10

15

20

25

1 TITLE OF THE I NVENTI ON Process for producing
aromati c carbonate Field of The Invention 5 [0001]
The present invention relates to a process for
produci ng an aromatic carbonate. Mre particularly,
the present invention is concerned wth a process for
produci ng an aromati c carbonate,1which conprises:
transesterifying a starting nmaterial selected fromthe
10 group consisting of a dial kyl carbonate, an al kyl
aryl carbonate and a TRTHEUOF (THEY HTVENTITIONG r eact ant
se- lected fromthe group consisting of an aromatic
mono- hydr oRXyeesspolpd, PEpdarkyy ar yiremsbbhaterapdate
m xture thereof, in the presence of a catalyst, to

t hereby ob 15 tain a high boiling point reaction

m xture conprising_a desired aronatic carbonate (a)
and aitetdnet i The ol BROtHEeR ether (b), while

mﬁthd[amﬁ a_|ow boiling point  reaction mxture
cont atfi My a &% BSEPERG goVEDt PR Feddtes; tan@ process for

o HGHEREHRY i TS Bt DRTARE ur &6 FelReByrLY.
or 0ceié o TRty R IR et | SRt pe bhts Bosspeess for
ble t hi it ti te which

bl e LB BEaEe & NAT AL L SLOTRLLC Gerbenate u el
sgl;qyfiﬁgégﬂéﬁif§¥n§iér§¥5¥%§§§|£é§é§i§{]égfg@%ég from the

group consisting of a dialkyl carbonate, an alkyl aryl

carbonate and a mixture thereof with a reactant se-
lected from the group consisting of an aromatic mono-
hydroxy compound, an alkyl aryl carbonate and a mixture
thereof, in the presence of a catalyst, to thereby ob-
tain a high boiling point reaction mixture comprising a
desired aromatic carbonate (a) and an aromatic carbon-
ate ether (b), while withdrawing a low boiling point
reaction mixture containing a low boiling point
by-product; and separating the aromatic carbonate ether
(b} from the high boiling point reaction mixture to
thereby obtain a high purity aromatic carbonate. By
the process of the present invention, it becomes possi-
ble to produce a high purity aromatic carbonate which

exhibits advantageously high reactivity when used as a

raw material for a transesterification aromatic poly-
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2 carbonate. Background of the Invention [0002] An
aromatic carbonate is useful as a raw mate- 5 ri al

for, e.g., the production of an aromatic polycar-

bonate (whose utility as engi neering plastics has been
increasing in recent years) w thout using poi sonous
phosgene. Wth respect to the nmeghod for the produc-

tion of an aromatic carbonate, a nethod for producing

10 an aromatic carbonate or an aromatic carbonate

m xt ucarbpgakaown, in which a dial kyl carbonate, an

al kyl aryl carbonate or a m xture thereof is used as

a starting material and an aromati c nonohydr oxy

conmpound, an al kyl aryl carbonate or a m xture

t her eBackground af theeZinvestiant, and in which a
transesterification reaction is perforned bet ween t he

st ar t LAGOAht eAralaramd e qegdkeonatatis turefally as a raw mate-
produci ng an aromatic carbonate or an_aromatic

carboﬁb@g RPXt uPeIwhi ERe corP@upbhgs 6 ehearsratienpolycar-
materjal and the reactant. 20 [0003] However, since

this PypREef (VRamgedt&titycas ENGhNPSrangepbrsFbre has been
reaction in which, noreover, not only is the

equi | %%‘FJF%fh%Mséla FOGRRE YRRTS! | g%hlapugygsm%r@%?onous

t he regctlon rate i.s also low, the production of an

aro foad %%’?%onawlé:kbqui‘iée%&% SR IRRE dthddie Prpiuc-

a conmercial scale is acconpani ed with a i ffi
Lt1lon £ an aromatfb cgpbonate, a m thoé gor producing

an aromatic carbonate or an aromatic carbonate mixture
is known, in which a dialkyl carbonate, an alkyl aryl
carbonate or a mixture thereof is used as a starting
material and an aromatic monohydroxy compound, an alkyl
aryl carbonate or a mixture thereof is used as a reac-
tant, and in which a transesterification reaction is
performed between the starting material and the reac-
tant, thereby producing an arcomatic carbonate or an
aromatic carbonate mixture which corresponds to the
starting material and the reactant.

