DESCRI PTI ON PROCESS FOR PRODUCI NG AN AROVATI C POLYCARBONATE 5

Field of the Invention - This invention relates to an economcally
advant ageous process for produci ng pol ycarbonate having a hi gh nol ecul ar
wei ght and excellent color. More 10 specifically, it relates to a process
for producing pol ycarbonate through an ester interchange reaction
between an aromatic di hydroxy conpound and an aromatic carbonic acid

di ester produced by a specific procgg§errprPoNOr Art 15 Pol ycar bonat e
is widely used for such applications as optical disks, mechanical parts
ang the like due to Its excellent transparency, chanlcal properties
an thermal p L€ O | | process
for producing 20 ﬁgﬁgﬁgﬁo??gaFBSHgF%Fézﬁﬁi%ﬁéﬁ?ﬁé?a?e%gFéggégeggatPon
process i which an aromatic di hydroxy conpound is reacted with
phosgene and_one |n mhlch an ester I nt erchange reaction between an
aromati ¢ di HkRS , fyete=dhd an aromatic carbonic acid diester
typified 25 by drrpf?%v&%mafaa&scaﬂdlﬁi SlnditidalDf ten state are
wi del y used. To produce pol ycarbonate through an ester

i nt er change a@mtmgedues VBEOCESS of onpreduting rpedycarbonae uriving an

aromati c carpp ic leste ester n an atalyst typified
by a basic J%Hgﬁdﬁ ?%u ggdweighf' %@r?fﬁ?ﬁi&ﬁ% é$i gfcﬁgﬁge in a nolten
state whide specihedtallyptie i@l@%@tw%ogﬁrdééséofBﬁObﬂSdﬂlﬁn@nd t he

reaction product is directly pelletized after the ngleglon of the
reaction to Ep%ﬁg@@ gpﬁpgdg%;ough an ester interchange r ction

between an aromatic dihydroxy compound and an aromatic
carbonic acid diester produced by a specific process.
Prior Art

15 Pol?carbonate is widely used for such applications
as optical disks, mechanical parts and the like due to
its excellent transparency, mechanical properties and
thermal properties.

As a conventional industrial process for producing

20 such polycarbonate, an interfacial pblycondensation
process in which an aromatic dihydroxy compound is
reacted with phosgene and one in which an ester _
'inferchange reaction between an aromatic dihydroxy
compound and an aromatic carbonic acid diester typified

25 by diphenyl carbonate is carried out in a molten state
are widely used.

To produce polyqarbonate through an ester
interchange reaction between an aromatic dihydroxy
compound and an aromatic carbonic acid diester, an ester

30 interchange catalyst typified by a basic compound is used
to perform ester intérchange in a molten state while
heating at a temperatu;e of 160 to 300°C, and the
reaction product is directly pelletized after the

completion of the reaction to produce a product.



2 Therefore, this process is sinpler and nore econom cal t han t he

I nterfacial polycondensation process. An aromatic carbonic acid
diester is generally produced t hrough a dehydrochl orination reaction
bet ween 5 an aronmati c nonohydroxy conpound,and phosgene, that is,
so-cal | ed phosgene process. This process, however, I nvol ves safety and
envi ronnent al [Fhelreénrebethiisepvbcebs is simplex giithuparee edamomical si nce

t he obt ai ned ar ti carbonic acid diester, contains an organic acid
LypiTied 10 by PRENJESCAPEEATBFRAL LILTIONERTT HOR HEGSRS R at e, an

ester interchange r@aachréiat$ci SREES ekl @radsiE iiG gene@lygar bonate is
to be produced through the ester I nt erchange reaction. Therefore,

purification f&oducedeibypaght Acdehydreehlerinatinn saariiion petweeaat i on
by 15 washi g it t | 0, P; - t sLerm
"JP-B" as usedghé%g?%ﬁﬁégn§53§ﬁyg§§%#H%%ﬂgg%g%éggi%ﬁl 5%§%tqgﬁb ﬁgétion"),
nmust be carri edosralled phosgéneappnoeéss. c Zhisniproaeisd ,dhewkeerobt ai ned

t hr ough an ,ester_interchange_reaction between al kyl carbonate_ 20
typified by di FEVRIeEaFBERAFCARGoRFLETRRER TS, PESIOHON HSE BoRpotie
W thout using RfeS@EN@hbBgEABSESFifther, EITice heaBbAadNBH Gremabesi ¢ acid
diester due to its | ow reaction yield, which induces an increase in the

costs of t h€aghoaiigeacifiofdesteporgetabonAn organit Aald itynified: 25
practical . jfgowgel heﬁﬂC?PEértgﬁgﬁggé 89”&%{5@%&(9& gﬁ{'ﬁeg%urﬁdiaac%' dags a

reaction internedirate“un above aronali car ¢ aci‘d di ester
obt ai ned by usiesfegphdagemehahpge reachten isrimpededigilvert farh@ronattdic t o

renove the organic aci.d i,s |l ow and sinpl urification such as
distillation 3(?_°r3rgfa58°85FPi & %Bt be Pr°‘|1‘gge§A§“é°‘b‘?lbc ¥ Tobt ai ni ng an
aromati c carboiinted®h@nge réhesish.alTedeRyre)s putiifieatival Rerphosgene,
JP-A 8- 333307 (the term"JP-A" as used herein neans an "unexam ned

publ i shed Japaﬁ@@@”ﬁ&@eﬁheaﬁﬁgﬁééﬁiéﬁiﬁr for example, purification by
15 washing with hot water as disclosed by JP-B 38-1373 (the

term "JP-B" as used herein means an "examined Japanese
patent publication“); must be carried out.
An aromatic carbonic acid diester obtained through
an ester interchange reaction between an alkyl carbonate
20 typified by dimethyl carbonate and an aromatic
monohydroxy compound without using phosgene increases the
costs of an aromatic carbonic acid diester due to its low
reaction yield,.which induceé an increase in the costs of
the obtained aromatic polycarbonate. Therefore, it is not
25 practical. However, since it does not contain an organic
acid as a reaction intermediate unlike the above aromatic
carbonic acid diester obtained by using phosgene, the
need for washing with hot water to remove the organic
acid is low and simple purification such as distillation
30 may be carried out.
As a process for obtaining an aromatic carbonic acid
diester at a low cost without using phosgene, JP-A 8-
333307 (the term "JP-A" as used herein means an

"unexamined published Japanese patent application™)



3 proposes a process for obtaining an aromatic carbonic acid diester
t hrough the decarbonyl ation reaction of an aromatic oxalic acid diester.
Al t hough the aromatic oxalic acid diester can be 5 produced through an
ester interchange reaction between an abkyl oxalate typified by dinethyl
oxal ate and an aromat i ¢ nonohydr oxy conpound, the reaction rate of an
ester |nterchapgeposesta0pr¢m¢smxﬁnnunhﬂd@ﬂin@xahaaeomadlc carbendaati c

hyd trenel 10 Furt th
aromat i ¢ or boRPLd ot o8 LB sFaFoudh Y1k ASKPIIRRaaH oo B8R BnDF abPon

reaction of anaromafgaaégglggaé¢£aeaaégggﬁster I's al so high. Consequently,
an aromati c carbonic acid diester can be produced by the above process

at a |ow tost. 15 Althougdh Heheicaremaiiia sxaddcr 8gddi daestenncanohat i c

oxal i o aci dsdi £3b8GERSEALEE  dh | Qe ADUR AR [Rorson BAALERTLE

phosphor us co ound rs used exanpl'és o

or gani ¢ phosphalkglcosabate typifiﬁﬂth&edﬂmuﬁ@banbuﬂusabtandphnsphine
phosphi ne di hali de 20 and ghos hi ne oxi de. Phosphonlun1hallde phosphi ne
di hal i de and a2ESMBERSt PORORYATORE FFRBROWA e, Fegetion Fatge 0fnan,

hal ogen CO”DOUBQtéEeiHEQf:éﬁéﬁge afe et etiween anl R1KRE d%@ahReN%hatl i On

reaction described in the above publication, an organic phosphorus
conpound contaﬁnlﬁgométhalmqwﬁhY@r¢mwv¢Qm§ﬂquxiﬁjaﬁﬁr@mﬁdwnhasharonat|c

carbonic 10 2HLLHBESt Pho s 2101 6 A Alhmatrc casnol PLATE! 4 ERLRON ©

acid dlester pr oduce he" a ony atlon reaction does

not contai n anproduoégathtoagh dtiie dedtsdriyiativnereaditdion offpani ty unli ke
30 an aromatic carbonic acid diester ¥nthe5|zed b hosgene

h
process. HowevBFOMatLig, gxadic actdtirstemdit adfo ¥‘it95‘3er tﬂ%ng?ﬁ‘é Bt¥% of

the present inygnheBRatié B&‘ﬁ:b@fi‘f@ acid '&MaASd dditbe ViR adked’ BFRERS
pol ycarbonate is produced hr ough an ester I nt erchange reaction between
an aromatic  above process at a low cost. 4 carbonic acid

di ester ob&glned by éhg?ﬁ rbo é%fEH“Qéﬁd %ny%%c%hpgrgggtgg aronatic

di hydr oxy compoun aromatic po ycar bonat e "does not
oxalic acid dlester described in the above publication,

an organic phosphorus compound is used as a catalyst.
Typical examples of the organic phosphorus compound
include phosphonium salts, phosphine, phosphine dihalide

20 and phosphine oxide. Phosphonium halide, phosphine
dihalide and a combination of phosphine or phosphine
oxide and a halogen compound are preferred as a catalyst.
In the decarbonylétion reaction described in the above
publication, an organic phosphorus compound containing

25 halogen is inevitably used to obtain an aromatic carbonic
acid diester at a high yield.

An aromatic carbonic acid diester produced through
the above decarbonylation reaction does not contain an
organic acid as a reaction intermediate impurity unlike

30 an aromatic carbonic acid diester synthesized by the
phosgene process. However, according to studies conducted
by the inventors of the present invention, it has been
revealed that when an aromatic polycarbonate is produced

through an ester interchange reaction between an aromatic



have a sufficiently high nolecular weight and 5 satisfactory col or.

Probl ens that the Invention tries to sol ve The present inventors
have conducted intensive studies to produce an aronatic pol ycarbonate
having a 10 hi gh nol ecul ar wei ght and exce}l ent color from an aromatic
carbonic acid diester obtained through the above decar bonyl ati on
reacti on and acambonhti acildhgiksoter obt=uimz@iny &he hdoeef ound that it is

ef flective in producj the aromati c pol ycar bonat trol the content
of 15 hydr ol y»SBFaT AT BLEH. Sork SATRPT Aith Ao SRRt o SHBBAFERY | aci

diester to a vabmBohAWET thaGh Pa H&EH HrintdtiRd pladarbonatéh@oBEefigR!

I nvention has been acconplished based on this fi ndi ng. 20 Means for
sol ving the Prbgvenn sufficiembity high amdeaiiley welghd prdsent invention,

t here for producing an aromatic pol ycar bonat e
t hrough an esté$¥£g?g gﬂg égféﬁctlon bet ween an aromatic carbonic acid

diester and an aromatic 25 di hydroxy conpound, wherein the aromatic
carbonic acid dlester E obtalned throuyh the decarbonylatlon reaction

of an aronmati cEE - RS VOO, L1 EF - fol | owi ng gener al
formula (1): The present invenﬁ$ﬁf ﬂéﬂéqconducted Wﬁ%éﬁbﬂv&“o Ar's are
the sane or different aromatic rocarbon groups having 6 to 14

car bon at ons, tudiaadteopraﬂuse5a¢uanmaﬁinﬁpqudﬁphama¢gabhvlhelagen
?o t he prel@ﬁt iﬁ gﬁg%%§£&$¥ﬁgugéﬁgsaq?gro sl CEI% @tgnnaftgfcordlng
aromatic carbonic acid diester obtained through the above
decarbonylation reaction and an aromatic dihydroxy
compound and have found that it is effective in producing
the aromatic polycarbonate to control the content of
15 hydrolyzable halogen contained in the aromatic carbonic
acid diester to a value lower than a predetermined value.

The present invention has been accomplished based on this

finding.

20

That is, according to the present invention, there
is provided a process for producing an aromatic
polycarbonate through an ester ihterchénge reaction
between an aromatic carbonic acid diester and an aromatic

25 dihydroxy compound, wherein the aromatic carbonic acid
diester is obtained through the decarbonylation reaction
of an aromatic oxalic acid diester represented by the

following general formula (1):

30 I
Ar—-0C—CO—Ar (1)
wherein two Ar's are the same or different aromatic
hydrocarbon groups having 6 to 14 carbon atoms,

and contains 5 ppm or less of hydrolyzable halogen.



In the present invention, the aromatic pol ycarbonate 5 is produced through

an ester interchange reaction between an aromati c di hydroxy conpound
and, an aromati c carbonic acid diester, and a characteristic feature is
that there is used the aromatic carbonic acid di ester obtained

t hrough the decarbonyl ation reaction of an aromatic 10 oxalic acid diester
represented by the #hevergesss afor prdduannag anlaromatic polfeagbofiaticC

di hydr oxy conpound be opne which is eneral-ly used as a_di hydroxy -
conponent of aﬁcg%ﬁg%{%& le%l%"a?%‘bﬁajt’b‘{egwdfoé‘ diddi Pec depgribgdadBmati c
di hydroxy 15 caspasndnepeigsepsed by the foll ow ng general fornula (3)

I s used. ' [err] 20 wherein Wis -O -S-, -SO,
-Sqerr]-, [err] In tbg present inwenttiors ddweceaiompdicubalyeirbonatean

i nt eger of t r r e the sane or different and each
a hal oger? a?’ gnp gé%%‘?o@%ﬁ%ﬁ’gérgu%g%e}f/ilﬁbtef 5PS FRAGEACOD gﬁ?ﬁﬁﬁp The
hal ogen at om i anparbmatbtydshgdtexy ncomgAMd andladmaromate® earbedine atom
The hydrocarbon gro i s 30 advantageously an aliphatic hydrocarbon group
having 1 to afgdcégﬁﬁﬁeﬁtoﬂ%é drefiaramisristic featimen ist shat shereas

methyl group ohsehByl #h&URromAt AR GHABHIC dMH WP optdifUR having 6
to 12 carbon atons, such as phenyl group. R/ an err| are the sane or

different and &hepughhthegdecarbonylation reaction of an aromatic 6
atom hydr 9gen gL 0L hy A PEA L. r%éEf%ﬁ%H%@Q'ﬂ% 1L abdve general
formula (1).
The aromatic dihydroxy compound may be one which is
generally used as a dihydroxy component of an aromatic
polycarbonate. More specifically, an aromatic dihydroxy

15 compound represented by the following general formula (3)

(R:), (Re)a
HO —@—'W‘@OH <+ (3)

20 wherein W is -0-, -S-, -SO-, -S0z-,

is used.

i
—C— or ——Cj—.
R, (Rg
25 In the above general formula (3), n is an integer of

0 to 4, R, and R, are the same or different and each a
halogen atom or hydrocarbon group having 1 to 12 carbon
atoms. The halogen atom is preferably a chlorine atom,
bromine atom or iodine atom. The hydrocarbon group is
30 advantageously an aliphatic hydrocarbon group having 1 to

12 carbon atoms, preferably 1 to 5 carbon atoms, such as
methyl group or ethyl group, or an aromatic hydrocarbon
group having 6 to 12 carbon atoms, such as phenyl group.

R, and R, are the same or different and each a halogen



carbon atons. Illustrative exanples of the hydrocarbon group are the

sane as those listed for the above R err] and R6. Rl err] is an al kyl ene
group having 3 to 8 carbon atoms. 5 II'lustrative exanples of the
aromati ¢ di hydr oxy conpound i ncl ude bgs(4-hydroxyphenyl ) net hane,

2, 2-bi s(4- hydr oxyphenyl ) propane, 2, 2-bi s(4-hydroxy- 3-

met hyl phenyl ) pR6BBnelY4ragen saRomyer dxydraaanbone @icewe, having 1 to 12

2, 2- bi s(4- hydr 5:djchl or p -hLs(4- 10
hydroxy-3,5-di%?%ﬁéghgﬁgﬁgbréggﬁéﬁﬁ%%g%%-agsmpﬁﬁérg%y%ﬁ%n§¥?€&%ﬁfb°n

bi s(3, 5-di chl ogwoup are hhersayphesythase dested 'fodi pdr avpdephendd 8.3 -
di chl oro-4, 4' -di hydroxydi.phenyl , bis(4- hydr oxyphenyl ) sul f one,

resorci nol , hygfo%iji%r?g",]&rll,eﬁé Brouy hayipgy3ote. 8 RFBPBIRMRSe,

L 4-dihydrosy-3-  11I84bykb60s htambicd b0 trphaRYL) 8thbhtExyPl S(4-

hydr oxyphenyl ) sul f oxi de, 9, 9-bi s(4- hydroxyphenyl)fl uorene,
1, 1- bi s(4- hydr 6R9BAEAYG| }nglude._bis ethydrorvpheavdisethane, 2,2hbik{ke. O

t hese, 2,2-bis a Q J(Bisphenol. AL is particularly
preferred. ﬁ§a§¥%¥§§§ﬁ§$gﬁ;ﬂ‘%§%&& gfm%?ocl(%ér%gﬁ%exgéi)sd diester to be
reacted with tmethybphényl fiphyplinsy £0MHBAS(d-1BAro&yPhenyl )hebtahel S
general ly used fgr ih g%o uction of an aromatic pol ycar bonat e t hr ough
an ester inter@hanB SE?' BAEOXY 1 5 Al dpanonhenyly) prapageomat 2cbéaf honi c

acid diested hy8eekPsSENseaibYomdbhdiyl PMHRrRENgdl(4lormula (2) is used.
[err] 30 I'n the above general formula (2), Rerr], Rerr], Rerr]
and R4 ar e ppdrexyphenyl) exidentbimd Sasiichliopdr-dgen at om an al kyl

9rouP N1, ndBefer KRR 160, % M MR Aoperyd 19,087 *LOT,
I ncl ude di phendiicblhohondi ¢! - diltydrsostydipHemydl,e bis (4-
hydroxyphenyl)sulfone, resorcinol, hydroquinone, 1,4-

15 dihydroxy-2,5-dichlorobenzene, 1,4-dihydroxy-3-
methylbenzene, bis(4-hydroxyphenyl)sulfide, bis(4-
hydroxyphenyl)sulfoxide, 9,9-bis(4-hydroxyphenyl)fluorene,
1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane, and
the like. Of these, 2,2-bis(4-hydroxyphenyl)propane

20 (bisphenol A) is particularly preferred.

