c 10%/#y& (r= I'G%/#y& ()-;c 10%/# <PTXYhshL 5
c" 10%y#y & ()-;c" 109%#y& () - b ¢ How#y& (- ¢ 100 #y & ()

C" 10%y#y& ()-' $b"s~eGH: ; c" 1y Hy & ()) ; 10%/#y& ()-: ¢ 10%/#y& () -
c"10%#y &

o 100//;’ #§ o Eg(wlitgzeﬁl Wgﬁ%ﬁ'lbﬁfe g Q Wg }é‘g?é}boﬁ %}& )1 to

o 100y sye: ()30,cARGHpIgRe gto hamga nymbeg, of or an :

c" 10%y #y8. ()&ﬁalkw@né@roup a)canbdmmm&je(x) ef Fta BOJ}O%/#y& ()-

o

"10%#y& () - " 100y #y&rbcest addbr HagPE E1&ik 1 characterized in that
the intrinsic viscosity ( ) of the aromatic polycarbonate after
the reaction is higher than the intrinsic viscosity () of the aromatic polycarbonate prior to the
reaction by 0.05 or more. when measured in methylene chloride at 20°C i
20 3. A process according to Claims 1 or 2,
wherein the addition amount of the active-hydrogen compound
1s 0.01 to 1.0 mole based on the total terminal amount of 1 mole
of the aromatic polycarbonate prior to the reaction (in which the
_ total terminal amount of a polycarbonate is calculated, for
25 example, by counting the total terminal amount as 1 mole when
there is 0.5 mole of a polycarbonate having no branching.)

4. A process described in either one of the Claims 1 to 3
wherein the addition molar number of the above salicylic acid
ester derivative is 0.01-1.0 mole based on the total terminal

30 amount of 1 mole of the aromatic polycarbonate prior to the
reaction (in which the total terminal amount of a polycarbonate
is calculated, for example, by counting the total terminal
amount as 1 mole when there is 0.5 mole of a polycarbonate
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5 of 1 mole of the aromatic polycarbonate prior to the reaction; and wherein the addition
molar number of the above salicylic acid ester derivative is 0.01-1.0 mole based on the
total terminal amount of 1 mole of the aromatic polycarbonate prior to the reaction (in
which the total terminal amount of a polycarbonate is calculated, for example, by
counting the total terminal amount as 1 mole when there is 0.5 mole of a polycarbonate

10  having no branching),