[0003] However, since this type of transesterifica-
tion is a reversible reaction in which, moreover, not
only is the equilibrium biased toward the original sys-
tem but the reaction rate is also low, the production
of an aromatic carbonate by the above-mentioned method

on a commercial scale is accompanied with great diffi-
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3 culties. To inprove the above-nenti oned nethod,

sev- eral proposals have been made, nost of which

relate to the devel opnent of a catal yst for

increasing the reac- tion rate. As a catal yst for use

in the nethod for 5 producing an al kyl aryl carbonate,

a diaryl carbonate or a m xture3thereof by reacting a

di al kyl carbonate w th an aromatic hydroxy compound,

there have been pro- posed various netal -containing

cat al yetlgieshi cRoi hopudee the ekovptmentidesdsmachdd, sev-
such as a transition netal 10 halide, or conpounds
capabE&adf prepeeadsahbewi beati nadésempstopfewanpherelate to
Pat ent Docunent 1), a tin conmpound, such as an

or ganshendgVrRégpPEENsr ofnaorgamrdlEhl Grrdénctsesingothe reac-
exanpl e, Patent Docunent 2 salts and al kox- ides of

an al kAP KBtel ohs an @ikalysle Eortiheerial thametiod for

| ead conpounds (see, for exanple, Patent Docunent 3),

conpl BXBSUEEg #Bt alkydugkyascesbpeatei r andépryl carbonate
zi rconi um ésee for exanple, Patent Docunent 4),

titanPt &ch XEEretEF§rF§§ebe§Paéﬁéﬁﬁlé dpailkyi carbonate
Docunené 5; a mxtu a Lewis acid and a protonic

acid V&R, ?o?rgyﬁﬁbFehyﬁﬁoﬁgtEﬁWPEBEGWEEFEB? gve been pro-
conpound see

exanpt 8> aY%ﬁ?OEﬁcﬂ%Eﬁ%_??ntﬁﬁﬁlngeF?FélﬁﬁEFatEh%§Ee1n01Ude

f
fg: 5§§9Pé§ %:?%ogbyb? ﬁ?bg)dﬁegﬁ ag algr?p51tlox metal
Carboﬂ@ifdgy grsggﬁpgﬁggéeéabgﬂfe of forming a Lewis acid

(see, for example, Patent Document 1), a tin compound,
such as an organotin alkoxide or an organotin oxide
(see, for example, Patent Document 2}, salts and alkox-
ides of an alkali metal or an alkaline earth metal, and
lead compounds (see, for example, Patent Document 3),
complexes of a metal, such as copper, iron or zirconium
(see, for example, Patent Document 4), titanic acid es-
ters (see, for example, Patent Document 5), a mixture
of a Lewis acid and a protonic acid (see, for example,
Patent Document 6), a compound of Sc, Mo, Mn, Bi, Te or
the like (see, for example, Patent Document 7), and
ferric acetate (see, for example, Patent Document 8).
(0004] As a catalyst for use in the method for pro-
ducing a diaryl carbonate by a same-species inter-

molecular transesterification, wherein an alkyl aryl



10

15

20

25

25 nol ecul ar transesterification, wherein an al kyl

aryl 4 carbonate is disproportionated to a dial kyl
carbonate and a diaryl carbonate, there have been
proposed vari- ous catal ysts, which include for

exanple, a Lewis acid and a transition nmetal conpound
which is capable of 5 formng a Yew s acid (see, for
exanpl e, Patent Docunent 9), a polyneric tin compound
(see, for exanple, Patent Docunent 10), a conpound

repr eﬁm@aﬁﬁ tise cHepnere T tROXEEEIOH whevigilkyl iarbonate
selected fromSn and Ti, and R is selected from

monov&éht Kidradaceskomedens theree have fosernexagpiased vari-

Pat ent Docunent 11), a mixture of a Lewis acid and a

pr ot oif4E §@F@1@§é§ i céx dipileidepfognexappdene® LEMis acid

a |l ead catalyst (see, for exanple, Patent Docunent

13), A7 Pafit@RSIriony BEEPdmCeBRsEnAd Whick, 1sf gapable of

exanpl_e, Patent Docunent, 14), a tin conpound (see, 15

for efSrpizd 9aF@WPSD6€&ﬁeﬁ§ef5)f°§n&X§m@éﬁpo qd et Document
Te or .the |ike see for. exanpl e

Pateny? DBCEHE%PE¥}C FG@O@PWRH {S5€reAPE FdA™Ple, Patent

|d_of b
- ohot PERATERR Ko« an carget t'ﬁ%g%%rﬁg%?%be a'u.'%fraeb?fpamula

8- (CBIbEON.E LG sl & 1§g%dﬁbggog¢ 223 3, ana r

much as” po y nndlfyln

Erotelerrt i A
for example, Patent Document 11), a mixture of a Lewis
acid and a protonic acid (see, for example, Patent
Document 12), a lead catalyst (see, for example, Patent
Document 13}, a titanium or zirconium compound (see,
for example, Patent Document 14), a tin compound (see,
for example, Patent Document 15), and a compound of Sc,
Mo, Mn, Bi, Te or the like (see, for example, Patent
Document 7).