Meanwhile, the aromatic carbonic acid diester to be
reacted with the aromatic dihydroxy compound may be one
'.whidh is geherally used for the production of an aromatic
polycarbonate through an ester interchange process. More

25 specifically, an aromatic carbonic acid diester

represented by the following general formula (2) is used.
R, 0 R,
oCo ...(2)

30 R, R,
In the above general formula (2), R,, R,, R, and R,
are the same or different and each a hydrogen atom, an
alkyl group having 1 to 4 carbon atoms, a phenyl group or

a halogen atom.



m cresyl phenyl carbonate, p-cresyl carbonate, p-cresyl phenyl
carbonat e, di naphthyl carbonate, 5 bis(diphenyl)carbonate,

bi s(chl or ophenyl ) car bonat e and the like. O these, diphenyl carbonate
is particularly preferred. Asgdescri bed above, an aromatic
carbonic acid di ester obtained through t he decarbonyl ati on reaction of

10 an aromatic oxal Ftlugtvatiesteranmlagaf ithe sgopagsdencarbonpgeacidn. The

aromatic Oxal'ﬁlégkgrdiﬁéiﬁée f%ﬁh?ﬂ§¥ﬁ_%ﬁﬂ%ﬁ by thagkohlggggg gﬁnera

formula (1). erei N & sane or

different arommttcresyl phéyyl ocarihamaigs 0ypcredyln@arbonats, Cp-ee8sglLoNs.
The aromatic oxglic aci d diester_represented by the above general

formula (1) caRP8PEY SEr?%B?E§eH@%&PERFQX%3Carhﬂﬂﬁﬁﬁm ng general fornula
(1) in re'Bt'Bﬂskﬁlbﬁén?fﬁééﬁﬁoﬁgkef(Hi éhﬁﬁ%b )%%r?%?gﬁé' p§ar bonic

acid diester represen bove general mil a ormed by
t he decar bonyl Qbﬂohikeactqibrtl'mfset hé iphemytli cavbah&teats dpartitebdely 25
[err] E 5% R2, R3 and R4 are the sane as defined in the

above general fornu F ?2 Aromatic oxalic acid diester conpounds

i ncl ude, for examg! ees@h:w@myéba)@,l &lre artmta ey baewshakeaciucr esyl
phenyl oxal ate,  p-cresyl oxal ate, p-cresyl Ehenﬁl oxal at e, di napht hyl

oxal ate, bi s(dfibﬁéﬁ?F) oREpiRed thropgh diie nydeiienereasliieoneofi ke.

O these, 10 an aromatic oxalic acid diester is used in the present
invention. The aromatic oxalic acid diester is
represented by the following general formula (1).

0O O
o
Ar—0OC-—CO—Ar (1)
15 wherein two Ar's are the same or different aromatic
hydrocarbon groups having 6 to 14 carbon atoms.

The aromatic oxalic acid diester represented by the
above general formula (1) can also be represented by the
following general formula (1') in relation to the general

20 formula (2) since an aromatic carbonic acid diester
represented by the above general formula (2) is formed by

the decarbonylation reaction of the aromatic oxalic acid

diester.
B o o B,
: AL .
R,
wherein R,, R,, R, and R, are the same as defined in the
above general formula (2).
30 Aromatic oxalic acid diester compounds include, for

example, diphenyl oxalate, m-cresyl oxalate, m-cresyl
phenyl oxalate, p-cresyl oxalate, p-cresyl phenyl oxalate,
dinaphthyl oxalate, bis(diphenyl)oxalate,
bis(chlorophenyl)oxalate, and the like. Of these,



8 di phenyl oxalate is particularly preferred. An aromatic

carboni c acid diester obtai ned through t he decarbonyl ati on reaction of
an aromatic oxalic acid diester is used in the present invention. This
reaction 5 is not particularly limted butga process described in JP-A
8-333307, for exanple, may be used as an industrial process for

i nduci ng t hi s #tekeRrvh. ogakake obe arkdemlardy prefemrefi.s publication is

excel | ent because [ ' versj.gn I Lyity. ing to
a preferred 10 aspg%? %ﬁb '%ﬂ%fgggggﬁéé§%%$bg§ggﬁ%?h§§¥%%ﬁ?¥c5€$§§§gan

or gani ¢ phosphthesdecapioomgl Stidn asesctilvas PIF0RNUArsMatic oxalosplatde,
phosphi ne di hal i de or phosphi ne oxide is used as a catal yst. According
to a nunber of d@?ﬁﬁﬁ?egs usefl iR | ey BresaRts iBysnitdani onths E8agiian which
makes it 155p08§i Bbe HRrODLR dr AP PRI butdDYRioteds! HedbeshEeR in
(typically, diphenyl carbonate) "at a high yield’is an organi c
phosphor us conpBuAd8cdd33@hi nEphexapplen may be useld ast aoninfluahrbadanic

Phat the 20 prBFaPFen bybchae g it Stinp oS Rbfeest  fipvloed [

obtai n an aromahi EhLfr pabiLc€ich died:ifelllnrudpacaiee of desankbgny! ation
reaction of an aromatic oxalic acid di ester using an organi ¢ phosphorus

conpound cont afAPKETS100 13RS FRl e Grtihe APCRFEiNEetod RIRERENSA L. 25
The presenyol NYEPEEE SoRaHRe AEASLESY QLA 1h thiROLYRALRARALE I BROUGH an

ester interchange reaction using an aromatic car i c acl I éster
obt ai ned t hr oughgéhéc phospiverus ceonpowiditsuph @saet pbosphepanat sdland

't or change r oRRPFRALRS, RRRTOERS, Eihat R 45, prteblefh S%48poZPerotd ai ned

by the above pascassatallyst. an@tdriding téi AyfAuasyrcofpexafple@s carried out
by commonly used nean e ester. i nterchange reaction did not proceed

S th
easi |y and AesGridedr in cHrls (RpRcAtion & GRtElysyompishpBakes it
9 havi ngsa pykbisi&ntdYobtdin 480 HemitiROIEOnat belaafligster an

el apse of a predeterm ned tinme. Mre inconveniently,
(typically, diphenyl carbonate) at a high yield is an
organic phosphorus compound containing halogen or a
combination of an organic phosphorus compound and a
halogen compound. Therefore, it can be said that the

20 preferred process described by the above publication is
to obtain an aromatic carbenic acid diester through the
decarbonylation reaction of an aromatic oxalic acid
-diester using an organic phosphorus compound containing
halogen (chlorine or bromine) as a catalyst.

25 The present inventors have produced an aromatic
polycarbonate through an ester interchange reaction using
an aromatic carbonic acid diester obtained through the
above decarbonylation reaction, separated and purified by
a commonly used method. However, when an ester

30 interchange reaction between the.aromatic carbonic acid
diester obtained by the above process and an aromatic
dihydroxy compound was carried out by commonly used means,
the ester interchange reaction did not proceed easily and

it was difficult to obtain an aromatic polycarbonate



was that the obtained pol ycarbonate was unsatisfactory in terms of

color. 5 The present inventors have further nade extensive st udi es
on a certain conpound derived fromthe decar bonyl ati on reaction of the
aromatic oxalic acid di ester. aresult, they paid attention

to a slight amount 10 of hydrol yzabl e hal ogen contained in the aromatic

carboni c aci d gaesifra ki thgund ghhdkgicBer 8£Vp61lymerLoit BotaHter
between the content of the hydrolyzable hal ogen and t he nol ecul ar

wei ght and col@® ®Fapsre of a @uesdatemisedc sinenatiorey inranyiendie@tdifuct ure
and kind 15 ofdhelydraly 2ahlA A 93993246080k DESTuAbkE SEEN 0 1n

elucidated, it 1's assune gen I's derived romthe catal yst
used in the deternonyt atdloxr.seaction. It has been reveal ed by the
study of the present i nvent.ors that nhen ?n gﬁonatiﬁ carponic acid

di ester 20 dont ai ni TRP PLHFANYr INYEOLogsenavEpF Y shppRare | exkengive

hydrol yzabl e hgt@@fds i on Us &Shriai A lcUipoundPab¥¢3e80B2bA the having an
vi scosity average nol ecul ar wei ght of 10, 000 or nor e, greferably 15, 000

or nore, is obdetachorykation reaghiesuofr &bgciprgmatier okalie caehde
reactivity. Ac&gg%#g 25 to the present invention, it has been further
found that a dﬁlquality aromati c pol ycarbonate having a good col or
and a small anount Xé @ dEanichedhy paddbanacation to absatglet dyountr ting
t he hydrolxgable halqgﬁn content. to Qve To obtain

h b .30
an ar omat i £0caPhdAyIretyzakie fiakogen 9955%&$ﬁ%nénStbgggg?m?Egg of

hydrol yzabl e hghpgéRictd@la didHium! idhd MaRanicoundl hdieshetei adr ef erably
subj ected to a contact treatnment with hot water heated to a

tenperature hi gherelation eetnden rihepsiontent ofe theohutrelyzable
10 carboni ¢, 2¢, g f1 §54 Sfne ST SHAYY 2168 30k L6LBEER! the

obtained polycarbonate. Although the structure and kind

15 of the hydrolyzable halogen have not been sufficiently
elucidated, it is assumed that the halogen is derived
from the catalyst used in the decarbonylation reaction.

It has been revealed by the study of the present
inventors that when an aromatic carbonic acid diester

20 containing 5 ppm or less, preferably 2 ppm or less, of
hydrolyzable halogen is used, an aromatic polycarbonate
having an viscosity average molecular weight of 10,000 or
more, preferably 15;000 or more, is obtained easily
without reducing ester interchange reactivity. According

25 to the present invention, it has been further found that
a high-quality aromatic polycarbonate having a good color
and a small amount of a branched polycarbonate is
obtained by limiting the hydrolyzable halogen content to
the above range. .

30 To obtain an aromatic carbonic acid diester
containing 5 ppm or less of hydrolyzable halogen, the
aromatic carbonic acid diester is preferably subjected to
a contact treatment with hot water heated to a

temperature higher than the melting point of the aromatic



wi th hot water having a pH of 8 to 10. These treatnents may be conducted
I n conbination, or the aromatic carbonic acid diester may be subjected
to a contact treatment with 5 hot water after purified, for exanple, by.
di stillation. In addition to these neHdes, t he hydrol yzabl e hal ogen
may be renoved using an adsorptive clay. : The contact treatnent of

the aromatic ceabbbhEcagtild diesié€s! Preofdriablyt aVdoditalct €aehicfdnéut at a
terperature of 10 80 to 120[err]C, preferably 80 to 100[err]C. To
carry out the EéﬁPaEPttV%E?ﬁéﬁﬁv%ﬁgt#mPEHQ§n§iﬁ? 10.  Thesei treatmenfiest er

with hot waterpg Beteggﬁgéggﬁein co#&} iddva%rtQ%e”%&%hQQiBOEgEbBB%%he

aromati ¢ carboni | ester, e aronmatic carbonic acid diest may
be 15 subject editioddasbedi may\ybe dubfariad wxia aontactwitkatmentewlithl hot

water while_th romatic rboni c i diester is_ in.a ten state.
When hot maPergﬁivW%geﬁ ﬁﬁfé? PgﬁiégEéiJEqufﬁiﬂ? F'azﬁégﬁ§tgghﬁgﬁﬁﬂ'such as
sodi um car banangi tPehassi thesaMmOdE, MY Wypdredyeasneaha®sges 20 or
pot assi um hydr ogencar bonate may be used. It is preferred that 0.5 to 5

parts by wei ghMagf bRoremaved, using ham caflsnrotiyer €@y -wei ght of the aromatic
carbonic acid _ difist ShnedS: USEthibd S ARRLE GQALASE LLEALARAL M Gh ho!
urthe [ | | € by

water. 25 r, an arofmfi c carboni ¢ aci ester puri
distillation afiiestebewhbhviRotondtetr ig adrreidd width at a hempezbeuresof

conducted is particularly preferably used. . Al t hough t he above
contact_tr&itngﬂttﬂdﬁﬁohét Hﬁfg?rabzfamﬁ YWurk%Cat i on by distillation can
be carried out oncerglcgiry\GuPlth®rordtdts tSRmn® ve the avohgtief tines
of the contact treatnent and purification is determ ned accordi ng

to the desiredC85RPBAE Bpifndingten|Yitnkot waten GGed ASNDPFOIAR
economi cal p°'§§g§%rvfﬁ§h the melting point WF AHAIUGRMERLid QaRbbhic

pol ycar bonat e e process
acid diester, the aromatic carbonic acid diester may be

15 subjected to an ordinary interfacial extraction with
neutral hot water while the aromatic carbonic acid
diester is in a molten state. When hot water having a pH
of 8 to 10 is used, a basic compound such as sodium
carbonate, potassium carbonate, sodium hydrogencarbonate

20 or potassium hydrogencarbonate may be used. It is
preferred that 0.5 to 5 parts by weight of hot water,
based on 1 part by weight of the aromatic carbonic acid
diester, is used in the above contact treatment with hot
water.

25 Further, an aromatic carbonic acid diester purified
by distillation after the above contact treatment with
hot water is conducted is particularly preferably used.

Although the above contact treatment with hot water
and purification by distillation can be carried out once

30 or two or more times separately, the number of times of
the contact treatment and purification is determined
according to the desired content of the hydrolyzable

halogen and from an economical point of view.



of the present invention, an ester interchange process known per se may
be used. That is, the aromatic carbonic acid diester represented by the
above general forrmula (2) 5 is used in an ambunt of 1.005 to 1.20 nol e,

nor e preferably 1.01 to 1.10 nol e, baSﬁ on 1 nole of the aromatic
di hydr oxy conpound represented by the above general fornmula (3).

I'n the present invendiprodide £stofondatii®er Pdaygarbonatacbiyothdepreessshe
aromatic dihydroxg conmpound of the general formula (3) and the aromatic
carboni ¢ aci d °f BhesPEeseRprRRREPHY ahesiededRtershanios PIPCesHt ai ni ng

5 ppmor | ess, xfhehepal! ¥o ZnBPBOTud &S Fﬂ%t“iﬁ(%ﬁ%"ﬂ‘@f@m\/\%’fjré‘aé is

preferably carried out in the presence of a 15 catal yst e they are
nmol t en by heat angd diester ¥eprémerdsadry rither abavge geaartilofiormuday )i s

|1 d I ' t al d, | i h t al d
o7 i 1 ogenScohPaP AP Badh cRBHRL N L 00Bri2 4" 2 Aey8 sRFF| be devor! bed

bel ow. 20 prheephkayi 1181 ato COMP U LIS PhsRA dnCat Abist oESthe sel ected
from hydr oxi des, hydrogencar bonat es, carbonates, acetates, nitrates,

nitrites, sulfpRreBatigadihpedroxy conpaind kenresestedr Ryeshebabeigdri des,

benzoat es, e h S, bisphenol salts and phenol salts of 25
al kal i netals.ggxgigﬂ Eo?ﬁﬁ%@tf% ive exanples of the alkali netal conpound

i ncl ude sodi um hydr tmi tee poésest uinverdriemn,dehel esiterminterbhdngai de,
sodi um hydr,ggencar bonat ot assj um drogencar bonate, lithiu
hydrogenca}§0n59892§88iﬁﬁ?gﬁe%a.Eﬁnﬁﬁ?ﬂa€£% Y Q§¥’88W898?lefhghﬁ1 _
carbonate, sodgdfieral 86£hdle, (PPtasditHe asmitdc [dalfbonAicagetiat e, sodi um
nitrate, potassiumnitrate, lithiumnitrate, sodium nitrite, potassium

nitrite, |ithi GkrAteFi represented by the rganeragdodaymula 201 certalpiRgum

sulfite, sodium ferably, 2 ss, of’hydrof¥24pi&
pot assi um cyanat ,pml ?fh%ﬁ%séy%ﬁ%t%x,‘aso%i ukP™ °% r%'leogyar?at e,Y E):St gssiaum

thiopyanate, IhahbgﬁnthSopyeﬁerebly canmiﬁdunuﬁe*n%ﬂhg pmes&ssbunfsﬁearate,
o U S brns AL, PROE MK s ST ey oy e, i S
l'ithium benzoate, dagsogh&Nester.interchange reaction catalyst is

generally used an alkali metal compound, alkaline earth

metal compound or nitrogen-containing basic compound.

These catalysts will be described below.

20 The alkali metal compound used as a catalyst is
selected from hydroxides, hydrogencarbonates, carbonates,
acetates, nitrates, nitrites, sulfites, cyanates,
thiocyanates, stearates, borohydrides, benzoates,
hydrogen phosphates, bisphenol salts and phenol salts of

25 alkali metals.

Illustrative examples of the alkali metal compound
include sodium hydroxide, potassium hydroxide, lithium
hydroxide, sodium hydrogencarbonate, potassium
hydrogencarbonate, lithium hydrogencarbonate, sodium

30 carbonate, potassium carbonate, lithium carbonate, sodium
acetate, potassium acetate, lithium acetate, sodium
nitrate, potassium nitrate, lithium nitrate, sodium
nitrite, potassium nitrite, lithium nitrite, sodium
sulfite, potassium sulfite, lithium sulfite, sodium



hydr ogenphosphat e, di potassi um hydr ogenphosphat e, di l'ithium

hydr ogenphosphat e; di sodi um salts, dipotassium salts and dilithium
salts of bisphenol A, and sodium 10 salts, potassiumsalts and |ithium
salts of phenol. O t hese, sodlun1saIH§%of aromati ¢ di hydroxy conpounds
such as di sodiumsalts of bisphenol d sodium salts of aromatic

nonohydr oxy cogpanats, speébassiandeyinsd ! SLidhium dyanaek,ageaptmf erred. 15
The al kal i ne earth netal conmpound used as a catal yst is selected from

cal ci um hydr oxtB&oCBaratey npetassban thioquameds .umhiipduexthéocgenatiel um
hydr oxi de, cal ﬁbgﬁhm s t XA 00 GGL DA o n%idw@hm GRCareanate

magnesi um rogencarbonat e, odencar &7 um 20
car bonate, bar sodnumrbonahgdrnﬁgnqmmsiambm;ydridest Lashiwm car bonat e,

cal ci um acet.at bari.um acet a nesi um acetate, strontium acetate,
cal cium ste 58 ohya gé ruﬁ?éfﬁﬂwgﬂ¥§nﬁ%ﬂ§ SymSOGI I, PERZRREBNt | um
stearate apdthbslhmkseniéate 11t ene cdlted! laie8ladimconpound or

al kal i ne earth nmet al conpound is used in such an anount that a netal -

el ement cont ai R¥F§rpgenphogpRatgstdipotassgiam hydrogeaphpspbatex 10-[err]
equi val ent, pr al e ased on
one- nol e of thgagﬁgﬁg Chgdﬁﬁgﬁééﬁo%@%ggﬁngﬂkgﬁﬁ&ﬁ.%%%%g ﬁ%BﬂFafggﬁ%t I n
t he above rangsaltbean&kailithimmtséltxﬂaﬂnuﬂipMGHMlkal|aﬁdeabahumetal
conpound ver se fect the sical properties of the obtained
polycarbozgﬁe 5Pigﬁe BgFé?S$Hme$%%Eﬁm $, %ﬂ% t§oef phenol. Of

13 fully ptaesed, sé&fﬁﬁbyaﬂ@¥'6E)dﬁoddﬂ%&*ﬁﬂﬂ#ﬁﬂd&ypEBﬂ#Gﬁnés such

hi gh- ol ecul ar - wei g car bonat e undesirably

ni tr ogen- contaﬁﬁ|ﬁ§SB§£F@ eahpo ol hikanhenpla A andc sodiymt spdtgepEcted from
B arokeSBacREvhofer e SHnguifad Aol HElmbable 54t o
hydroxide_(Et[phehbﬂrbretpreﬁ@ntqdannonlun1hydrOX|de (Bu[ err] NOH),
benzy! L ggt 1 g Pt ok e G S0 SO E LN e
am ne, tribUtyhsaEbMGctddn£i6N|é&I&iﬁm hydrox1de barium hydroxide,
magnesium hydroxide, strontium hydroxide, calcium
hydrogencarbonate, barium hydrogencarbonate, magnesium
hydrogencarbonate, strontium hydrogencarbonate, calcium
20 carbonate, barium carbonate, magnesium carbonate,
strontium carbonate, calcium acetate, barium acetate,
magnesium acetate, strontium acetate, calcium stearate,
barium stearate, magnesium stearate, strontium stearate
and the like.
25 The above alkali metal compound or alkaline earth
metal compound is used in such an amount that a metal
element contained in the catalyst is to be 1 x 10™® to 5 x
10™° equivalent, preferably 1 x 107 to 5 x 10°° equivalent,
‘based on one mole of the aromatic dihydroxy compound.
30 When the amount is not in the above range, the alkali
metal compound or alkaline earth metal compound may
adversely affect the physical properties of the obtained

polycarbonate or the ester interchange reaction may not



am ne,. hexadecyl dinethyl am ne; and basic salts such as

t et ranet hyl ammoni um bor ohydride (Me[err]NBH err]), t et rabut yl anmoni um
borohydride (Bu[err]NBH err]), t et rabut yl ammoni um t et raphenyl borate
(Me[err]NBPh[err]) and 15 tetrabutylannnq{ m t et raphenyl borate
(Bu[err]NBPh[err]). O t hese, tetranethyl anmoni um hydroxi de

(Me[err] NOH) i Sulliy poeteed, phetebyeaflaking it impUa®illd ageprodatai Ai ng
basi ¢ conmpound_i,s. used i anount of 1 x 10[err] to. 1 x 10[err]

in_an
equi val ent, pr&AEhsBP sgutasowploht PRLECA DS [ 1rabdift-, based on 1
mol e of the ar exat hitﬁb?&ﬂieéﬂt&ﬂm@%sic compounﬁhﬁséhgéﬁ gster

I nt erchange reaction catal ysts may be used al one or 1 n conbination of
two or nore. F&atalyséxdspbeleghed| Rudm ammernium hysinukigiesahlaxtingeasart h

metal 25 congpo nd itro -contai ni ng basi ¢ conmpound nay be used
I n conbi nat irggn%%n F%ggeggo%‘ggzﬁﬁgy r& daﬁlﬁz 4% conbi nation, the range
of the cat al ystteitrameahgedmmonifiORatoxBds O(ME NOHY) 9 tBeraeth Pl &hmdittum
conmpounds. In the ester interchange reaction of the present 30

i nvention, ot h&¥TEFIGEndEtHEH be tate@bILYAATRORI IRy droxide (RYAIOH)s
required. As syeh, Wgﬁﬂgghgg%g@Snfﬁrﬁﬁlrﬁdro 1Pt @) YER, (i gNélgz &g

esterification reaCtion an er change react’i on, h™as an

al kali netal siexadecyl tzlikethpdammeniumetireslde oftemi@aryoramdnesi num
hydr oxi de, . . 14 t egnary._amoni um
salt, al koXi'de SSFPaRSatRAPTIF aPi0e. tTibytyY Aming r‘f"w‘%@iﬁ 8P§§f‘ri c acid
salt of an al kalnine, Hekaleofylabkmbthel eaiide Neind baliReC seQ¥ROWREh B8ron
conmpound, silicon conmpound, ger mani um conpoun anic 5 tin conpound,

d, or
| ead conpound, t&SFERRCEIABHT B?-u’&n‘é’?wrid%o(}ﬁﬁﬂgﬁﬂ zi rconi um conpound
and the |ike. 'EQQrB'bﬁ%ﬁ.ﬁLEmoniﬁMeﬂéf&gydfﬁ@V@Jumis yot limted to these.
e

The auxiliary catal ysts may be us al'one or ‘I n tonbi nation of two or
more. 10 Aesrabutyliammongupetativaphenyl fwnaiie/ ddeh¥RBhg and obt ai ned

by the pr 0G&SS t%tr%%ﬁt&ﬁ%@%imvggéJ:%&T‘;en@fﬁ\g'orate s&tﬁbhbgﬁte)rs gy be used

effectively as e sta ase present *fnvent’i'on. O t hese,
ammoni um sal t s thesegndepiranphhplanmenitnm ofdrsoidei (Ms3NOH) aie thefmesed,
and preferred.
The nitrogen-containing basic compound is used in an
amount of 1 x 10 to 1 x 10 equivalent, preferably 1 x
20 10”° to 5 x 10™ equivalent, based on 1 mole of the
aromatic dihydroxy compound.
The above ester interchange reaction catalysts may
be used alone or in combination of two or more. For
exXample, an alkali metal compound or alkaline earth metal
25 compound and a nitrogen-containing basic compound may be
used in combination. When these compounds are used in
combination, the range of the catalyst is changed
properly according to the ratio of the compounds.
In the ester interchange reaction of the present
30 invention, other compounds may be used as an auxiliary
catalyst as required. As such compounds may be used a
catalyst used for an esterification reaction and ester
interchange reaction, such as an alkali metal salt or

alkaline earth metal salt of boron or aluminum hydroxide,



15 ammoni um salts and phosphoni um salts of dodecyl benzenesul foni c acid
such as tetrabutyl phosphoni um dodecyl benzene sul fonate and ammoni um
salts and phosphoni um salts of paratol uenesul fonic acid such as

t etT abut yl anmoni um par at ol uene sul fonate gre nore 20 preferred. Preferred
sul fonat es incl ude net hyl benzene sul fonat e, ethyl benzene sul fonat e,

but yl benzene sqhaeeﬁh&ry amméeiuh RSN G 1K I idleabE, aphankbbenmadal or

sulf onat e, nethi par at ol uene. sul fonate, ethyl paratol uene sul fonate,
but yl par af Fﬁeﬁﬁesﬁ?¥€#ﬁ%§¢a%xn%ﬁgﬁﬁ%9ﬂﬁﬂi@eﬁél§uPﬁoﬁ&télkéﬁlphenyl

par at ol uene supippat Sra&ﬂké th’ﬂ"?ﬁ%é&le hz"EL%Jc comBBﬁBﬁ”SQ;%SH' fonate is
tetrabutyl phosphoni um ecy benzene sul fonat e he stabili zer

may be used |ncampaundntsbli©ols ¢compind, gegimaq iupyr ebapabhgl OoBganido

nol es, nore_preferably 0.8 t 5 noles, based o no he

ol yrer | 2t Pon e apuRpand. ' Sagd o, RESIRY SomeREndy “eBHBBARY or (e
al kal i ne eabinpoliBl 3 zLPEPRUER - compound anBhahe! abkkl, Zerhé Sprekiast t o and

kneaded with a nolten pol ycarbonate directly or after dissolved or
di spersed in 1nvention, however, is not limited to thgse. %P%U|table

sol vent . Ntho?ggﬁ?%a?ggééé‘éﬁ%f% >a?"cfe uged ro\ﬁe”S *1 glﬁggiéﬁ' on is

not particul ar extru erre vent ed
bi axi al expEutiwo 0% paréicul arly preferred mhen the stabilizer is 5

di ssol ved di spersed, i sol vent the sent _ipvention,

ot her addi ﬁl ves may"bEtd gifjaﬁ?i’éd"?% %I%ﬂ@aﬁ%&?at e §°ﬁ3ﬁ§ gg ?ﬁ% obj ect of
t he presenbbtayﬁaala? £Re ﬁﬁbé@ééﬂdEchéﬂﬁﬁéﬁeﬁﬁdﬁhb%ﬁ%léhe Known
preferably added to a nolten polycarbonate like in the 10 case of a

stabilizer, an8tphéligers ﬂéﬁtb%t%ﬁﬁ¢|%ﬁ#e°tivel§b@ﬁyt@@nﬁ&éhéliEPFravroIet
absor ber, rel eﬁ%@daﬂﬁni?e Pre&é’ﬁf’rfﬁ’s}entsic#rpp' ) i‘ﬂ the@rﬁrﬁtnﬂhﬁ’cﬁﬂ% agent,

| ubricant, organi c inorgani ¢ ti11ler
these, a heat sndbphpsphonitunrsalos eof apsldidieic auidrakeapeeﬁgenedandnd

col or ant ane pa cuI arlgé@ndagg ehosq’ﬁ/?% useq\}: y be used in

conbinatio& nples of the heat
stabilizer Usedohacylbehbénééelsﬁ@ﬁid: neveid i et e ltr&rprm&ghor us conpounds,

Phenol i e St Al e R on il bdecy L banrene Balronats and amtonium salts
and phosphonium salts of paratoluenesulfonic acid such as
tetrabutylammonium paratoluene sulfonate are more

20 preferred, Preferred sulfonates include methylbenzene
sulfonate, ethylbenzene sulfonate, butylbenzene sulfonate,
octylbenzene sulfonate, phenylbenzene sulfonate, methyl
paratoluene sulfonate, ethyl paratoluene sulfonate,'butyl
paratolusne sulfonate, octyl paratoluene sulfonate,

25 phenyl paratoluene sulfonate and the like, and the most

- preferred sulfonate is tetrabutyl phosphonium
dodecylbenzene sulfonate.

The stabilizer may be used in an amount of 0.5 to 50
moles, preferably 0.5 to 10 moles, more preferably 0.8 to

30 5 moles, based on 1 mole of the polymerization catalyst
selected from the alkali metal compound or the alkaline
earth metal compound.

The stabilizer is added to and kneaded with a molten

polycarbonate directly or after dissolved or dispersed in



20 hi ndered am ne-based stabilizers and the |iKke. As the

ul travi ol et absorber are used commonly used ul travi ol et absorbers which
i ncl ude, for exanple, salicylic acid-based ultraviolet absorbers,
benzophenone- based ul travi ol et absorb§E§, benzotri azol e- based 25

ul travi ol et absorbers, cyanoacryl ate-based ul traviol et absor bers and

the Iike. a suftablle s6l¢est. agarthowyy GO HHHAraLAS @sdy FEOWN
rel'ease agents which include, for exanple, hydrocarbon- based rel ease
agents such asCRAFE¥LRInQuLfERi§ eReTABodmMmotePaxsdcydanly dimhted.

stearic acid, habluxagiOopfidfer 1o NARFLLAPEN A0GRhEeRUERagE,T! COT I C

acid am de, al cohol - ased rel ea agents such as steary cohol s and
pent aeryt hri t oextrafey asiparticuldaxkedpreficgassd afpent £he stabilizer is

16 such_as gl ycerin nopnostearate,, silicane-hased rel ease agents
such as siIPcoﬂgs§9$v3ﬁd°fhgf???ﬁfeéf1n a s°;¥?n&he col orant may be used

both organic and  Ini fiI9é ggrésedt WP @t@er additivedhBagebbod for
addi ng these additives is not particularly limted, but these additives

may be direct|pdded hadeelyeaperyate kmakang @s ket obipetl efsthaer eof nay
be prepare rEbéﬁ‘:’ 6&9%{1%%?dcan be atta'n-gaie e?ﬁ&ée'&&t?{’gi@@sgeaxteeam I on

between the ardomatic 1 oxXy conpound and the arfomaiT ¢ carbonic acid
di ester of prefepabignadded etd | @ makirerb poiyfcarddnate hykdi shi théng

out an arogmti ¢c_nonohydro ound formed hy stirrin ..them while
heating, i ancPHSrPansS§¥h§§%ﬁ%Fe I&ﬂﬁi?éé a hﬁaﬁhgtﬁpFﬁFzﬁFt. The
reaction tenpeegbityecbip8eng! ahlvrapioledd duborlrer kkfeaBbehgeakly 160 to
300[err]C, and the pressure reduction rate of a reaction systemis

i ncreased to 1§°igrant, osiipgpingiddene |aptioblockdadorgens.rdbbrieante as
t ke it L sLil | | . d
her eby compl e RaNIpOEFLELE, 1Rboddis MO Ca AL aIREY  comPoun

t hereby conpl et e reaction. nvention
According to the prefehheseayemtheat shatdrldesiri,c ultrapdbjear absatkebhavi ng a

w thout i mid r Fhgedse 83ar prfreleie AR Ay oer L nehal BROEEROY of
t he used and may be used in combination of two or more.

Illustrative examples of the heat stabilizer used in
the present invention include phosphorus compounds,
phenolic stabilizers, organic thioether-based stabilizers,

20 hindered amine-based stabilizers and the like.

As the ultraviolet absorber are used commonly used
ultraviolet absorbers which include, for example,
salicylic acid-based ultraviolet absorbers, benzophenone-
based ultraviolet absorbers, benzotriazole-based

25 wultraviolet absorbers, cyanoacrylate-based ultraviolet
absorbers and the like.

As the release agent may be used generally known
release agents which include, for example, hydrocarbon-
based release agents such as paraffins, fatty acid-based

30 release agents such as stearic acid, fatty acid amide-
based release agents such as stearic acid amide, alcohol-
based release agents such as stearyl alcohols and

pentaerythritol, fatty acid ester-based release agents



25 aromatic polycarbonate by using an aromatic carbonic acid di ester

obt ai ned t hrough the decarbonyl ati on of an aromatic oxalic acid diester
and, control ling the anount of hydrol yzabl e hal ogen contained in the
aromatic carbonic acid diester to a vglgue snaller than a 30
predeterm ned val ue. Exanpl es The foll owi ng exanples are
given to furtheuch asiglysérin endies ey, |grma@bmenbasé%5ramdas@arts in
t he foll owi ng exanpl es nean %

by wei ght" and29p3FfsSugh asm%?%&ﬁ°netﬂﬂ%ﬁﬁ?qoﬂﬁérﬁﬂ§§ stated, respectively.
Physi cal propertassm@ cdfotalt qrws;e%%a' %%tﬂ%?:gﬁﬁi‘é“éﬁ& as

follows. 5 (1) Viscosity-average nolecular welg The intrinsic
vi scosity of aloovggnﬂ¢ thMthﬁmand dytdsor i de solutlon i s measured using an

Ubbel | ohde visc he v c03| aver nol e ular melght is 10
i HEDE A Y ek Gz URp 0 R

obt ai ned fron1the f

10-[err] Merr]particuiaa)lf:oimitéa vadwte)these addlth@sLﬁayvaéueiﬁécely
pol ycarbonate pellet (2.5 (short 15 diameter) x 3.3 Iong di aneter) x 3.0
(length) m i dedrr*é'asa%iacwb%n#*m af mas test Ped lessn§hereckiDnanohepr of

Ni ppon Denshokﬂréggfg?cpirsft$g%?quﬁgg b value is used as an index of

yel | owness. In"the follown "I npossi bl e" denotes that
pel | eti zati on was |ﬂb©ssst¢23intéhhhnnghomeabadansbe@hebnmmhelemmmatimeight

f th I d h I | d_not . b d,
(3)" Cont ent Vor SRUREPEY CePadRd e THe SoRlapid chrhRs ALl oire tons

formed by the bfdthéyprésent invention can be carried out by distilling

out an aromatic monohydroxy compound formed by stirring
them, while heating, in an inert gas atmosphere as known
in the prior art. The reaction temperature is generally

15 120 to 350°C, preferably 160 to 300°C, and the pressure
reduction rate of a reaction system is increased to 10 to
0.1 Torr in the latter stage of the reaction so as to
make it easy to distill out the aromatic monohydroxy
compound, thereby completing the reaction.

20 Effect of the Invention

According to the present invention, an aromatic

polycarbonate having a high molecular weight and
excellent color can be easily produced without impairing
ester interchange reactivity for the production of the

25 aromatic polycarbonate by using an aromatic carbonic acid
diester obtained through the decarbonylation of an
aromatic oxalic acid diester and controlling the amount
of hydrolyzable halogen contained in the aromatic
carbonic acid diester to a value smaller than a

30 predetermined value.