[0005] Another attempt for improving the yield of
aromatic carbonates in these reactions consists in dis-
placing the equilibrium in the direction of the desired
product formation as much as possible, by modifying the
mode of the reaction process. For example, there have
been proposed a method in which by-produced methanol is

distilled off together with an azeotrope forming agent

by azeotropic distillation in the reaction of a di-
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distilled off together with an azeotrope form ng agent

25 by azeotropic distillation in the reaction of a di

5 nethyl carbonate with phenol (see, for exanple,

Pat ent Docunent 16), and a nethod in which

by- produced netha- nol is renoved by adsorbing the

same onto a nol ecular sieve (see for exanple, Patent
Docunent 17). 5 [0006] Further, a method is known in

whi ch an _appara- tus conprising a reactor having

provi FEFH RehBpte rEtdoheT@ilst (S9%at ifer %wmierrs Patent
enployed in order to separate and distill off

al coh §u(rl§§’tpr1(§duc€éllq # M§Ehodo dits @hgfcht fy -pegsices) metha-
froma reaction mxture ob 10 tained in the reactor

(see, nP&rléxéﬁHFQEdP Ye RESBEOINIdhe BB BGe7R Aelecular
nor e preferred nmet_ hods for producr aromat.i ¢

car boffafe’ t ﬁ@epr Sen Pt oS EP%VFEE§WFntdéVéIoped

di al k b d
A ot PO ar CRSTER %aﬁmx%rfi&ioﬁ?alﬁﬁgﬁé‘l ﬁ?@aue}a gn appara-
t I -.St d
cont | S8 2 PatesBolH rRedionn Trudder ot dEte S 2P Top
| ati orﬂhgg WIEN ‘éﬁ'sk%l‘i%‘&&' ?1“%%%‘1% W'J_.tsh%En \Mon da 1|novc\>lrder to

boi | i ng pornt reaction m Xture containin

by- pr ?Qg‘éﬁgtéo af[E\'dC gl 1h70 %‘f?” la‘iP:B%ro 1ROT %:'yo gar%fdutc'%% in the

di sti tion co um by [fati on an nti nuously

wi t hdeayh-ag %fhEﬁQ r@gbkhgﬂ)pgkgh 5236500 oF XhiWi8re ob-

cont ai ni ng a pro uced
tained in the reactor (see, for example, Patent Docu-

ment 18) .

(0007] As more preferred methods for producing an
aromatic carbonate, the present inventors previously
developed a method in which a dialkyl carbonate and an
aromatic hydroxy compound are continuocusly fed to a
continuous multi-stage distillation column to effect a
continuous transesterification reaction in the distil-
lation column, while continuously withdrawing a low
boiling point reaction mixture containing a by-produced
alcohol from an upper portion of the distillation col-
umn by distillation and continucusly withdrawing a high
boiling point reaction mixture containing a produced
alkyl aryl carbonate from a lower portion of the dis-
tillation column (see, for example, Patent Document 19),

and a method in which an alkyl aryl carbonate is con-



al kyl aryl carbonate froma | ower portion of the dis-

tillation colum (see, for exanple, Patent Docunent

19), 25 and a nethod in which an al kyl aryl carbonate

is con 6 tinuously fed to a continuous nulti-stage

distillation colum to effect a continuous

transesterification reac- tion ifA the distillation

colum, while continuously wthdrawing a | ow boiling

point reaction m xture con 5 taining a by-produced

di al k¥EnEeMEdMatedbfodis cPntanuerHs andtéostirggodébypillation

wi t hdrawi ng a high boiling point reac- tion mxture

contaFﬁﬂH@natﬁrégﬁééé & §PPrisdrpenatransepsprafieasion reac-

portion of the distillation colum (see, for exanple,

Pat enf 1BBc e AR€26) StithasdonecROHENS oWhider Rentinypusly

time re hized,efficient conti nuous produc- tion of an

aronaWFg garBoRat 8. LPHebeAfiBP, PRARFoLEACkEPROREXF FE CoOn-
ate have

L T R A .
th d d by th at i 1 15t : _
R
o2 2, RABRERLECLLROR e i 000 LR

Docungﬁémzé)1OQeEE%89?%§Qi8? HﬁgsdﬁfgkEig¥%%xegéﬁgﬁg?lsee,

tors Ich are connec i N sérires (sSeeg,

£t BERUIED o2k pBELEM Dol S b o cox
10 Docunent 23)st time realized efficient, continuous produc-
tion of an aromatic carbonate. Thereafter, various
methods for continuously producing an aromatic carbon-
ate have further been developed, based on the
above-mentioned methods developed by the present inven-
15 tors. Examples of these methods include a method in
which a catalytic transesterification reaction is per-
formed in a column reactor (see, for example, Patent
Document 21), a method which uses a plurality of reac-
tors which are connected in series (see, for example,
20 Patent Document 22}, a method in which a bubble tower
reactor is used (see, for example, Patent Document 23),
and a method in which a vertically long reactor vessel

is used (see, for example, Patent Document 24).