Examples

The following examples are given to further

illustrate the present invention. "%" and "parts" in the



25 of hydrol yzabl e hal ogen is neasured by the foll ow ng met hod. One
gram of an aromatic carbonic acid diester is di ssolved into 20 m of
toluene, and the 10 m of purified water is added, and stirred for 20
m riutes to extract hal ogen ions into er. The anmpbunt of hal ogen 30
lons contained in 50 [err]l of this soluti’on is determ ned using 2 mM

of NaHCO3 as afo@hiwengndxbipl&X508an 0™ by wdiighet egicaPhagitsDognex Co.
Lt & (4) Anount of branched pol ycar bonat e

18 20 Wgightpel yRieB8natReTELR SEAtady inespestiivedy. Physical

chloroformd a Re+hpan Pi S dm{ rd. M oTa[=4a\V asakicylate
type (HL 8.06 ?%Og.%tppﬁjg Fgﬂ?0£g¥ﬁ%%%§§£%§ é%r we a DPCSJ-ur h type (Ha
8.23 to 8.27 pfojllams.nmeasured with 5 270 Mz [err] H NVR (EX270 of JECL
LTD.) 2,048 tinmes to determ ne the anmount of a branched pol ycarbonate.

Exanmple 1 5 300 parts of diphenyl oxalate was charged into a 10

reactor equi ppgd )W M saoslityL 8rePife ISP THYr GRI1GHE and 4. 65 parts of
t et raphenyl phosphoni um chl ori de was added thereto as a catal yst. The

tenperature inside The iBszivsic vigeorltwake® tb 25gdd medbylasenal
pressure and h@rigel E@ﬁ't@gnci‘ébxﬂé‘a@f‘é’d"@&gﬁ%%&%%@%ﬂd utside the
led out at err

system 15 decarbonyl ation reaction was carr Cfor 3
hours t o obt ai widgicomertel,canlobheevi{ 8BSy eatenade/ ma®echlar wBRGhyi ébsd 95

% . To 200 parts . of this diphenyl rbonat e was added 400 parts of
distilled eF%ﬁﬁF@eaa?EPT,t ﬁdf°if?ﬂg“%1§ﬁ?ﬁ2}q%ﬁ heated to 90[err] C and
stirred for 1 hour.[A,?0=hfqy S0l gttypeon (di phenyl carbonate |ayer) was

separ at ed and dried at 50[err]C under a reduced pressure for 24 hours
to obtain di phenyl carbonate containing 1.8 ppm of hydr ol yzabl e

chlorine, to b seg . hn_an..e nt er change reaction. 25 100
parts of bisphgn I %o%gf prg%%ﬁgéeel Chem cal Co., Ltd.), 95.7 parts

of the above di phenf{thecaabomalse 8f a polycarbonate pellet (2.5 (short
15 diameter) x 3.3 (long diameter) x 3.0 (length) mm) is
measured by a reflection method using the ND-1001DP of
Nippon Denshoku Kogyo Co., Ltd. and the b value is used
as an index of yellowness. In the following Tables,
"impossible” denotes that pelletization was impossible to
20 be done because of low molecular weight of the

polycarbonate and hence, the color could not be measured.

(3) Content of hydrolyzable halogen
The amount of halogen ions formed by the hydrolysis
25 of hydrolyzable halogen is measured by the following
method. One gram of an aromatic carbonic acid diester is
dissolved into 20 ml of toluene, and the 10 ml of
purified water 1s added, and stirred for 20 minutes to
extract halogen ions into water. The amount of halogen
30 ions contained in 50 pl of this solution is determined
using 2 mM of NaHCO, as an elute and the DX500 Ion
Chromatograph of Dionex Co., Ltd.

(4) Amount of branched polycarbonate



x 10-[err] nole of sodium hydroxide and 1 x 10[err] nole of

t et ranet hyl ammoni um hydr oxi de, based on 1 nol e of bi sphenol A, as
catal ysts were charged into a reactor 30 equi pped with a stirrer and
distillation colum, and the inside @ the reactor was substituted

Wi th nitrogen. This m xture was heated to 150[err]C to be nolten under
agi tation. The2®amgeof podycerbphahel isadisisetved ekh df£4 iml Dfhour by

o M rer RHTREAE TG arY the” Fhanchitb BEridfures 5 Dia PR for 2
hours by furt hel iyl m;yﬁ&qntleﬁpesawrs 1opg 9[ etz | £0 .51 phy edigci@g the

pressure to 1 and then | e to sodium catal yst_of
tetrabutyl phds GRAER ﬁﬁﬁeﬁz@ﬁetguﬁf8ﬁaPEmb%éF%uﬂﬁ§FQE941Wlth
stabilizer,g o Mz Ufie Sekh NG Oftktst v kne

PolycarbonateqﬂEV|ﬁb a §?§cgs$t$ é@%ra e no egula%ﬁggtimgsgﬁf of 15,200 was

obt ai ned and cletemtimen fis lapounitt bf a brenChed pdlhycapmdnate was neasur ed
for the physical 10 properties of the polycarbonate. The conditions and

results are shown in Tables I-A and |-B bel ow Exampl e 2
Washi ng of di peimgiecar bonate, obtained through the 15 decarbonyl ation
reaction of diphenyl oxalate using t et raphenyl phosphoni um chl ori de as

a catal yst, with hct00 Pagts jof] 8drhen¥l QE3leEpcEdedcchandrd itha@ sane

opm of hych 1 Yo O prEred Bl ar BELERAE, S87R"E0M BN QI 18 e

manner as in E(@rﬁolpaﬂ!:samﬁapietraphehgﬂ. phosptophenychber bde atas veedaded. A

ellet of th ho d, f
Dhyst cal  pr opdeRets G o GRFANANe ot rEIR LG GRADRE. the FORGEPEs |-

and | -B bel owwas elevated to 255°C under normal pressure and while

removing carbon monoxide gas generated outside the system,

.15 decarbonylation reaction was carried out at 255°C for 3
hours to obtain diphenyl carbonate {(DPC selectivity: 99 %,
DPC yield 95 %). To 200 parts of this diphenyl carbonate_
was added 400 parts of distilled water(pure water), and
the mixture was heated to 90°C and stirred for 1 hour. A

20 heavy solution (diphenyl carbonate layer) was separated
and dried at 50°C under a reduced pressure for 24 hours
to obtain diphenyl carbonate containing 1.8 ppm of
hydrolyzable chloriné; to be used in an ester intérchénge
reaction.

25 100 parts of bisphenol A (of Nippon Steel Chemical
Co., Ltd.), 95.7 parts of the above diphenyl carbonate, 2
x 10°° mole of sodium hydroxide and 1 x 10™* mole of
tetramethylammonium hydroxide, based on 1 mole of
bisphenol A, as catalysts were charged into a reactor

30 equipped with a stirrer and distillation column, and the
inside of the reactor was substituted with nitrogen. This
mixture was heated to 150°C to be molten under agitation.
Thereafter, most of phenol was distilled off in 1 hour by
reducing the pressure to 30 mmHg and elevating the



25 . Exanple 3 Washi ng of di phenyl carbonate, obtained through

t he decar bonyl ati on reacti on of di phenyl oxal ate using t et raphenyl
phosphoni um chl ori de as a catalyst, with hot 30 distilled water was
repeated twice in the same manner as ..n Exanple 1. The obtai ned

di phenyl carbonate was charged into a“distillation device having a

packed col um temp&fuiwpediov 2doctdie $H8A, SULLER- a6k efla £t anii & ¢ut o
obt®ai n di phenyl carbonate containing 0.9 ppm of

20 hydr ol y§@B| 2 koyns b firthes edieyadings tieyfgmpesature tocdhefi¢i ons
as a bottomte r ; [ ol u op ssu 20 mrHg
and a refl ux r%?‘?of%#ﬁ%fl?é e ﬁégs%ﬁe:st%erl ?ﬁltﬂ re aﬁggﬁégagtﬁgﬁg et ween

t hi s di phenyl méleatbdosadiumnehirlgEtend thtwadbudgidr ppdsphoninmt he sane

manner as i agple. 1 to synt hesiz ol ycarhonate. A ellet of .this
pol ycar bona?eEaﬁggﬁ%Je‘ﬂe?ﬁ“%r%u r‘l’%[ Hdd £5; s Sﬁﬁ?’l’?%ﬁ?rpr%@rt i es.
The conditionstﬁgdrégﬁy{1§% prod@ict Sh¥Vkneagkahl es 1-A and |-B bel ow. 10
Exanpl e 4 400 parts of an aqueous sol ution of sodi um

hydr ogencar bonat e hBl¥eprbonats mvidite aaydsgosd tyneveragpameteelar phenyl
car bonat e, obtgj thro ﬂﬁ%ﬁr i # tL.o [ yl
oxal at e usi ng Qéﬂ&?&t%pﬁ%%‘?&ﬁ%ﬁp oni E%%;ﬁng icglg z"}g&g %apggég?,pgﬁlg t he
m xt ure was heat edtter 90[Mrilg @edn@tsvasr mdasored fourthe physiddli n

di phenyl carbonate containing 1.3 m Qf hydr ol yzabl e, chl oripe. 20

An ester iipergﬁaﬂﬁﬁ?:?%%\c??o%‘%e?‘&%&?ﬁoqﬂn?ttﬁ‘phgﬁﬁl °n$lEja?’Eﬁ)rPa1? and

bi sphenol A wagegaitsesrUshbin L Teies I-ATRMGCT-BSbeloksanple 1 to
synt hesi ze pol ycarbonate. A pell et of this polycarbonate was used for

t he neasur enent of its physical properties. The conditions and results
25 are shown iﬁx&ﬂﬂi&le'A and | -B bel ow.

Washing of diphenyl carbonate, obtained through the

15 decarbonylation reaction of diphenyl oxalate using
tetraphenyl phosphonium chloride as a catalyst, with hot
distilled water was repeated twice in the same manner as
in Example 1 to obtain diphenyl carbonate containing 1.5
ppm of hydrolyzable chlorine. Polycarbonate was

20 synthesized in the same manner as in Example 1 except
that this diphenyl carbonate was used. A pellet of this
polycarbonate was used for the measurement of its
physical properties.. The conditions and results are shown
in Tables I-A and I-B below.

25
Example 3

Washing of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using
tetraphenyl phosphonium chloride as a catalyst, with hot

30 distilled water was repeated twice in the same manner as
in Example 1. The obtained diphenyl carbonate was charged
into a distillation device having a packed column
equipped with the 100A SULZER Packed Column CYX6 to
obtain diphenyl carbonate containing 0.9 ppm of .



Exanpl e 5 400 parts of an aqueous sol ution of sodium

hydr ogencar bonate having a pH of 8 were added to 200 30 parts of di phenyl
carponate, obtained through the decar bonyl ati on reacti on of di phenyl
oxal at e usi ng t et raphenyl phosphoni um oride as a catalyst, and the
m xture was heated to 90[err]C and stirre or 1 hour. The obt ai ned
heayy soIut|onh&drpmgzybleachnﬂﬁiﬁeIammzﬂ yiasld of 85 % under such

21 purified b¥8d|stll ation in the same manner as at an

yield of 85 % C8VGBLAPASRBHRNYPLEAR HESMREFatULS, B, Ionné‘— oascséﬁmaf top

hydrol yzabl e cilregski®e of 20 mmHA RS £ rd M GRANGE Jeeact i on between this
di phenyl 5 carbonate and bi sphenol A was carried out Iin the sane

manner as in Exanplén1e$besyhmtﬁxmhﬁngﬂﬂgﬂﬁnﬂmmnametwaen tpebldiphényhis

| b f | i es.
B condit | Sns (REyURgEe fha' DEsPRARM SHs cartacd BT Fhe Bamby, 10°
Exanpl e 6 mannég asten ER&mpTEan oo rﬂ&ﬁihéﬁli&@bﬂ%aﬂ"b@hﬁ'ﬂ&' A

carbonat e, containing 0. 5 m of hydrol yzabl e chl ori ne, of Exanple 3 and
bi sphenol A waBeldfti 8§ BB Slﬂ°%¥ﬁﬁ€k9ﬁ?@§iWﬁﬁnﬂﬁGQqurhtEﬁaWﬁﬂé“!emﬁaépt

that a disodi ugesakk ? ysichsgﬁéﬁéitfé¥@5TH%erhﬁiﬂhaﬁQ offégéwﬁi[err]

hydr oxi de as an | nt erchange catal yst 1 n an anoun

nol e, in teRwe §howudinn‘l‘abhsed10m andphdhdlelaw.t o synt hesi ze

pol ycar bon e A pell et of this polycarbonate was used 20 for the

measur enmenf of its physical properties. The conditions and results are
shown in Tabl eExbmpiangd | -B bel ow. Conparative Exanple 1 25

D phenyl carbonate, obtained through the decar bonyl ati on reacti on of

di phenyl oxal at e us#ﬂ% parts of an ‘aqueous solution of sodium
hydrogencarbonate having a pH of 8 were added to 200
parts of diphenyl carbonate, obtained through the

15 decarbonylation reaction of diphenyl oxalate using
tetraphenyl phosphonium chloride as a catalyst, and the
mixture was heated to 90°C and stirred for 1 hour to
obtain diphenyl carbonate containing 1.3 ppm of
hydrolyzable chlorine.

20 An ester interchange reaction between this diphenyl
carbonate and bisphenol A was carried out in the same
manner as in Example 1 to synthesize polycarbonate. A
pellet of this polycarbonate was used for the measurement
of its physical properties. The conditions and results

25 are shown in Tables I-A and I-B below.

Example 5

400 parts of an aqueous solution of sodium
hydrogencarbonate having a pH of 8 were added to 200
30 parts of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using
tetraphenyl phosphonium chloride as a catalyst, and the
mixture was heated to 90°C and stirred for 1 hour. The

obtained heavy solution (diphenyl carbonate layer) was



t et raphenyl phosphonium chloride as a catal yst, contained 24 ppm of

hydr ol yzabl e chl ori ne. An ester interchange reacti on between this

di phenyl carbonate and bi sphenol A 30 was carried out in the sane manner as
inExanmple 1 to synt hesi ze pol ycar bon £ The conditions and results
are shown in Tables I-A and |-B bel ow Conpar ati ve Exanple 2

22 Di pbﬁﬂﬂhéarB?néiﬁti!?béﬁi&?diﬂ héi Banld1ganner @GRCaARLERYMBLEON
reaction of diphenyl oxalate usin t etraphenyl phosphoni um chloride as

a catal yst, coﬁt atnas Yieldmfp%% bi toyeh iy iphenyloqazdonakeest er

i nt er change bgt yee Qégy r and bi sphenol A
was carried out Bﬁﬁﬁﬁ'hgﬂgaﬁéwﬁ nner Shsig(lﬂri ]1% é%ﬁe%%:iglpt that a

di sodi um salt of b|AphesoérAdmasrchanberrqﬂcﬂibnometweamdWhﬂshﬂdphuhﬁﬁ as an

ester interchange, cat npunt of 2.0 10[ err nnle in terns
of sodi um asé’grBﬂnfg F‘Eﬂhgﬁﬁph%mf P A %%%tﬂ‘v{ al¢he

condi tions nﬁﬂﬁe"rea's!' ia E‘kg@f@"‘@ td Jﬁbér?ésiz& ?{éaz%o?ﬁltgw

Exanpl e 7 parts an aqueous sol ution of sodium1
hydrogencarbon@?élnavpﬁgtaipFpolYQGrbﬁniteuwﬂﬁiuﬂﬁinﬁDr theameasuiretephieny|

oxalate using 2t Loh haBHERH BEorer PEETLARK PopRIciRRR: oiE Rpablblcy .

catal yst, and tlre mtmr énwgabhest vda tandO0f B rdyiaand stirred 20 for 1 hour.

To the obtai ned heavy sol ution (di phenyl carbonate | ayer) was further
added 400 ﬂé%ts of distilled water, and the resulting m xture was
heated to 90[eE§hﬁpggg§ stirred for 1 hour. This additional washing step
was repeated tw ce. The resulting heavy solution was purified 25 by

distillation in theABapstaunibtenchangezensiian hetween diphenyl
carbonate, containing 0.9 ppm of hydrolyzable chlorine,

of Example 3 and bisphenol A was carried out in the same
15 manner as in Example 1 except that a disodium salt of
bisphenol A was used in place of sodium hydroxide as an
ester interchange catalyst in an amount of 2 x 10°° mole,
in terms of sodium, based on bisphenol A, to synthesize
polycarbonate. A pellet of this polycarbonate was used
20 for the measurement of its physical properties. The
conditions and results are shown in Tables I-A and I-B

below.

Comparative Example 1
25 Diphenyl carbonate, obtained through the

decarbonylation reaction of diphenyl oxalate using
tetraphenyl phosphonium chloride as a catalyst, contained
24 ppm of hydrolyzable chlorine. An ester interchange
reaction between this diphenyl carbonate and bisphenol A

30 was carried out in the same manner as in Example 1 to
synthesize polycarbonate. The conditions and results are
shown in Tables I-A and I-B below.