[coo08] Also, there have been proposed methods for de-

25 creasing the amounts of impurities and/or by-products
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and a nethod in which a vertically | ong reactor vesse

is used (see, for exanple, Patent Docunent 24). [0008]

Al so, there have been proposed nethods for de- 25

creasing the anounts of inpurities and/or by-products

7 contained in an aromatic carbonate produced by any

of the above-nentioned nethods. 7For exanple, it is

known that when an aromatic carbonate is prgduced by
trans- esterification, high boiling point substances
(eachcSRa¥NAg anban| prgmpbdiat cargheatenmnodhaedobyt Apy of
aromatic carbonate) are likely to be by-produced. For
exanpFBe apavennepbionedt merpateant Mlﬁmp%,d it dls;a known
di scl oses that when di phenyl carbonate is produce y

a traﬁgéEt@P?Fianc%FP@ﬁEéF arrePR§rechpbpriadecafit hy trans-
phenol , an inpurity 10 having_a boiling point equal to b

or hi §REFTEthARRERED. PBLFNNEOPpLIRE BPiR eSBP%EQEGQS (eac

di phenyl . carbonate,is by-produced, and that the ,
inpur?%?ng Labietlirg @ﬂ¥%€ h%ﬁEeHiEH%Hth%Br%Snghﬁ aromatic
and causes _the, discolpration o an ul ti mate product,

such S3TRrParohetft b¥§£§r58n%?ebler?ﬂF§e§ricﬁoﬁu?xample'
docungnt does not disclose an exanple o e inmpurit

navi N a0 PPRaNESH ot/ EREet BOST Ges i%ﬁa#?ﬁa that
boi | i (o) h ced, di pheny| rbon-_ate; —
nowevaeR oalbnid e BGREEC £ RSN GeEBRTE “Eifepgcerie
ment i n.ar b - r -ar ich, .

e prosieen o SHRYEPL Rybohar L S ARG g " Rursey
Frieshaving a boiling point equal to or higher than the

beiling point of the produced diphenyl carbonate is
by-produced, and that the impurity is caused to enter
the diphenyl carbonate and causes the discoloration of
an ultimate product, such as an arcmatic polycarbonate.
This prior art document deoes not disclose an example of
the impurity having a boiling point equal to or higher
than the boiling point of the produced diphenyl carbon-
ate; however, as an example of the impurity, there can
be mentioned an aryloxycarbonyl- (hydroxy)-arene which
is produced as an isomer of a diaryl carbonate by Fries
rearrangement. More specifically, when diphenyl car-
bonate is produced as the diaryl carbonate, phenyl
salicylate can be mentioned as an example of the
aryloxycarbonyl- (hydroxy) -arene. Phenyl salicylate is

a high boiling point substance whose boiling pecint is
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rearrangenent. More specifically, when di phenyl car-

bonate is produced as the diaryl carbonate, phenyl
salicylate can be nmentioned as an exanple of the

aryl oxycar bonyl - (hydroxy) -arene. Phenyl salicylate

is 25 a high boiling point substance whose boiling

point is 8 4 to 5 C higher than8the boiling point of

t he di phenyl carbonate. [0009] In this case, when the
transesterification is conducted for a |ong period of

time, 4t R& abotehigherohban thii §hibohbi rgipti af the diphenyl
subst ance accunul ates in the reaction system and the
anmounf25POPAES npurity mixed into the product, nanely

an ar ngéif carbonate, tends to increase, so that the
puri t yBF 2t he 1t et eagonathed o dmansastenidisaddon is
Further, .as tge anount of the high boiling 10 point .
subst SREEUFhePhECF eBct PBA REXiQRefnEiBAsekhet fRove -mentioned

boi I'i ng go%nt of the.reactjon mxture rises, which in .
turn AE¥RsBPthiRg ?ﬂénEI%Vé??%ﬁcﬁfaFﬁEmP%ﬁ%%?a%%rEh%freaCtlon

boi 11 Spet Rl hhE CaRRute 4F LFRAMbSrtng mifla into the

by - ' 15 high boil | int sub _

Py POREEIAen Rinel? 4 REGRPRE HA%RPRRRE  ERR0S ES ncrease,
d ' t] - te stably, f ,

M A e e

pr oducdRg-&i. asQialL- carbanal e o o rt?'lleoqg.egq—l boiling

period of tinme, there has been proposed a
point substance in the reaction mixture increases, the
boiling point of the reaction mixture rises, which in
turn necessitates the elevation of the temperature of
the reaction mixture so as to separate the high boiling
point substance. As a result, the by-production of the
high boiling point substance is accelerated, thus ren-
dering it difficult to produce a desired aromatic car-
bonate stably for a prolonged period of time. As a
measure for stably producing an aromatic carbonate for a
prolonged period of time, there has been proposed a
method in which a liquid reaction mixture containing a
high boiling point substance and a metal-containing
catalyst is withdrawn from the reaction system, followed
by reacting the withdrawn reaction mixture with a spe-
cific reactant for separating the reaction mixture into

a component derived from the high boiling point sub-
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20 method in which a liquid reaction m xture

containing a high boiling point substance and a

netal -containing catalyst is withdrawmn fromthe

reaction system followed by reacting the w thdrawn

reaction mxture with a spe- cific reactant for

separating the reaction m xture Pnto 25 a conponent

derived fromthe high boiling point sub 9 stance and

a conponent derived fromthe netal-containing

cat al §88Cehardby FemponNApRtt AerhvegA Hophi hhesupsadncentaining
fromthe reaction system (see, for exanple, Patent

Docu- “AEAtYSE) . tBerBbyoFerayingr the nhight besl ind/ substance
by- pr oduct s havin% ,boiling poi nts | ower than that of

an argﬁ%?iEh%aF%% bten ayatahsoskpownkor speerpieal Pgtent Docu-
for exanpl Pat ent Docunent 27 proposes a nethod for
separ%?$€n§%¥‘alkyl aromatic ethers (anisoles) from

an ar i£ carbonate. . 10 [.0Q11] However, heretofore,
t her e%@i‘bﬁot %rb’g%ﬁlel{nomp h&@q\%rc RYcRF PRFedaving
for | £iently. producin a high purjty aromatic
carbg%%iglﬂﬁn%%l€§%i ?Y%gaﬁg%%-g?%ﬁe%ts¥% ffghatic carbonate
reactiyit ¥Q d a.raw material for
tr anses% eér/} | ?g&?(?%ﬁ‘ a%gjr‘reacﬁ%cﬁoﬂly)mr%gnftx&mp;ﬁ, Patent
henceyqdindlas %g ﬁ%ﬁ [ qbt I such_a net hod
o
[OOlgf Pé?ent _ gﬁr ?é%g _H%?%ﬁ%%é%gﬁd%ﬂﬁ%g%t¥%ﬁe%{ alkyl
0P A & A Then B! TLORC H M Moo e d0o0onate.
Unexam ned Japanese Pat ent plication” Lai d-OQpen Spec
[0011] However, heretofore, there has not been known
any method which can be used for efficiently producing
a high purity aromatic carbonate which exhibits advan-
tageously high reactivity when used as a raw material
for a transesterification aromatic polycarbonate, and

J

hence, it has been desired to develop such a method.

[0012] Patent Document 1: Unexamined Japanese Patent
Application Laid-Open Specification No. Sho 51-105032,
Unexamined Japanese Patent Application Laid-Open Speci-
fication No. Sho 56-123948 and Unexamined Japanese Pat-
ent Application Laid-Open Specification No. Sho
56-123949 (corresponding to West German Patent Applica-
tion Publication No. 2528412, British Patent No.
1499530 and U.S. Patent No. 4,182,726)

Patent Document 2: Unexamined Japanese Patent Ap-
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20 fication No. Sho 56-123948 and Unexam ned Japanese
Pat - ent Application Laid-Qpen Specification No. Sho
56- 123949 (corresponding to West Gernan Pat ent

Applica- tion Publication No. 2528412, British Patent
No. 1499530 and U.S. Patent No. 4,182,726) 25 Patent
Docunent 2: Unexani ned Japanese P&t ent Ap 10

plication Laid-Qpen Specification No. Sho 54-48733
(corresponding to West Cerman Patent Application

Publ i Plé&RitdRINGa 197 9peB2 P peuidisaticn NapaSboe SR8 3
Appli- cation Laid-Open_ Specification No. Sho

54- 6sd§§rr8ﬁ@9n§laﬁnﬁ@dwﬁﬁﬁaﬁ@§@apaﬁéﬁ@nApﬁppéapﬁéﬁon Publi-
Lai d- Open EFC|f|cat|on No. Sho 60-169444
(corr E54RGI NG -t 6786862) palBsKkandned Jgpanegp Patent Appli-

Unexam ned Jaga ese Patent @Ilcatlon Lai d- Op
speci FREaPPok ARG CBRB 6BS¢64 %5 1PBONPeSEHHd§ﬁg6§823 Unex-
U S. Patent Uneian110 fined Japanese

Paten?mﬁﬁﬁplE%P?BﬁsﬁapégébgnAEB SFREERR £RIA-RBENSho
o2 27 R 00 RS 1o J2RTE5 031 - AR RLO0 o
T et T ST
Coc TRl it ity
Cocreet sk RISHTED VRUEBRECER BIL 47559 58 | OBnesan
ined Japanese Patent Application Laid-Open Specifica-
tion No. Sho 62-277345 and Unexamined Japanese Patent
Application Laid-Open Specification No. Hei 1-265063
Patent Document 3: Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Sho 57-176932
Patent Document 4: Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Sho 57-183745
Patent Document 5: Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Sho 58-185536
(corresponding to U.S. Patent No. 4,410,464)
Patent Document 6: Unexamined Japanese Patent Ap-
plication Laid-Open Specification No. Sho 60-173016
(corresponding to U.S. Patent No. 4,609,501)