Comparative Example 2



yield.of 90 %to obtain diphenyl carbonate containing 1.9 ppm of

hydr ol yzabl e chl ori ne. An ester interchange reacti on between this
di phenyl carbonate and bi sphenol A was carried out in the same nmanner
as in Exanple 1 except 30 that a disodiumgalt of bisphenol A was used in
pl ace of sodi um hydr oxi de as an esterzg%terchange catalyst in an

amount of 1.2 X 10[Bi]%ﬂteﬂ?iecai:ﬁbﬂﬁéfﬁ dHra9dduPhrdaghd ta8 bi sphenol A,
to synt hesi ze pol ycarbonate. A pellet of t his polycarbonate was used
for the nmeasur @gEArPepYiation reaction of diphenyl oxalate using 23

physi cal prOpeEEEfﬁpﬁggﬁ%féﬂgé@mmo%ﬁet S22 219 st LB I??hga - A

and | -B bel ow. s of ‘an aqueous solution of
sodi um hydr 2¢eppar bbnhyérbohyzable ¢ilafink)l waneeatdedihbePdflange parts of

di phenyl cagbonate, ,obtai ped through_the decar bonyl ati_on reacti on_of
di Bhen§| ox3l aF&26510Y Segwe%d{%ﬁ%@rﬂq%féﬂ’df Gag )énﬂ‘dphé§ﬁhﬁﬁpﬁn{'\
chloride as a #QsCahal¥&l, odhdih Nendr sdnd SatderNea! A% E2aR8h0 8" :1] Exa8dt

stirred for 1 hour. To the obtained heavy sol ution (di pheny
carbonat e | ayefhatag disedbumasriby af)dismphenadi Adiwasi hised in maace, ofind t he

resul ting m xt - MAS 0_90] er n tirred for 1 hour. This
addi ti ongl ms%?ﬁﬁ&@t %%%mg}ggié Er‘%p%rgté(’agc}% vmlgléz ﬁrg?xgﬁgg ﬁa(glaéiﬁﬁﬁy?nc??bonat e
cont ai ni ng aflotnppof ol . bydr b Y zmble, cin oternes o sRtivim,i Bagedhange
reaction bgbme n this gi hengl carbonat e and bi sphenol A was carried
out in the an§iﬁ8 fige ag'iﬁ B eS Iz nadcarbonate. T SRR IRRS  of

bi sphenol A wagngsgdsuiitd! 866 Shovdd SPHAHNLY A-AXiad@ 3SBABeESHET
i nt erchange catal yst in an anount of 1.8 x 10[err] nole, in terns of

sodi um based on bi sphenol A, to synthesize polycarbonate. A pellet of

this poncarboEgéﬁ%%ggzused for the neasurenent of its physi cal
properties. The conditrons and results are shown 25 in Tables I-A and I-B

bel ow. Exanpl 409 parts of an aqueous solution of sodium

15 hydrogencarbonate having a pH of 10 were added to 200
parts of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using a
hydrochloride of tetraphenyl phosphonium chloride as a
catalyst, and the mixture was heated to 90°C and stirred

20 for 1 hour. To the obtained heavy solution (diphenyl
carbonate layer) was further added 400 parts of distilled
water, and the resulting mixture was heated to 90°C and
stirred for 1 hour. This additional washing step was
repeated twice. The resulting heavy solution was purified

25 by distillation in the same manner as in Example 3 at an
vield of 90 ¥ to obtain diphenyl carbonate containing 1.9
ppm of hydrolyzable chlorine. An ester interchange
reaction between this diphenyl carbonate and bisphenol A
was carried out in the same manner as in Example 1 except

30 that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an
amount of 1.2 x 10° mole, in terms of sodium, based on
bisphenol A, to synthesize polycarbonate. A pellet of

this polycarbonate was used for the measurement of its



400 parts of an aqueous sol ution of sodium hydr ogencar bonat e havi ng a
pH of 10 were added to 200 30 parts of di phenyl carbonate, obtained through

the decar bonyl ati on reacti on of di phenyl oxal ate using a
hydtr ochl ori de of tetraphenyl phosphoniunlgﬁioride as a catal yst, and
the m xture was heated to 90[err]C and stitted for 1 hour. To the

obt ai ned heavyph@kUth®Npt&p8PLI¥E. The conditions and results are shown 24

carbonate | ayer) was_further added 400 parts of distilled wat er, and
the resul ting APxTabéegas-AeanddIlth BBI@¥+] C and stirred for 1 hour.
Thi s additional washing step was repeated twi ce to obtain diphenyl

carbonate containing 5 3.9 ppm of hydrolyzable chlorine. An ester
i nt er change Examptei 8n between this di phenyl carbonate and bi sphenol A
was carried out in the sane nanpner as in Exanple 1 except that a

di sodi um saft of b|%BﬂeﬂﬁFtﬁxQﬁsa%s%SP?QPﬁﬂ%ﬂ%¥qﬁ°n £ SO4LUM hydr oxi de as
an ester | nterﬁ%@ﬁﬁeﬁé&ﬁb&ﬁété”hé@iﬂ@ Zﬁﬁ)% 1Y werk aaHdleetol 208l e, in

terms of sodium baSed bi sphenol A, to synthesize pol ycarbonate. A
pel | et of pmrsSpgfydépbenmecaabom’e@, fartaimedrddmougie theof its

physi cal propert| ondi tion nd resul.ts are sho in_Tables |I-A
and | -B bel ow. f?g§b° gﬁﬁge£ﬁ%C§ign of @ ﬁi%t%?%%ég% §FJF§é8 wat er
were added to h9drpeniisride of tepbapyénghriruEstonini aim%driﬁler agga the
decarbonylatlon reaction of di phenyl oxalate using a 20 hydrochl oride of

t et r apheny%h&&5REESEm Eﬁﬁonﬁe’“é’ét‘ére wag fegted toy P’ tché“ﬂ gtdreedas

heated to 90[ epirCiafdust | F&Gkhe oﬁﬂHiﬂEd“HéhvaQbiuW@SH'@Eiﬁﬁ&ﬂyfﬂs
repeated twice to obt ai n di phenyl carbonaté containing 4 ppm of

hydr ol yzabl e clkesbenateshaperer waatéutMeadmem mts)@tﬁ/\@éﬁttiﬂulgd
di phenyl carbo an [ e @0° nner
' %E%r g nQ ﬁﬂghggggfﬁﬁgdm sk %jlbl sp eno R Gaand,

as in Exanple XCép I'tm sa was used in
pl ace of sed&mwebyﬁbnxndhoas-euwhxﬁeﬂddmﬂmamahamgshaagabyep wasan

amount of 0 x 10[err] SOdIUﬁ] sed on 30 blsphenol A
to synthesﬂfé ﬁ@P?% ﬁggge tﬁ ﬁ%F?%? phenyl,ca ORI AR used

for the neasurgnﬁnbpﬁfoEtﬁydrolyzable chlorine. An ester interchange

reaction between this diphenyl carbonate and bisphenol A
was carried out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of

20 sodium hydroxide as an ester interchange catalyst in an
amount of 1.8 x 10° mole, in terms of sodium, based on
bisphenol A, to synthesize polycarbonate. A pellet of
this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown

25 1in Tables I-A and I-B below.

Example 9
400 parts of an agueous solution of sodium
hydrogencarbonate having a pH of 10 were added to 200
30 parfs of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using a
hydrochloride of tetraphenyl phosphonium chloride as a
catalyst, and the mixture was heated to 90°C and stirred

for 1 hour. To the obtained heavy solution (diphenyl



physi cal properties. The conditions and results are shown in Tables |I-A
and |-B bel ow. 25 Conparative
Exanpl e 3 400 parts of distilled water were added to 200 parts

of “di phenyl carbonate, obtained through tg% decar bonyl ati on reacti on of
di phenyl oxal ate using a 5 hydrochl oride t et raphenyl phosphoni um

chloride as a carbéRd®é yedyeR N drddEubvHdl @deRa 199! parte 89[8§§t£if8€pn]

sti’tred for 1 hour to obtaln di phenyl carbonate contal ning
hydr ol yzabl e cWRBRF neand\nthe txgsykiting misjaire wasabeatedbéoweehCt ang

di phenyl carbo LS A ' Qut. in the sane manner as
i InIOExa?/rpI el eggié%t:é&dfﬁafr}g&%'soglillg%mggfﬁ%%ﬁsh%?s‘ﬁ%%% 9 SVR %d in

pl ace off , godengahqdrnmiﬁb‘as dbt&iﬁ(ﬂﬁpn@mgacbamgenagéabﬁﬁta%ﬁi A
anount o err , in terns _of sodiu ased on i spheno ,
to synthesi2e %o%é@?b%ﬁngﬁr%%m& cxlopd nen; rsg%o?ﬂ:%? b@ﬁ@%&pgmsed f or
the measurenmentefttid® betwdeis Gfls RIPRRNY1CSar Bﬁa%gngh&iﬂﬂégﬁgﬁ%iZ§U|ts

are shown in Tables I-A and |-B below. nparative 20
400 parts of d¥asic¢argle@teut wer cheddathet mapd@rpast 4n Examplei phexyépt

car bonate, obtay t he carbonyl.ation reacti on of di phenyl
oxal ate using gﬁggqaﬁ§%$oc cwﬁ%ﬁ§(ﬁFd?5fP§ﬁﬁé&yﬁ ﬁﬁﬁsBﬁSﬁi§ﬂ1B APk as a
catal yst, and sodium tiydronbde hantar dste?0[iaterchangesthtafs 2514 04n1 hour
to obtain gﬁphen%l carbonate containing 5.8 ppm of hydrol yzabl e

chl ori ne. cUPInY R r2tthifel 0 MQksye tdito hegaswodn sedLymgi pagAdI oBar bonat e

and bi sphenol ¥isphed®P £aréd &ffitediZel RO 150ARHBRARE" %éﬁla@éﬁr% es(l)

except that a di sodium salt” of bisphenol" A was used
sodi um hydr oxi telaPalvearhonate srashasgd Earathet measanement aobuhts of 3.0 x

10 l e, J ' based . bisph | At hesi
pol year bonat e, "N LSyt adl, (B8 CRR01 ot "R Yttt A gnei *©
measur ement ofintBables pinksiarad IpBp@liowes. The conditions and results are

shown 15 :

Example 10
400 parts of distilled water were added to 200 parts

of

of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using a

20 hydrochloride of tetraphenyl phosphonium chloride as a
catalyst, and the mixture was heated to 90°C and stirred
for 1 hour. This washing step was repeated twice to
obtain diphenyl carbonate containing 4.9 ppm.of
hydrolyzable chlorine. An ester interchange reaction

25 between this diphenyl carbonate and bisphenol A was
carried out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an
amount of 3.0 x 10”° mole, in terms of sodium, based on

30 Dbisphenol A, to synthesize polycarbonate. A pellet of
this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown

in Tables I-A and I-B below.



26 .in Tables I-A and |-B bel ow Conpar ati ve Exanple 5 400
parts of distilled water were added to 200 parts 5 of di phenyl carbonate,
obt ai ned t hrough the decar bonyl ati on reacti on of di phenyl oxal ate using
a hydr ochl ori de of tetraphenyl phosph%g um chloride as a catal yst,
and the m xture was heated to 90[err]C andstirred for 1 hour to obtain
di phenyl car bogehpatebige 5 8 40 ppm of hydrol yzabl e chlorine. An ester
i nt’er change reacti on between this di phenyl carbonate and blsghenol A

was carried out in £f@ B%H&ﬁrﬁﬁwﬂ%sﬁﬁ9¥9¢-E%%ﬁ&l@efee to 2PQ;parts
di sodiumsalt gk Hhﬁﬂgﬁgflcérﬂ@ﬁa Cbﬂ{hiﬂ ough §gg|un1hydrOX|de as an

ester interchange cata I'n an 15 amount o .5 X 10[err] nole, in terns
of sodi um baséecanbonybatphnnnéa¢ti¢n)Qﬁﬂdﬂpnan&i.mdaﬁ@aebuﬁang aA pel | et

or oper {1 ce. STREVAGHAPLPGHECaRh FEEtATRe L EERARTORLom, Sragrage: 2 Hna 1+ 5

bel ow. cdtalyst, and the mixture was heated to 90°C and stirred

for 1 hour to obtain diphenyl carbonate containing 5.8
ppm of hydrolyzable chlorine. An ester interchange
reaction between this diphenyl carbonate and bisphenol A

10 was carried out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an
amount of 2.0 x 10° mole, in terms of sodium, based on
bisphenol A, to synthesize pqucarbonate. A pellet of

15 this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown
in Tables I-A and I-B below.

Comparative Fxample 4
20 400 parts of distilled water were added to 200 parts

of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using a
hydrochloride of tetraphenyl phoéphonium chloride as a
catalyst, and the mixture was heated to 90°C and stirred
25 for 1 hour to obtain diphenyl carbonate containing 5.8
ppm of hydrolyzable chlorine. An ester interchange
reaction between this diphenyl carbonate and bisphenol A
was carried out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
30 sodium hydroxide as an ester interchange catalyst in an
amount of 3.0 x 10° mole, in terms of sodium, based on
bisphenol A, to synthesize polycarbonate. A pellet of
this polycarbonate was used for the measurement of its

physical properties. The conditions and results are shown



[err] .

10

15

26
in Tables I-A and I-B below.

Comparative Example 5

' 400 parts of distilled water were added to 200 parts
of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using a
hydrochloride of tetraphenyl phosphonium chloride as a
catalyst, and the ﬁixture was heated to 90°C and stirred
for 1 hour to obtain diphenyl carbonate containing 5.8
ppm of hydrolyzable chlorine. An ester interchange
reaction between this diphenyl carbonate and bisphenol 2
was carrled out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an
amount of 3.5 x 10° mole, in terms of sodium, based on
bisphenol A, to synthesize polycarbonate. A pellet of
this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown
in Tables I-A and I-B below.
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[err] [err] 29 Exanpl e

400 parts of an aqueous solution of sodium hydr ogencar bonat e having a pH
of .10 were added to 200 parts of di phenyl carbonate, obtained through
the 5 decarbonyl ation reaction of di phenyggoxalate using a hydr ochl ori de
of tetraphenyl phosplg,onl um[ch] orfi dé ds catallysy, pand the H xt pre was
heated to 90[ernr] C g inredat torl &ihQur. iTo ithe optAi ged g\av,/
sofuti on (di phgnyl '@d‘éﬁb n-gtejI%yé‘f)mvas:ﬁ'urf‘herv-iadﬁagallg(k\:pam of
distilled 10 wdter, o pall & 8i|xd 5 e |Ras| Beased [te [80[|eF r & and
stirred for 1 RHour. I tiqgna shi ng stiep was riepgategd tw ce. The
resul ting heavy 8ol yt o+ by—ehrstHHat+prtArrthe—safe nner
as in Exanple 3@t an g vyield df 80 (% tlo p‘%taﬁ’;n di phepyl ceFrbonata
containing 0.9 |5 p Bf hyqgolyzabl ¢ ghlgrEned Anest 3%: i gt gr chhange
reaction betweer t hils i pheny| gar b@-nat-égn@ bgispherol- | +|was cafridd out
In the sane marirger a® ILn E>~amp|"'e excgpt %t t| 8P s8di Anl'sat o7
bi sphenol A wag dused i8 pl ace of sjodijum-Ayd&oxj de¢ as agn ﬁestqr
i nt er change cat|qy ystHn—anrt26rateuht—ei13—b—x11oher+}—feHe—tA—terts—af
sodi um based g f,bjns@gano A, 1o jsynthesize polyca'bonatbe. A pel |l et of
t hi s pol ycarbonate | S ppR |[the JUP 6FEND Of QI[tB/| 2| SplySsicale
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400 parts of an aqueous sol ution of sodium hydr ogencar bonat e havi ng a pH
of 10 were added to 200 parts of di phenyl carbonate, obtained through
the 30 decarbonyl ation reaction of diphenyl oxalate using a

hydr ochl ori de of tetraphenyl phosphoniunlfgloride as a catal yst, and the
m xture was heated to 90C and stirred r 1 hour. To the obtained heavy
sol ution (diplEpeMple 1aarbonate layer) was further added 400 parts of
digstilled 30 water, and the

resul ting mixture #88 Paxtedofoanopanepes aseilution jof egpdigm 1 hour. This

addi ti onal wasfy e | CE. S ' sol ution
was purified W‘%&%&?’?ﬁ“ﬁ%ﬁ itgnh?%g? hegsgﬁnegﬁan%rﬁe%g ﬁ&%%ﬁgﬁ@% at an 5
yield of 90 %partabtefi dighehglylcaravhabal eovbaimedi tigrdudgh theppm of

hydr ol yzabl | orine. An ester interch reacti on between this

c ange
di phenyl cat bSIRGFPORTIGtdoRe FERCALOD © 812%??3{%0“&&&1?% Y% &ve nanner
as in Exanpl e nhave@llorige! B2t tat¢apREhYI SROSpEn Nirk AL b UBS dised in

pl ace of 10 sodi um hydroxi de as an ester interchange catalyst in an
anount of 3.0 catedwat.) amdl &hej mirsnwe wasshedted bast Grand siiigpteshol A,

to synt hesi ze car bonat el | of this polycar ate s used for

t he nmeasur enen oqgofyl ?&ols&%' gﬂyg?ga?bﬁéjo’b%‘? ttfeeasv.y u(%‘t?&i R%@Rée ¥d results

are shown 15 icarbdilate ay@rgnerakl £Brighepvadded 40 padts dfS distilled 400

parts of an aqueous sol ution of sodium ggdro encar bonat e having a pH of
b%g

10 were add®d 1aFefho G fRer Fesrldipdemyrte tReatpt S netP th h the

decar bonyl at i it ia@ed ifF Af hduReNYhi 9XFA P18 31N YaBhing R¥ApOGRLOri de of
t et raphenyl phosphoni um chloride as a catal yst, and the im xture was

heated to 90[ érefedtadd tatlicer.edThe reésululnmreavip sHatdionawasd pusidged
PRI Rt g R e it e
stirred for 1 yhimiid ofhis® addiot ichtainnwdiphegyit eprvemsate corepeiatiagy toMxce to
obtai n di phenyl car n%&%lp%g Bnkﬁgorine?']AJ“”Eéﬁ}'Eﬁ¥é¥ z%pge chl ori ne.
An ester T erRH: ydroly e ang
reaction between this diphenyl carbonate and bisphenol A
was carried out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an
20 amount of 3.0 x 10° mole, in terms of sodium, based on
bisphenol A, to synthesize polycarbonate. A pellet of
this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown
in Tables II-A and II-B below.
25
Example 12
400 parts of an aqueous solution of sodium
hydrogencarbonate having a pH of 10 were added to 200
parts of diphenyl carbonate, obtained through the
30 decarbonylation reaction of diphenyl oxalate using a
hydrochloride of tetraphenyl phosphonium chloride as a
catalyst, and the mixture was heated to 90°C and stirred
for 1 hour. To the obtained heavy solution (diphenyl
carbonate layer) was further added 400 parts of distilled



30 reaction between this di phenyl carbonate and bi sphenol A was carried

out in the sane nmanner as in Exanple 1 except that a di sodiumsalt of
bi sphenol A was used in place of sodi um hydr oxi de as an ester
i nt"ér change catal yst in an amount of %ﬂ? x 10[err] nole, in terns of

sodi um based on _ 31 bi sphenol A,
to synthesize pghyear BaRatRe LeBltflg Hixtultdivhd HAD ALY pagnised for
t he- neasurenent of its physi cal properties. The conditions and results
are shown i Stizisedsfpr- A hour} | Thilsclagditiopal waghiangl step was 400

parts of an aq | ut on of..sodi um,. . hydr n honat e havin of
10 were added #%%%8633 %%gg?s (ﬁh%ﬂﬁﬁﬁgﬁﬁingégﬁgﬁﬁi%358§%3 ng%stﬂ?gﬁgﬁgghe
10 decar bonyl abiyoaisedatie@honf ifi phe yime xidiier W I Examplydsoall ani de of
t etraphenyl phosphagnium chloride as a catal yst, and the m xture was

heated to 90 e®ipédard 20 fr kg obtalp Aiphepyl wa¥hanads sopdaindagyl-2

sol ution (diph I fyrt d ts of
distilled 15 wa er?faﬁga%ﬁgggégﬁ%?%ﬁ%aﬂ¥@§hrg&wgg%ﬁgaggge?gﬂggﬁérr]C and
stirred for 1 weactionobediweedi phis ydiphkeimhatarbonateor@nd bilsph&n®lpAm of
hydr ol yzabl e chl orine. ,An ester I nt er change reacti between this

di phenyl car boﬁvgﬁe"&ﬁaiea °Bf:sf)ﬂem? msmegg?%? &F ot %ﬂ & LB RRNner
as in 20 Exanph@at exagRbditimt sal€i 6pUbLep1sendl qf vmssnimlinAFwa&e_ of Used
in place of sodium hydroxi de as an ester | nt.erchange catalyst in an

amount of 30 goddpey hydreréde astaprnesteT integghange (wadedvst BRs@Renol A,
Lo synthesize BAlKGR BENSLE. x 10-"AnBEk| CinOfobil S0P AJEARPOIAR AR Used

for the 25 nmeasurenment of its physical properties. e conditions and
results are shdusphenddbRestpl spntihesize Bbdkycarbonate. CAnpeidetvef Exanpl e

rec D PRETY p630R030 Sy 804 8L NG8kd K Hhd HoadtalREA BOYR' 07

reaction of di
physical properties. The conditions and results are shown

15 in Tables II-A and II-B below.

Example 13
400 parts of an aqueous solution of sodium

hydrogencarbonate having a pH of 10 were added to 200

20 parts of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using a
hydrochloride of tetraphenyl phosphonium chloride as a
catalyst, and the mixture was heated to 90°C and stirred
for 1 hour. To the obtained heavy solution (diphenyl

25 carbonate layer) was further added 400 parts of distilled

| water, and the resulting mixture was heated to 90°C and

stirred for 1 hour. This additional washing step was
repeated twice to obtain diphenyl carbonate containing
3.1 ppm of hydrolyzable chlorine. An ester interchange

30 reaction between this diphenyl carbonate and bisphenol A
was carried out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an

amount of 3.0 x 10™° mole, in terms of sodium, based on



hydrochl ori de of tetraphenyl phosphonium chloride as a cat al yst,

contai ned 39 ppm of hydrolyzable chlorine. An ester interchange reaction
bet ween this di phenyl carbonat e and bi sphenol A was carried out in the
same 32 manner as in Exanple 1
except that a disodiumsalt of bispheﬁ&l A was used in place of sodium

hydroxi de as apisphefSie€A, | £6 e5HiaNas (AR 1¥arbdnakedMANe Pletd-dF X
10[ err] nol e, in ternms of sodium based on bisphenol A to synthesize

5 pol ycar bonat €highpotyeaithonake ek used forathesmeagurament ghbits |1-A

and I1-B belo : ' dj e,
obt ai ned thr ongﬁyfﬁ%aigé %%%f%iloe%ﬂ a'Er Pgnché\g??éﬁgogﬁ%iéﬁgﬁﬁé Oa;:gef g%ﬂe;%nsi ng
t et raphenyl phaspbablies) Thiprase NG ddlowaf or m as catal ysts, with hot

distilled water was repeated twice in t he same manner as in Exanmple 1.
The obt ai ned di phenyl carbonate was charged into a distillation device

havi ng a 15 pag%ﬁﬂ%QQLan equi pped with the 100A SULZER Packed Col umm
CYX6 to obtain di phenyl carbonate containing 0.9 ppm of hydr ol yzabl e

chlorine at an yi el 400fp@0tssemdan agusious sodurdioni ofissediambott om

tenperature of,2 rr]C.a colum to pr, ure_of garﬁlw
rati o of 5. 2Ohyggggﬁﬁé%g?%?aﬁﬁﬁg?ﬁhgﬁééI?%égfﬁ nWEEFw8§a65H¥§ gﬁ henyl
carbonate and pagpbesp! dfphesyl additshatd, iobtdifedaBroughM@hger as in
Exanpl e 1 except that a_ disodiumsalt of bi sphenol A was used in pl ace

of sodi um Afdr BgFaEPaRYIAtion reaGklqm el Haheavdacxr}atei RSERIaftount of
2.0 x 10[err] Hyhfocﬁﬁgfﬂaé%fritﬁéeﬁéggam piREphoRiull $RERhe st 8

synt hesi ze pol ycar bonat e. of t'his polycarbonate was used
for the neasureatalyst.iasdptiysinkttyreop@s heatethdo 90° €oaddt sbhsradd

e e, SR Aol o o WAheR neplekal ity (aILE 10
obt ai ned in t heaghorat@nba&yepny was i furbtasmladdbd @ooephritBabfwasbtnyladt h
hot wat er %%S water, and the resulting mixture was heated to 90°C and
stirred for 1 hour to obtain diphenyl carbonate
containing 3.9 ppm of hydrolyzable chlorine. An ester
interchange reaction between this diphenyl carbonate and
bisphenol A was carried out in the same manner as in
20 Example 1 except that a disodium salt of bisphenol A was
used in place of sodium hydroxide as an ester interchange
catalyst in an amount of 3.0 x 10° mole, in terms of
sodium, based on bisphenol A, to synthesize polycarbonate.
A pellet of this polycarbonate was used for the
25 measurement of its physical properties. The conditions

and results are shown in Tables II-A and II-B below.

Comparative Example 6
Diphenyl carbonate, obtained through the

30 decarbonylation reaction of diphenyl oxalate using a
hydrochloride of tetraphenyl phosphonium chloride as a
catalyst, contained 39 ppm of hydrolyzable chlorine. An
ester interchange reaction between this diphenyl

carbonate and bisphenol A was carried out in the same



33 -carried out only once. Polycarbonate was synthesi zed using this

di phenyl carbonate under the sane conditions as those of Exanple 15. A
pel | et of this polycarbonate was used for the neasurenent of its

physi cal properties. 5 The conditions and _results are shown in Tables II-A
and || -B bel ow. Conpar ati ve Exanple 7 400 parts of
distil]ed wat Ghaiess il d:arghlh NAldhebd 2hatl RNARKbAER POURL S P! ai ned
t hrough a decar bonyl ati on reaction, and the mxture was heafed to

90[ err] C and skispkenol X grasl usad .inTipdackt afneddiiemvhiydobxidenasveen dri ed

at 50C and ed essure to.obtai.n di phenyl carbgnate . _,coniai ning

8.3 ppm of hyd?%fyza%xftgelgll}%}q%eqatafgs olif}ca'flbﬁﬂaggtvﬁg gyﬁt’ﬁe%‘?ze‘fp i ng

this diphenyl in teaidwBisodiife/ HdiRdSMEbESPHEhbONS, akot &difanpl e
B .

15. A pellet of this polycarbonate was used for the measurenent of its
physi cal propeP?tEcarbeRatendithbeorenditiang ard resukie anmp@hawe 1abl es

I'1-A and Il -B pghp¥e PP-a andSF N & 400 parts of an aqueous
sol ution of sodium hyé?bgencarbgééré having a pH of 10 were added to
200 parts of di phenyl carbonate, obtained through the 25

decarbonylatiqg regﬁtiﬁg of di phenyl oxal ate using t et raphenyl
phosphoni um br hydr ogen chl ori de as catal ysts, and the m xture

was heated to 90[ erwdshiaiyl ot idipényl cheborabll obdBiRedOSt Sgh1S gl Was
repeated twi ce., To the obt ai ned heavy sol ution (di phenyl carbonate

| ayer) wasl80 4efarRenvkpiceniomantdos of diphenpvddowaiate wsing he
[ ti ' S ' h . Th
gt B SR B, ™

resul ti ng heavy sol ut di FonoTh $he same
manner as in EBa@bplystds atwidh hot ydisitd 1dBd99atet owabt aépeatgdetwice airbonat e

containing 0.5,

he same manner as in Example 1. The obtained diphenyl
carbonate was charged into a distillation device having a

15 packed column equipped with the 100A SULZER Packed Column
CYX6 to obtain diphenyl carbonate containing 0.9 ppm of
hydrolyzable chlorine at an yield of 90 % under such
conditions as a bottom temperature of 200°C, a column top
pressure of 20 mmHg and a reflux ratio of 5.

20 An ester interchange reaction between this diphenyl
carbonate and bisphenol A was carried out in the same
manner as in Example 1 except that a disodium salt of
bisphenol A was used in place of sodium hydroxide as an
ester interchange catalyst in an amount of 2.0 x 10°° mole,

25 in terms of sodium, based on bisphenol A, to synthesize
polycarbonate. A pellet of this polycarbonate was used
for the measurement of its physical properties. The
conditions and results are shown in Tables II-A and II-B
below.

30
Example 16

Diphenyl carbonate containing 1.5 ppm of
hydrolyzable chlorine was obtained in the same manner as

in Example 15 except that washing with hot water was



34 .ppm of hydrol yzabl e hal ogen. An ester interchange reacti on between
thi s di phenyl carbonate and bi sphenol A was carried out in the sane
manner as in Exanple 1 except that a disodiumsalt of bisphenol A was
used in place of 5 sodi um hydroxi de as aniﬁiter i nt erchange catal yst in an
anount of 2.0 x 10[err] nole, in terns of di um based on bi sphenol A,
to synthesize parysagbenat Bn1f 8fEL Sl PYlycarbnatBOWiSaEPRORESINEE used for
t hé’ measurenent of its physi cal properties. The conditions and results
are shown 10 i Wsiag &bip| dApheuyl| carienale under phhensiamelgonditions 400
parts of an aqueo [ ogli umy ogen 0 pH of
10 were added %% %§8§%58E E?aﬁé%é 95heny e@é%%oggtgﬁigbpgiﬁ %égﬁrodgh t he
decarbonylatiomaseasbﬁoﬁo@ftﬂepheashrGM§ﬁtu¢flmwsuphysidbﬂtmapbemyﬂes
phosphoni um_br om de and hydrogen chloride as catal ysts, and _the_m xture
was heated o IBEerPPAiZARNS: fRAcHesulty Are shayn iﬁnﬁéﬁhﬁ§h|ﬁgAsPBS was
repeated tw cer7l@ HRgogQ obtai ned heavy sol ution (di phenyl carbonate

| ayer) was further added 400 parts of distilled water, and the
resulting mxture was heated to 90[err]C and stirred for 1 hour to

obt ai n di phenyl I ntaining 1.5 ppm of hydr ol yzabl e hal ogen.
An ester interéﬁé%aggggggtﬁu tween this di phenyl carbonate and

bi sphenol A was 408r paedsogt ansthmédirwaﬂerasadd@dEmnnbe iaaexeept
that a disodiumsalt of hisphenol A was used in place sodi u

hydr oxi de d9 a® e§F§PePﬂﬂeFéﬁBﬁB@t%aPBP?%¥e¢rFQEPugh %ﬂﬂﬁﬁﬂ?h&PYQaGi?n

10[err] nole, &%ab%&@% OEnEOQhH”hlﬁéﬁfé wis Ratid e cAanhQs%i&Eﬁﬁs'ze
pol ycar bonate. A pel pol ycar bonat e was used fo

measur ement of fiors 1 hOUphysTh%JOQWQﬁnﬁd|h§§VYTﬁ@1@¢ﬁentWéﬁsdahgdrétuﬁﬂscare
shown In T%.l?llde% lrle'dﬁc%adp!rg'sguggl P¥" obtain diphenyl carbonate

containing 8.3 ppm of hydrolyzable chlorine.

15 Polycarbonate was synthesized using this diphenyl
carbonate under the same conditions as those of Example
15. A pellet of this polycarbonate was used for the
measurement of its physical properties. The conditions
and results are shown in Tables II-A and II-B below.

20
Example 17

400 parts of an agueous solution of sodium

hydrogencarbonate having a pH of 10 were added to 200
parts of diphenyl carbonate, obtained through the

25 decarbonylation reaction of diphenyl oxalate using
tetraphenyl phosphonium bromide and hydrogen chloride as
catalysts, and the mixture was heated to 90°C and stirred
for 1 hour. This washing step was repeated twice. To the
obtained heavy solution (diphenyl carbonate layer) was

30 further added 400 parts of distilled water, and the
resulting mixture was heated to 90°C and stirred for 1
hour. The resulting heavy solution was purified by
distillation in the same manner as in Example 3 at an

yield of 90 % to obtain diphenyl carbonate containing 0.5



35 - Conparative Exanple 8 400 parts of an aqueous sol ution of

sodi um hydr ogencar bonat e having a pH of 10 were added to 200 parts of
di phenyl carbonate, obtained through the 5 decarbonylation reaction of

di phenyl oxal ate using t et raphenyl phgfphOﬂiUﬁ]brOﬁide and hydr ogen

chl oride as catal ysts, and the m xture was heated to 90[err]C and
stirred f ppml ofolydrolghtble Hapbeay! oar ketaireiaesrahangg 9. 1 ppm

of "hydrol yzabl e hal ogen. An ester interchange 10 reacti on between _this

di phenyl car bwACE 18R PETEBRBNENLIA diPheRY L £3TRPAIR and PHEPEeReImdnner as
in Exanple 1 g4ePRlarriedhitaifll A 88hé ahdnir ba&&bﬁrﬁaéag@wa& ¥xREptn

pl ace of sodi um hydr oxi de as an ester I nterchange catal'yst in an
anount of 2.0 thatOpedipoddum, sahtt ef neisphemell Anwamsmddodnl plaiceplénol A,

e M N e
results are sh@wunt ofi 2.9akl 287 nodedndn! teBnPedbPHVhodium, based on
bisphenol A, to synthesize polycarbonate. A pellet of
this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown
10 in Tables II-A and II-B below.

Example 18

400 parts of an aqueous solution of sodium

hydrogencarbonate having a pH of 10 were added to 200

15 parts of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using
tetraphenyl phosphonium bromide and hydrogen chloride as
catalysts, and the mixture was heated to 90°C and stirred
for 1 hour. This washing step was repeated twice. To the

20 obtained heavy solution (diphenyl carbonate layer) was
further added 400 parts of distilled water, and the
resulting mixture was heated to 90°C and stirred for 1
hour to obtain diphenyl carbonate containing 1.5 ppm of
hydrolyzable halogen. An ester interchange reaction

25 Dbetween this diphenyl carbonate and bisphenol A was
carried out in the same manner as in Example 1 except
that a disodium salt of bisphendl A was used in place of
sodium hydroxide as an ester interchange catalyst in an
amount of 2.0 x 10™° mole, in terms of sodium, based on

30 bisphenol A, to synthesize polycarbonate. A pellet of
this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown

in Tables II-A and II-B below.