Patent Document 7: Unexamined Japanese Patent Ap-

plication Laid-Open Specification No. Hei 1-265064

Patent Document 8: Unexamined Japanese Patent Ap-
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(corresponding to U S. Patent No. 4,410,464) 20 Patent
Docunent 6: Unexam ned Japanese Patent Ap- plication
Lai d- Open Specification No. Sho 60-173016

(corresponding to U S. Patent No. 4,609, 501) Patent
Docunment 7: Unexam ned. Japanese Patent Ap- plication
Lai d- Qpen Specification No. Hei 11265064 25 Patent
Docunent 8: Unexam ned Japanese Patent Ap 11

plication Laid-Qpen Specification No. Sho 61-172852

Pat enPlB6etieRt LoidcRegAaNFREGLITAgaEESR Mat eAhoApl-172852
plication Laid-Open Specification No. Sho 51-75044

(corres RFupsiit Gr niRepaménRedagdpprpragseoRabepiti Ap-
5 cation No. 2552907 and U.S. Patent No. 4,045,464%

Pat enP - BGREHEBRt L26d-PRERafAPREUTIaphheBeNPat ERP Ap- 75044
plication Laid-Qpen Specification No. Sho 60-169444 .
(cor r $SPORAFRGEHNY), &° PepEnFeKBansPa5ant |ApppaFahion Publi-

ot car Pt coane S5 FRR el s BonPabent,8s0d 18684664)
bocurent A R, D aHBE G aipen: TABSNBPRc BRESRE AD-
(cor rELESREPEE LaF8 800 Bt RS2 LE NS 15hq oo pa ipas
o o e deptTIAR, 06 o 8PapEReqLonan 4 Miag D11 67 O
Docunentptdn tUnyafaned 198Pa86S 8 R2heR! sABanese Patent ap-

plication Laid-Open Specification No. Sho 60-169445

(corresponding to U.S. Patent No. 4,552,704)

Patent Document 12: Unexamined Japanese Patent Ap-

plication Laid-Open Specification
(corresponding to U.S. Patent No.
Patent Document 13: Unexamined
plication Laid-Open Specification
Patent Document 14: TUnexamined
plication Laid-Open Specification
Patent Document 15: Unexamined
plication Laid-Open Specification
Patent Document 16: Unexamined

plication Laid-Open Specification

No. Sho 60-173016
4,609,501)

Japanese Patent Ap-
No. Hei 1-93560
Japanese Patent Ap-
No. Hel 1-265062
Japanese Patent Ap-
No. Hei 1-265063
Japanese Patent Ap-

No. Sho 54-48732

(corresponding to West German Patent Application Publi-

cation No.

Patent Document 17: Unexamined

2736063 and U.S. Patent No.

4,252,737)

Japanese Patent Ap-
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plication Laid-Open Specification No. Hei 1-265062
Pat ent Docunent 15: Unexam ned Japanese Patent Ap- 20
plication Laid-QOpen Specification No. Hei 1-265063
Pat ent Docunent 16: Unexam ned Japanese Patent Ap-
plication Laid-Open Specification No. Sho 54-48732
(corresponding to West German Patl@ént Application
Publi- cation No. 2736063 and U.S. Patent No.

4, 252, { 37) 25 Patent Docunent 17: Unexani ned Japanese
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Unexam ned Japanese Pat ent i cat
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Patent Document 20: Unexamined Japanese Patent Ap-




Unexam ned Japanese Patent Application Laid-Open
Speci - fication No. Sho 61-172852, Wbrking exanpl es of
Unexam i ned Japanese Patent Application Laid-Qpen
Specifica 20 tion No. Sho 61-291545, and wor ki ng
exanpl es of Unexam ned Japanese Patent Application
Lai d- Open Speci- fication No. Shd362-277345 Patent
Docunent 19: Unexam ned Japanese Patent Ap- plication
Lai d- Open Speci fication No. Hei 3-291257 25 Patent
DocunBrtC35100n éRdR-RBEN) Spsrdfe cradent Nap Hgi 4-9358
plication Laid-QOpen SpeC|f|cat|on No. Hei 4-9358

Pat ent Dottfffth t Um&IHe xhi eﬁﬁ&ﬁ@sﬂe IppeaREeAPatent Ap-
pllcatg g ggeg EeC|f|cat| . Hei 6-41022, Un-

exam Red“FapSie aPert ﬁBﬁFF@éF?EﬁOEaNBJCHQH §pddPeR, Un-
5 cati and Unexam ned Japanese

PateanaﬂbﬁﬁéHg?PaﬂeﬁﬁlBaéﬁgﬁ 8pBdiFREAPRORNG -OReR Specifi-
bat ent OB FBat Foh Pata. 6pan=8RetirIaG:BH NobaRgpe Patent
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Disclosure of the Invention