10

15
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Comparative Fxample 8

400 parts of an aqueous solution of sodium
hydrogencarbonate having a pH of 10 were added to 200
parts of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using
tetraphenyl phosphonium bromide and hydrogen chloride as
catalysts, and the mixture was heated to 90°C and stirred
for 1 hour to obtain diphenyl carbonate containing 9.1
ppm of hydrolyzable halogen. An ester interchange
reaction between this diphenyl carbonate and bisphenol A
was carried out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an
amount of 2.0 x 10™° mole, in terms of sodium, based on
bisphenol A, to synthesize polycarbonate. A pellet of
this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown
in Tables II-A and II-B below.
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Exanpl e 19 400 parts of an aqueous solution of sodium
hydr ogencar bonat e having a pH of 10 merggggded_to 200  parts of diphenyl

carbonat e, obt ai nedthrough-the 5-decarh [at{-on+regetion—of—gi-phenyl
oxal ate using tri phegyl phosph| nejoxi{de jand| oxal yl| chl oride |as
catal ysts, and thHe m x _Qr'g Pas beatvedgc (gd[_er'}\c agdestiryed in flor 1
hodt. This washirg stepSwgsgrep®at &H|twijce.|[To| Che = |“bbf ai nell |Reavy
sol ution (di phenyl car Engtg | lagef P W% |19 fleur t kel @adeed| F00 Paet s| of
distilled water, d the riesuf timg m xtjure|was hgated to 9Q[eryr] C and
stirred for 1 our (—Fhe—resuhi heavy—setut-tenwastpuHred—by
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yield of 90 % to obtain di phenyl carbonate containing 1.1 15 ppm of

hydr ol yzabl e chl ori ne. An ester interchange reacti on between this

di phenyl carbonate and bi sphenol A was carried out in the same nmanner
as’in Exanple 1 except that a disodiu alt of bisphenol A was used in
pl ace of sodi um hydroxi de as an ester i nterchange catalyst in an 20
amount of 2.0 Exdmpeerjonole, in terns of sodium based on bi sphenol A,
to synt hesi ze pol ycarbonate. A pellet of t hi s pol ycarbonate was used

for the nmeasurement49f Paxts of AR AFOUH F9tied ofh&oddHBi ti ons and
| t h ' r | . le 20
results are s ﬁ%rogenb&rﬂ-?l%fé nﬂ%\#lrisbgoﬁ"g)nﬂl Je ﬁhoggJeS}\é! aaéeg toE%8gP! €

400 parts of an aquéous solutio rogencar bonat e having a
pH of 10 were pddtd 06 @0Phenyl peartonsHteali pid@ainedarchaoagh, thbt ai ned

through the_30_ decar bonyl at | ' f_diphenyl | at '
L1 phenyl  pRosPRERECSRYIRERR TRAFACRE b quRely oxdiBe, G820 (he
m xture was hearephbfy20pR6spIimd obtdd it oxalydl chideyde 3Bi s washing

step was repeated twi ce. To the obt ai ned heavy sol uti on (di phenyl
carbonate | ayeFpt@ad¥sts, and the mixture was heated to 90°C agg stirgedher

added 400, part 30011 ch3hl! | NP LIon13U0 oG vas! SSHBALEG Eibel o tiptalieat od

to 90[err]C and stirre our “to obtain carbonate
contai ni ng 2. loppainéd heayyrsbdbluabde (@hiphenyd carbesiate ilayerdhaage

reaction 5_hetween this_diph | car bonat bi sphenol A carried
out in thelgar’rggﬁﬁhﬁﬁ_raggeang@aﬂﬁ% 1°€?5fjes§iqq'leds_t Ta Gpgg%}‘ﬁm salt of

bi sphenol A wagedti2dihg RiREE€r&fwas hSPEEAUNRNWD @XiahQ dtidfe@SEOE 1

i nt erchange catal yst in an anount of 2.0 x 10[err] nole, in terns of

sodi um based BAUXQ bIRSHESMILYANG heaynt RedurdopowagaPBBhEied BY pel | et of
t hi | b : d f i hysi cal
| S polycar Oﬁikﬁlg’?ﬁt%ﬁ 14 %nd @?ﬁ%ﬁgﬁoﬁ& Qn Iﬁxl%rl%‘p‘il'e < &%‘l ‘iifl A and

properties. The conditions and resu abl es
[11-B bel ow. yiBl@onfakat &veoshbbtgalie @iphenyl cart@haiz conthianngqledus
sol ution Oﬁssogb%”Lf hydrolyzable chlorine. An ester interchange
reaction between this diphenyl carbonate and bisphenol A
was carried out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an
20 amount of 2.0 x 10°° mole, in terms of sodium, based on
bisphenol A, to synthesize polycarbonate. A pellet of
this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown
in Tables III-A and III-B below.
25 |
Example 20
400 parts of an aqueous solution of sodium
hydrogencarbonate having a pH of 10 were added to 200
parts of diphenyl carbonate, obtained through the
30 decarbonylation reaction of diphenyl oxalate using
triphenyl phosphine oxide and oxalyl chloride as
catalysts, and the mixture was heated to 90°C and stirred
for 1 hour. This washing step was repeated twice. To the

obtained heavy solution (diphenyl carbonate layer) was



hydr ogencar bonat e having a pH of 10 were added to 200 parts of di phenyl

carbonat e, obtained through the decar bonyl ati on reacti on of diphenyl
oxal ate using 20 triphenyl phosphine oxide and oxalyl chloride as
catal ysts, the mxture was heated to 90[g§5](3 and stirred for 1 hour.

To the obtained heavy solution (diphenyl carbonate layer) was further
added 400 pararehe# aiibicdoo paresd e6f @Wtined Sfatdd, NGnd thdr e was

heated to 90[err]C and 25 stirred for 1 hour to obtain diphenyl carbonate
cont ai ni ng 10r¢sSPp¥ing BINEBTG /¥ds cheated |t IRE andestirrednifercRange
reaction bet t Bi.s Afi n g@if %&g: ' ol rried
out in the s\zg@rrléﬁﬁaﬁhe‘ragggtﬂﬁnéﬁpﬁ a%ﬁb exececp?t éﬁg{ﬁg i'?o '&mggalt of
bi sphenol A wagd®olyszetlenchlarine! fmdiestelrydnteirdhangeaneastion

i nt er chan cat al [ n a nt of 2.0 err le, in terns of
Lot um - Do LE A REa kBl ArBReaYD Tarkerats And Ridmened. X wadry
condi ti ons anaregull sud! enStAUNshtle Tl er |44 -1 Aiidmp1e 1 lexBepel oW

40 Exanpl e parts of distilled water were added to 200
parts of d&hgltepydisafdbumnasalt odf abihephenobiyivashaiserl dac dUaseyodt i on

reaction of di I usiLn riphe osphi nd_chl or of orm

as catalysts,sgﬁgﬂ%hggéggg%gﬁt%%eg%a%s %%1%§%?é?ﬁiﬂa%'F%%agﬁﬁ%ngr? d for 1

hour. The ambuaitned bheavy $01°uinods, (dhpbenyd efrdudiine, lassd oms

purified by distillation in the same nmanner as in Exanple 10.3 at _an yield
.9

of 90 % t dPobPARIGRRefty| tRaFBRHARRLZe PRBHRARANGF . 9ApBAFLPLHGEr ol yzabl e
chlorine. An @ali@r polychPbBhaP8NHEs E€8&d | Foir bEid\GRIndutemeHtP e/ scar bonat e
and bi sphenol was carried out In the same nanner as In Exanmple 1
except that abbysderdnPraperties; sfihensionditdonssandetiepnlpbagteoshewni um
hydr oxi de as Lol reh rrr. st in an amount of 2.0 X

10[ err] nnle,qgn%?éﬁﬁg g#f k Q@ngﬁ%]Bg§%2$ on bi sphenol A, to synthesize
pol ycar bonat e. A pellet of this polycarbonate was used for the
neasureneq% of its physical -roge[ties. The conditions

400 parts of an aqueous solution of sodium
hydrogencarbonate having a pH of 10 were added to 200
parts of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using

20 triphenyl phosphine oxide and oxalyl chloride as
catalysts, the mixture was heated to 90°C and stirred for
1 hour. To the obtained heavy solution (diphenyl
carbonate layer) was further added 400 parts of distilled
water, and the resulting mixture was heated to 90°C and

25 stirred for 1 hour to obtain diphenyl carbonate
containing 10.3 ppm of hydrolyzable chlorine. An ester
interchange reaction between this diphenyl carbonate and
bisphenol A was carried out in the same manner as in
Example 1 except that a disodium salt of bisphenol A was

30 used in place of sodium hydroxide as an.ester interchange
catalyst in an amount of 2.0 x 10™° mole, in terms of
sodium, based on bisphenol A, to synthesize polycarbonate.
The conditions and results are shown in Tables III-A and
ITI-B below.



20 and results are shown in Tables Il11-A and 111-B bel ow Exampl e 22
400 parts of distilled water were added to 200 parts of di phenyl
carbonate, obtained through the 25 decarbonyl ation reaction of diphenyl
oxal at e usi ng tri phenyl phosphi ne and chlorof ormas catal ysts, and the
m xture was heated to 90[err] C and stirred%or 1 hour to obtain

di phenyl carbonate containing 1.8 ppm of hydr ol yzabl e chl ori ne. An
ester interchange reaction 30 between this diphenyl carbonate and bi sphenol
A was carr E&8mpLe 2% the sane manner as in Exanple 1 except that a

di sodi um salt of bi e S i odi um roxi de as
an ester int erchanggegagghzlétX?ndiz;s:@ﬂléha%o%rc]et% gferf. Gdie%oﬁsr E}S nBFﬁfd‘si n
terns of sodi uef aphdnph carbonate, obtained through the 41 :
bi sphenol A t&ﬁsxngheshzg goggcarbonate. A pell et of this

pol ycar bonaPe R&ELEBBYLBF1PR L FREEIAR R dighenyd oxalakesusdRgdpr operti es.
The condi ti onstangnhe I i | [ -aﬁa(g I Bihel ow.
5 Conpar at i vesExg%l gﬁggﬁﬁlﬁé‘% Chd'd;ﬁwbef-r%?d ;%%r tg:grlll:at , rtl%tﬁt gbﬁeaﬁghr ough
t he decar bBA¥rarpovascheated v W rhand shHiairsde fosi Aghour.t rtipdenyl

phosphi ne and r C | ysts,, 10 .cont.ai ned 15 ppm of hydrol yzabl e

chlorine. An egpgggﬂga ﬁ%$§¥c$é§kﬁngxﬁ§%Qﬁ?Q¥ﬁ\ﬁgf oPRts dA¥REAyFa8ar bonat e
and bi spheparifiedsbgadiseill Datidm il el Fan@ MaghedS asNin ExExpinl e 21
to synt hesi ze ﬁ%ﬁcarbonate. A pellet of this p car bonat e was used

|
for the neadur t 2Bf Yiesd 18f p3Q % cka ?Pﬁﬂiﬂiqﬁﬁﬁeégﬁgc@éh&ﬁﬁﬁ@ns and
results are shgyhAtainih§ J29! Fsm!d¢ Wy dhyddpR %‘?Jl%‘i‘%aeéf %’?Eﬁ%ﬁ%e 23

400 parts of distilled water were added to 200 parts
carbonat e, obt&Rfegchargegheadion betawmarhdhisaidiphenyic cavhovatdi phdnyl

oxal ate Using pjigphenol A was carried out in the same manner as in
Example 1 except that a disodium salt of bisphenol A was
15 wused in place of sodium hydroxide as an ester interchange
catalyst in an amount of 2.0 x 10°° mole, in terms of
sodium, based on bisphenol A, to synthesize polycarbonate.
A pellet of this polycarbonate was used for the
measurement of its physical properties. The conditions

20 and results are shown in Tables III-A and III-B below.

Example 22 .
400 parts of distilled water were added to 200 parts

of diphenyl carbonate, obtained through the

25 decarbonylation reaction of diphenyl oxalate using
triphenyl phosphine and chloroform as catalysts, and the _
mixture was heated to 90°C and stirred for 1 hour to
obtain diphenyl carbonate containing 1.8 ppm of
hydrolyzable chlorine. An ester interchange reaction

30 between this diphenyl carbonate and bisphenol A was
carried out in.the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an

amount of 2.0 x 10° mole, in terms of sodium, based on



tri phenyl phosphine and bromne (Br[err]) as catalysts, and the m xture

was heated to 90[err]C and stirred for 1 hour. Thi s washing step was
repeated twi ce. The obtained heavy 25 solution (diphenyl carbonate |ayer)
was purified by distillation in the samg manner as in Exanple 3 at an

yield of 85 %to obtain diphenyl carbonat éXont ai ni ng 0.7 ppm of
hydrol yzabl e bp@8pA&nofNaAESEE's ﬁ%ﬁ%é&&guﬁblycdfﬁyﬂéﬁ@Q_bﬁtﬁgffe{héf

di phenyl carbonate and bi sphenol A 30 was carried out in the same manner as
in Exanpl e 1 ekBd&pt Polycanbonate swal wsed| fomfths measwaienantasfuséd in

| f | ' t i nter.ch t al t o
Prount Cof 2. 0 GhyBLEKS| BEGPEreredy HHCconti S1ERR"A8acRedES e o
to synthesize pnl fabLbsnaIE-Alape! 1EL-Bfbelow.

42 this golycarbonate was used for the neasurenent of its physi cal
properties. °The conditions and results are shown in Tables I11-A and
I1'1-B bel ow. SmBa PRt $ve 4Ex amr 400 parts of distilled water were added

to 200 parts I phenyl cafbonate, obtained through the
decar bonyl ati on reaRibPbenyl capbenate oxalitmimeadsitihgought thphenyl phosphi ne

and brom ne (B sts, and, 10 the m.xture wag heated to 90[err]C
and stirred fo?%%a%§8§§igLX?ﬂiEeﬁﬁﬁﬁﬁQKféQQﬁPQﬁﬁy%' § BR-BE to obtain
di phenyl catbaphéfylophasphige land il s¥oford Asy caltlagvRitani ne. An

ester interéhan e reaction between this diphenyl carbonat e and bi sphenol

A was carrit@d GARtpineRelsRRN 10 hdreleaahle ohdasiae: cArepitenat a
it I . P fend .
I sodi um sal t 9ﬁtercﬁhﬁ§@?ﬁ€£cﬁ3@sbé‘l§‘?é€r* 'tfﬁz ?@Pﬁ’[&é‘ﬁ] 'c%g};g%{gli:gxhﬁﬁ ?: r ﬁg

ester interchange catalyst I n an anount o
of sodi um basbdisphehpiphewas arried\outhegi zthe saguel waankrnateinA pel | et

or opor 11 65, * ThEvanB 8 48 E R Sier e TSP IRTAT (& mablel 91 flang

[ - B bel pplycarbonate was used for the measurement of its

15 physical properties. The conditions and results are shown
in Tables III-A and III-B below.

Example 23
400 parts of distilled water were added to 200 parts
20 of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using
triphenyl phosphine and bromine (Br,) as catalysts, and
the mixture was heated to 90°C and stirred for 1 hour.
This washing step was repeated twice. The obtained heavy
25 solution (diphenyl carbonate layer) was purified by
distillation in the same manner as in Example 3 at an
yield of 85 % to obtain diphenyl carbonate containing 0.7
ppm of hydrolyzable bromine. An ester interchange
reaction between this diphenyl carbonate and bisphenol A
30 was carried out in the same manner as in Example 1 except
that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an
amount of 2.0 x 10° mole, in terms of sodium, based on

bisphenol A, to synthesize polycarbonate. A pellet of



Conparative Exanple 11 25 Washing with hot distilled water was carried
out only once in the sanme nmanner as in Exanple 24 to obtain

di phenyl carbonate containing 7.3 ppm of hydrolyzable brom ne.

Pol'ycar bonat e was obt ai ned using this dlph%g car bonat e under the sane
conditions as in Exanple 24. The 30 condi th%ns and results are shown in

Tables 111-A agHis! polycaFbbeh &V .was usé§“¥H¥‘%h%5measuremenﬂ09fpitks of an
aqueous sol ution of sodium

hydr ogencar bonBh¥s he@l nprepertigs 10 Ther conddsdons and results t%r%fsh,n"ﬁhenyl
car bonat e, .Obtﬁh”@gbigéofﬂf Arghd Ilpq§ Cfggﬁylatlon reaction of diphenyl
ri u

oxal at e usi ng phenyl ‘phosphine an im num chl ori de as catal ysts,
5 the m xture was heated to 90[err]C and stirred for 1 hour. To t he
obt ai ned heavy_sol uti on (di phenyl carbonate |ayer) was further added
400 parts oP d ter, and the resulting mxture was heated to

90[err] C and stirregohOpadts of NPiHti1MUS AL WaRd! a¥Rash 8g ébéppéﬁfﬁs

repeated twice. 10 The resulting heavy solution was purified by
distillation of fhphénylacerpemats, en&taiHEQNQNHQUQhaEh&n yield of 85 %to

obt ai n di phenyl| r a ontaining 1.1 pphm.of dral zable chl ori ne.
An ester intergﬁgﬁﬁgg %%%F? reacEéhwwé;] %ﬁqfﬁylpﬁgﬁéﬁtga 53Adt e and

bi sphenol A wagriphéAyLli phosphine 4m® mmﬁaar(rn&r)aaslaafacaﬁ@w larex cept
that a disodiumsalt of bisphenol A was used in place o sodi um

hydr oxi de &9 ah @sW%FtPH?éV%ﬁémﬁ%t%%IEﬂ)ﬂﬁ QI?QQ1St1rr§ﬂoﬁﬁF &f houg. x

10[err] nole, TﬁlEeﬁHEhQﬁ?SQQé#”%aQQEéEEéﬂbd twﬂ@és&ge%%kaﬁn HQFEEH§EGS'ZG
pol ycarbonate. A pellet of 20 this polycarbonate was used

measur enent ofcarbonatepQ9st@hmi@gobe&tpnm;ofnhydmnﬁma@mansbanainesuLAm are

shown i1 TaBkes LhoARNdel | LB OELOWeryoen FAATRRH20,A0 400

parts of an aquécus SO am rogencar b aving a pH of
10 were added tarB6flate and bisphenol A was carried out in the same

15 manner as in Example 1 except that a disodium salt of
bisphenol A was used in place of sodium hydroxide as an
ester interchange catalyst in an amount of 2.0 x 107° mole,
in terms of sodium, based on bisphencl A, to synthesi:ze
polycarbonate. A pellet of this polycarbonate was used

20 for the measurement of its physical properties. The
conditions and results are shown in Tables III-A and III-
B below.

Comparative Example 11
25 Washing with hot distilled water was carried out

only once in the same manner as in Example 24 to obtain
diphenyl carbonate containing 7.3 ppm of hydrolyzable
bromine. Polycarbonate was obtained using this diphenyl
carﬁonate under the same conditions as in Example 24. The

30 conditions and results are shown in Tables III-A and III-
B below.