Problems to Be Solved by the Invention

[0013] An object of the present invention is to pro-
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plication Laid-Open Specification No. Sho 61-172852

Pat ent Docunent 26: Unexam ned Japanese Patent Ap
plication Laid-QOpen Specification No. Hei 11-92429 and

Eur opean Patent No. 10166448 Bl 20 Patent Docunent 27:
Unexam ned Japanese Patent Ap- plication Laid-Open
Specification No. Hei 9-176094 Brscl osure of the

I nvention Problenms to Be Solved by the Invention 25
[0013&, obj ect of the present invention is to pro 14

vi de légo@e LOLEESHERFUBTRGUS IRFgR pdeilt pugishaprematic
car bonat e which %xh'bits,advantageously high o
reactF9F$9na%ﬁeW 4§ de§§l§1FﬁwaQXPQFﬁgﬁoﬁégyahl9h reactivity

transesterification aronmatic polycarbonate. 5 Means i
to SngsntHEe réﬁlénﬁaﬁoﬁiﬁfr#gi ¥8Fvﬁn§rﬁﬁéesterlflcatlon
aboveégentgoned ﬁroblgns, the present inventors have

nmade exreRsiVePRAYPAPEREFFe studies. As a result,

t hey have unexpectedly found 10 that a specific

aromati c carbonate ether is contained in an aromatic

car bopalespradused byyg pLEEESR cOMPriS- i ng
trans rial selected from

the grepp,foNSit 'délghgn;_f‘ il vec—%qu?%r%d %nr gl K Is, the

aryl carbonate and a m Xxture thereof Wth a T aé%an

ﬁgng?bfgéégtfiﬁGéhBSrQrHHQeCﬂgaéSékegnggvgnaEEOTHEEﬁsive
studies. As a result, they have unexpectedly found
that a specific aromatic carbonate ether is contained
in an aromatic carbonate produced by a process compris-
ing transesterifying a starting material selected from
the group consisting of a dialkyl carbonate, an alkyl
aryl carbonate and a mixture thereof with a reactant
selected from the group consisting of an aromatic mono-
hydroxy compound, an alkyl aryl carbonate and a mixture
thereof, in the presence of a catalyst, to thereby ob—
tain a high boiling point reaction mixture comprising a
desired aromatic carbonate, while withdrawing a low
beiling point reaction mixture containing a low boiling
point by-product. Further, they have also found that,
when an aromatic carbonate containing a large amount of

the above-mentioned specific aromatic carbonate ether

is used as a raw material for producing a transesteri-

fication aromatic polycarbonate, the polymerization re-
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hydr oxy compound, an al kyl aryl carbonate and a
m xture thereof, in the presence of a catalyst, to
thereby ob- tain a high boiling point reaction mxture
conprising a desired aromatic carbonate, while
wi thdrawing a | ow 20 boiling point reaction mxture
containing a low boiling point B$-product. Further,
t hey have al so found that, when an aronmatic carbonate
containing a |large anount of the above-nentioned
speci PFE1E6imec thgr BsRAAE 16t Ratbopsteséd aswgredwand the
material for producing a transesteri 25 fication
aronaFF@uéBP9gaF58ﬁ3FéF PRéYparYrBAteat Bodipeoisred, and
activib% of the aromatic carbonate is |owered and the
resul £8At aP¥n8EPRYBEAPEarBENEEBOVANE| §B6| BFeRatafdcarbonate
that, by separating and renoving the aromatic

RRDEE EFRBr the,

car bo FRBr tREoRFRRELPBaEY FBRMs fST eRFPEHCING an aro-
produci an_aro 5 matic_carbponate to thereby reduce
t he aW%ﬁgFiEaEQPBEH? EPetEFFEPYCBﬁ?Eﬁ? bPeafTamakafi garbon-

carboggte e to obtain an aromati ¢

carbona?eeEQ%FgggogﬁﬁﬁhgngQgéESW@ﬁﬁ§,C@ﬁPEHaEththQecomeS
h o PIRYTESLZEL SO SRCan ARSI e 88 Ral Bl ¢ ioe
Tk ghelEacheRn SR OLehts ReR; Ol U858, 08V roac-
oot 29, cpopadvankanes, B healtenedt PO SRl
takenybyEQPbonate. The present invention has been com-
pleted, based on these novel findings.
[0015] The foregoing and other objects, features and
advantages of the present invention will be apparent
from the fellowing detailed description taken in con-

nection with the accompanying drawings, and the ap-

pended claims.