Example 25

400 parts of an aqueous solution of sodium



parts- of di phenyl carbonate, obtained through the decar bonyl ati on

reacti on of diphenyl oxal ate using tri phenyl phosphi ne and al um num
chloride as catalysts, 30 the m xture was heated to 90[err]C and stirred
for 1 hour. To t he obtai ned heavy sol ytion (di phenyl carbonate |ayer)
was further added 400 parts of distilled water, and the resul ting

m xture was hemy@cogenOwendte anfrisig 'd 9 ¥ 1b werehadieaThbs2a86di ti onal

washi ng step was repeated twice to

44 obt ai n RRPRRF diphenk cahangtsi.n@btagngdnitbrough therol yzabl e
chlorine. An | LHA0Y ti.0 e Ls_dj yl carbonate
and bi sphenol e%é%gﬁ&ﬁﬂ carr f%%ae%ﬁldq n%ft ﬁ&pglg#&ﬁngﬁégﬁgsulggggxanpl el
except 5 thattniphenyl uwhoesphind dlir?sraﬂmﬂlnuml valonsdd as Bhﬁ&By@fs,f

sodi um hydrpxi de as.an ester interchange catalyst in an anount of 2.0 x
10[ err] rmlg, ﬁﬁet'@*’ﬁg‘l’fﬁ HRRARTWad@ 99 ¢ andysEiRERe| fAr {oheyht hdS ze
pol ycar bonat e. tife Dbt £indd heavy WA utQloAC THPARNG 1VBarHeRELE 0L al b

measurenent of its 10 physical "properties. The conditions and resu?ts are
shown i n TE®% eBurfhen adipd |40B psaitewof distiliegawateve &xdnphe 12

400 parts of digst,l S 8 t.0,20Q parts .15 of dippeny
car bonat e, Ob%%%%%{%g@%};f%%%v%sa%%%%% gﬁyggt ?oﬁnpeﬁﬁﬁ:ﬁﬁaogoﬁi%henyl
oxal at e usi ng hourtriThisnydditaspkilnwasningl stepwiashtepededstwiaiedl yst s,

t he m'xturg wa,ftéheate%eto 9Q[err]C and stirred for 1 hour. Thi s washi ng
step was repeatd THFEELiRg h SR vas eurpbiedcb¥ofiarhlihation ppm
of hydrol yzabl gn Cth@rédife nffhner RSUY Exh@ieNaNde hR2g1LPA HEt¥Eed this

di phenyl carbonate and bi sphenol A was carried out™in the sane

manner as in BRFpir diphenyk qarhonatd sositaindapt 1ol ppm dFfsphenol A was

used in place ' | as t | change catalyst in an
anount of 2.0@%%%%9%?%@8ﬂ%e|’n ggrénétgf g%%%Puérﬁ?érb%ese a%)':fﬁtajbqnsphenol A
t o synt hesi ze between yiduai Hohizhenydl palrbenatk whidsbpepheaschonaireswas used

for the ne urerren# é’f itzjs‘{) si cal prrq%%erties. The condi ti ons and
resul ts are” shoar 9% 1Bt 1 1§he gamey Mapper as in Example 1 except

that a disodium salt of bisphenol A was used in place of
sodium hydroxide as an ester interchange catalyst in an
amount of 2.0 x 10™° mole, in terms of sodium, based on
bisphenol A, to synthesize polycarbonate. A pellet of

20 this polycarbonate was used for the measurement of its
physical properties. The conditions and results are shown
in Tables III-A and III-B below.

Example 26

25 400 parts of an agquecus solution of sodium
hydrogencarbonate having a pH of 10 were added to 200
parts of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using
triphenyl phosphine and aluminum chloride as catalysts,

30 the mixture was heated to 90°C and stirred for 1 hour. To
the obtained heavy solution (diphenyl carbonate layer)
was further added 400 parts of distilled water, and the
resulting mixture was heated to 90°C and stirred for 1

hour. This additional washing step was repeated twice to



30 B bel ow. Exanpl e 27 400 parts of an aqueous sol ution of

sodi um hydr ogencar bonate having a pH of 8 were added to 200

45 __ parts of diphenyl carbonate, obtained through the decar bonyl ati on
reaction of di phenyl oxal ate using t et r@rohenyl phosphoni um chl ori de as a
catal yst, the m xture was heated to 90[err]C and stirred for 1 hour.
Thi,s 5 washi ngobtapnV\aspheReht €4rionae cbhtdigioRf ai.Regpheayy sol ution
(di phenyl carbonate_ | ayer) was further added 400 parts of distilled

wat er, and t hel¥4501Y7RBlei SRlokinfs An essgrednterobprge |x2agkionirred for

1 hour. This aggii.l | r .¢ce, The resulting
heavy 10 sol utigg%%gggatﬁ%lsf?%@%ﬁi%%n\ﬁoﬁﬁ%ﬁghtggﬁ% ﬁ‘awagr as in
Exanpl e 3 at amayrikéd of@t8tn %the sdmMeainmarmigrhaenylin Exempbenat exeeptai ni ng

0. 05 ppm of _hydrolyzapl e | ori ne. An ester. interchange reaction between
this di phen3l gﬁa{?a?b‘g%ﬁ?‘ir%os%]r*spﬂferﬂs?&% AaESe Y568t ipnPLREesQfe 15
mnner as in F¥onDf Ayex6eile ld9lad dhdieidnantl carabigenEAOknA A
used in place of sodium hydroxi de as an ester 1 nterchange catalyst in
an amount of 2aMORntopE£r2}i0 eI k0™° mole n irertarms ofodiadhumbabedednobi sphenol
A, to synthesi |l yc 0, el let of this polycarhponate_ was used
20 for the neaé%?glrlrgﬁgfo%’ ?{Q y@?%%zoeprpggéﬁalrggaa%ﬁé L8 ff t9%ns and
results are shthhsi polpbarisondte Avadiddd for thB helaewrement oEXagBl e 28 25
400 parts ?é aﬁaa%er s solution of sodium__ . . hydrogencarbonate havi ng a
pH of 8 werd BOYEFLERLBECPerties+ sTHe GPPALLIPRE AR BTl EhiaFh et ough
the decar bopyrabies 1eRCA | fn ofrdip iy 0xal ate using

t et raphenyl phosphoni um chl ori de as a catalyst, the 30 m xture was heated to
90[err]C and stirred for 1 hour. This -washi ng step was repeated tw ce.
To the obtai neg : SO i O di phenyl carbonate |ayer) was further
added 400 ' o

400 parts of distilled water were added to 200 parts
15 of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using
triphenyl phosphine and aluminum chloride as catalysts,
the mixture was heated to 90°C and stirred for 1 hour.
This washing step was repeated twice to obtain diphenyl
20 carbonate containing 7.9 ppm of hydrolyzable chlorine. An
ester interchange reaction between this diphenyl
carbonate and bisphenol A was carried out in the same
manner as in Example 1 except that a disodium salt.of
bisphenol A was used in place of sodium hydroxide as an
25 ester interchange catalyst in an amount of 2.0 x 10°° mole,
in terms of sodium, based on bisphenol A, to synthesize
polycarbonate. A pellet of this polycarbonate was used
for the measurement of its physical properties. The
conditions and results are shown in Tables III-A and III-
30 B below.

Example 27

400 parts of an aqueous solution of sodium

hydrogencarbonate having a pH of 8 were added to 200



parts.of distilled water, and the resulting m xture was heated to
90[err]C and stirred for 1 hour. This additional
46 washi ng step was repeated twi ce. The resulting heavy sol uti on was

.....

purified by distillation in the sane manner as in Exanple 3 at an yield
of 85 %to obtain di phenyl car bonat e cdH&ajning 0. 09 ppm of hydrol yzabl e

chl orine. 5 Ang_ﬁﬁ:@of N& EEERYD CcdAftid i), RipjraaeRdl Rhsodghheny!

carbonat e and bi sphenol A was carried out in the sane manner as in
Exanpl e 1 excegecanbonylationli xeactiqn off diphesyleoxalateaswsdned i n pl ace

of sodi um hydr Qx] ter interc e catal IL.h ap,.amount of 2.0
x 10[err] nD|e?eﬁggpﬁé%ﬁﬁg%0%§§%%éymﬁ?l<g§%§93ﬁ %i36%§%3F@A,tP§ synt hesi ze
pol ycar bonat e. mixparéevadfhédtsed ped yrrrd e etidgeds€dr 1 hourtherhis

measur enent of its_physical properties., The conditions and_results are
shown in TaBl e¥aphing gkeP|¥es repgniRd gyice. To thecpbtainedzheavy

solution (diphenyl carbonate layer) was further added 400
parts of distilled water, and the resulting mixture was
heated to 90°C and stirred for 1 hour. This additional
washing step was repeated twice. The resulting heavy

10 solution was purified by distillation in the same manner
as in Example 3 at an yield of 85 £ to obtain diphenyl
carbonate containing 0.05 ppm of hydrolyzable chlorine.
An ester interchange reaction between this diphenyl
carbonate and bisphenol A was carried out in the same

15 manner as in Example 1 except that a disodium salt of
bisphenol A was used in place of sodium hydroxide as an
ester interchange catalyst in an amount of 2.0 x 10° mole,
in terms of sodium, based on bisphenol A, to synthesize
polycarbonate. A pellet of this polycarbonate was used

20 for the measurement of its physical properties. The
conditions and results are shown in Tables III-A and III-
B below.

Example 28

25 400 parts of an aqueous solution of sodium
hydrogencarbonate having a pH of 8 were added to 200
parts of diphenyl carbonate, obtained through the
decarbonylation reaction of diphenyl oxalate using
tetraphenylphosphonium chloride as a catalyst, the

30 mixture was heated to 90°C and stirred for 1 hour. This
washing step was repeated twice. To the obtained heavy
solution (diphenyl carbonate layer) was further added 400
parts of distilled water, and the resulting mixture was
heated to 90°C and stirred for 1 hour. This additional



10

46
washing step was repeated twice. The resulting heavy
solution was purified by distillation in the same manner
as in Example 3 at an yield of 85 % to obtain diphenyl
carbonate containing 0.09 ppm of hydrolyzable chlorine.
An ester interchange reaction between this diphenyl
carbonate and bisphenocl A was carried out in the same
manner as in Example 1 except that a disodium salt of
bisphenol A was used in place of sodium hydroxide as an
ester interchange catalyst in an amount of 2.0 x 10°° mole,
in terms of sodium, based on bisphenol A, to synthesize
polycarbonate. A pellet of_this polycarbonate was used
for the measurement of its physical properties. The
conditions and results are shown in Tables III-A and III-
B below.
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49 CLAI M5 1. A process for

produci ng an aronmati c pol ycar bonat e 5 through an ester interchange
reacti on between an aromatic carbonic acid diester and an aromatic
diiydr oxy conpound, wherein the ggonatic carbonic acid diester is
obt ai ned through the decarbgnylafion reactjion _of an_ar ic
oxalic acid diester represe ted by the fiol | owming|geperal 1 F orjmul a
(1): S g N[ﬁrr% ~Whet e i it o A $ oaf e | kel sapi® or
di fferent aromatic 233 | AydTocdr|udn i Sups hay| iy |61 6 n X &t pbh
at ons, 15 and hasSd& Bydr el AP g RADYSH | @M 0P 5EDpM 0P | Esls.
2. The process fgr pf®duci ng gn aronatijc pol ycarbopat ¢ accor di ng
to claim1, vvherején t he aronmait|ic daghonic &ci d o| dlesferfcoptajns 2
ppm or | ess of hy rolla | e |hallogneg 20 5‘33. The process for
produci ng an aro tic’g ycC rtqonqte",;,‘ o Ojepc'_c‘orv—gi ") t®| & piom B | wher ei n
the aromatic carbﬁnic d |« | 8disestel HS TEpFe nteedl by of het el | owi ng
general formula g °,g(2): [erf]
wherein R err] Rlerr]| Rerr] and rr]l ane tlthe|sapg or differeéent| and
30 each a hydr¢8en af;,o al kyl grodup haviing |1 to 4 carbon
atons, phenyl group of Eo_gaabc olo|lo|o|e oo o|o
pygpﬁmaoo%ocooogoogoo
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4. T, for producing an aromatic pol ycarbonate accordi ng
to clﬁmﬂh Uﬂ r’”ﬁre aromati ¢ di hydr oxy
[err] 7% "l represented by the follow ng general formula (3):

wherein Wis -0-, -S-, -SO, -SJerr], 50 [err]

wherein nis 0 to 4, Rerr] and Rerr] are the sane or different and
eagh a hal ogencampaupd is hepoesentad drotheh&£oildgwing generallPormuban
atons, R err] ggy.R[err] are the sane or different 15  and each a hal ogen
atom a hydrogen’atomor a hydr ocar bon group having 1 to 12 carbon
atons, and Rerr] is an al jene gr ey having 3 to 8 carbon atons.

5. The process for producing an |drfomatic pofycarbonate 20 according to
claim1l1, wherein the hydroh&zab e Yal gge 3\ o derived froma catal yst
used in thesdecarbonylatio Actron O omati'é3dxal i ¢ aci d

di ester. 6. The process for producing an aromati c pol ycarbonate 25
according to claim1l, wherein the aromatic carbonic acid di ester :s
obt ai ned t hrough i he decarbonyl ati reagtion of the aromatic oxalic
acid diester repV%%Eﬁ%%aﬁbﬁst '%7£H1' j?%_, -50,-,

|

—C— or —C—.

y R

wherein n is 0 to 4, R, and R, are the same or different
and each a halogen atom or a hydrocarbon group having 1
to 12 carbon atoms, R, and R, are the same or different
15 and each a halogen atom, a hydrogen atom or a
hydrocarbon group having 1 to 12 carbon atoms, and R, is

an alkylene group having 3 to 8 carbon atoms.

5. The process for producing an aromatic polycarbonate
20 according to claim 1, wherein the hydrolyzable halogen is
derived from a catalyst used in the decarbonylation

reaction of the aromatic oxalic acid diester.

6. The process for producing an aromatic polycarbonate
25 according to claim 1, wherein the aromatic carbonic acid

diester is obtained through the decarbonylation reaction

of the aromatic oxalic acid diester represented by the

above general formula (1), using a combination of an

organic phosphorus compound and a halogen compound, or a
30 halogen-containing organic phosphorus compound, as a

catalyst.

7. The process for producing an aromatic polycarbonate

according to claim 1, wherein the ester interchange



above .general formula (1), using a conbi nation of an or gani ¢ phosphorus

conpound and nu’“1 or a 30 hal ogen-contai ning organic
phosphor us C(Lmjmumm m cat al yst. 7. The process for producing
an=aromati c pdlytarborfaté * according tgclaim1, wherein the ester

|nterchange 51 reaction is
carried out i nr‘elaetmbﬁsesceaﬁf:ieﬂ be’asinoma prex@indey If ol deked dbhem t he
gr otip consisting al kal i co ounds alkallne earth net a
conpounds and € ﬁ#yﬁﬁgéﬁlﬁﬁﬁ?glﬁ¥ﬁﬁ Qﬂﬂnﬁﬂﬂﬁi§ 1pg of glkathe process
for producing %@t%&oﬁﬁhbsuﬁeéYcéiﬁﬂﬂfﬁé eartﬁ”ﬂé%&i'&bdﬁ%dﬂd@ Bhy Wwherein
an al kali metal conpound and an al kaline earth nmetal conpound are used
as cat al ysnhd-tregent goatadgingabasic sgampaunsts.1 x 10-[err] to 5 x 10
10-[err], %ﬁed on 1 nole of the aromatic di hydroxy conpound in the
ester interchange reaction. 9. The process for producing an aromatic

pol ycarbonate 8. aThergrogessd ﬁbﬁlmddudrhﬁgf im a&dﬁialﬂmgwlqeatrabﬁaae basi c
15 conpound is used _as a catal i n an equi val ent -anount _of

10[err] to 1 x2afFSPEALipg Easﬁaaiﬂ }. BTSSR 137 Slkstd: metal q@mﬁpréxy
conpound in then@skar aﬂ.ﬁﬁiﬁ.ﬁgagﬂftﬁerg%{éfrbom ound %&‘e Hdraacess for

producing an aromatic pol ycarbonate accor di ing to claim1, mhereln t he
ester interchacg&alysteednt aohotalcequivalentt amountt efpdr &t L;I.|0e dfo B6& to

accord hg 149 o m PASHPE: | TR3SaPENEF cSEAPBRT (A e GoeRsrd < °

obt ai ned t hrough the dstarbonyesthangeepeicion. of the aromatic oxallc
acid diester and subjected to a contact treatnment with hot water heated
to a tenperature hi gher than the nelting point of the aromatic carbonic

9. The process for producing an aromatic polycarbonate
according to claim 1, wherein a nitrogen-containing basic

15 compound is used as a catalyst in an equivalent amount of
1 x 10° to 1 x 10, based on 1 mole of the aromatic

dihydroxy compound in the ester interchange reaction.

10. The process for producing an aromatic polycarbonate
20 according to claim 1, wherein the ester interchange

reaction is carried out at a temperature of 160 to 300°C.

11. The process for producing an aromatic polycarbonate
according to claim 1, wherein the aromatic carbonic acid
25 diester is obtained through the decarbonylation reaction
of the aromatic oxalic acid diester and subjected to a
contact treatment with hot water heated to a temperature
higher than the melting point of the aromatic carbonic
acid diester.
30
12. The process for producing an aromatic polycarbonate
according to claim 11, wherein the hot water has a pH of
8 to 10.



acid diester. 30 12. The process for producing an aromatic

pol ycar bonat e according to claim1ll, wherein the hot water has a pH of
8 to 10. 52 13. The process for
pr¥duci ng an aromatic pol ycarbonate accqording to claim 11, wherein

puti fication by distillation is carried®out before or after the above
contact treatnef! WiHd gidcetf For Produédng/BnasLoMat fc GFE DR AL

di &t er obtained through t he decarbonyl ation reaction of the aromatic
oxalic acid aereeding repradadm dd byhemeinopnshfhgabberrty fornula (1):
10 %istiifét{):ﬂon 1s JMIGhRIN ohtOpeEoPebE %P@ef afffe Ofpdlid f erent
aromatic ydrocar bon groups having 6 to car bon ‘at ons, and

contai ns 5 ppneantdetsstmdatmeiro witibhethabbgen. 15 15. The aromatic

car boni c ac$d di ester of claim 14 which is used for the production of an
aromati c pofycarbonate. 16. An aromatic pol ycarbonate obtained through

an ester i nigr ¢ i g drRAGitd %ﬂ%h%?ﬁc&ﬁedﬁégﬂﬁii Sb€a{ e endcigh 20
di ester of claim 14 and the aromatic di hydroxy conpound.
the decarbonylation reaction of the aromatic oxalic acid
diester represented by the following general formula (1):
0O 0
|l
10 Ar—-0C—-CO—Ar (1)
wherein two Ar's are the same or different aromatic
hydrocarbon groups having 6 to 14 carbon atoms,

and contains 5 ppm or less of hydrolyzable halogen.

15 15. The aromatic carbonic acid diester of claim 14 which

is used for the production of an aromatic polycarbonate.
16. An aromatic polycarbonate obtained through an ester

interchange reaction between the aromatic carbonic acid

20 diester of claim 14 and the aromatic dihydroxy compound.

\