Effects of the Invention

[o016] In the aromatic carbonate produced by the
process of the present invention, the content of a spe-
cific aromatic carbonate ether (which is a convention-
ally unknown impurity and has a harmful influence on
the reactivity of an aromatic carbonate) is reduced.
The aromatic carbonate obtained by the process of the

present invention has a high purity and exhibits high
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15 nection with the acconpanyi ng drawi ngs, and the ap-
pended clainms. Effects of the Invention [00161 In the
aromati c carbonate produced by the 20 process of the
present invention, the content of a spe- cific

aromati c carbonate ether (which is a convention- ally
unknown inpurity and has a harnfd&F influence on the
reactivity of an aronmatic carbonate) is reduced. The
aronatlc carbonat e obtai ned by the process of the 25

pr eseRPLYRGEAEAEACRaESACKi YAt BuNRER HAEdeRRI Bi Fa3Whigherial
16 pQlynerization reactivity when used as a raw .
mat er £ aPoPIQWaEF6nﬁ?ﬂ¥C66¥9€éFB®nﬁPth§6 Fhat arpmatic
aromati c._ carbonate |% seful as a raw material for a
transS2EBPBAFE| L5t FERIUL oRtit PcTRYI PREPBARAL EOTY5aBEFaRS -
Descrii Elon of the EXaMAng [ 00 7% LFi . 1] A diagram
shomﬁﬁg §E T LFBM-GRi 2hoTe 1ﬁs gy &k&npl es and
Conpar ative Exanples; and [Fig. 21 A diagram show ng
anot her system 10 which is used in the Exanpl es and

Conpa e L es. scripLion.of Reference
Nurrerﬁ Eé £ ﬁ aw i nuous

"“'t'F§§ﬂ2F dlﬁpﬁtlh!atl (yéﬁnghgalﬂg.logyg% 20 W% i

top o con
used in the Examples and Comparative Examples; and

[Fig. 2] A diagram showing another system

which is used in the Examples and Comparative Examples.

Description of Reference Numerals

[0018] 1, 101, 201, 301: continuous multi-stage dis-
tillation column

2, 102, 202, 302: top of the continuous multi-stage
distillation column

3, 5, 7, 9, 10, 12, 13, 15, 15', 16, 18, 19, 21, 105,
113, 115, 115’, 116, 118, 119, 121, 125, 127, 128, 129,
130, 132, 205, 224, 225, 227, 228, 229, 230, 232, 233,
235, 305, 313, 325, 327, 328, 329, 330, 332, 333, 335,
229B, 229C: conduit

4: preheater

6, 106, 206, 306: bottom of the continuous multi-stage
distillation column

8: evaporator
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distillation colum 3, 5, 7, 9, 10, 12, 13, 15, 15",
16, 18, 19, 21, 105, 113, 115, 115', 116, 118, 119,
121, 125, 127, 128, 129, 130, 132, 205, 224, 225,

227, 228, 229, 230, 232, 233, 20 235, 305, 313, 325,

327, 328, 329, 330, 332, 333, 335, 229B, 229C

conduit 4: preheater 6, 106, 20617306: bottom of the

continuous multi-stage distillation colum 25 8:

evaporator 17 11, 127, 226, 234, 326, 334: condenser

14, 114: &9dporafor23%, 326, 234: 3xandengwi|er 229A

nozzl e 5 Best Mdde for Carrying Qut the Invention

[ 001914 Actbtdi RY2PBYRRETpresent invention, there is
rocess for producing an aromatic

provi ded a

carbog te}lgmh?éﬁfcéﬁﬁfié@%“?%k?%teps of : 10 (1)
trans rifying a starting material selected from
t he g?%%%‘cdﬁ%?%??ng of a dial kyl carbonate repre-
sented by the formula (1) RIOOOCOR1L (1), 15

Best Mode for Carrying OQut the Invention

[0019] According to the present invention, there is
provided a process for producing an aromatic carbonate,
which comprises the steps of:

(I) transesterifying a starting material selected
from the group consisting of a dialkyl carbonate repre-

sented by the formula (1)

rlocoorl (1),

an alkyl aryl carbonate represented by the formula (2)

R20CO0AY2 (2)

and a mixture thereof with a reactant selected from the

group consisting of an aromatic monohydroxy compound

represented by the formula (3)

Arlon (3),
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an al kyl aryl carbonate represented by the formula (2)
R2OCOQAr2 (2) 20 and a m xture thereof with a
reactant selected fromthe group consisting of an
aromat i ¢ nonohydr oxy conpound represented by the
formula (3) AriOH (3), 25 18 an alkyl aryl carbonate
represented by the fornula (4) R3GOOOAr3 (4) 5 and a
m xture thereof, wherein each of Rl, R2 and R3

i ndependent | represents an al kyl group having 1 to
10 caP BdfVat 6! SRTRONGFE TePFrseptiay by thet orgula (4)
carbon atons or an aral kyl group having 6 to 10 10
carbon atons, and each of Arl, Ar2 and Ar3

i ndependently represents an argmatic group having 5
to 30 carbon atons, inR$®@O%$e§ence of a catal yst4} to
t hereby obtain a high boiling point reaction m xture
conprising: 15 at | east one aromatic carbonate (a)

whi ch 255 Lesp onds éo th starting material and the
react ant and i ErseF 8?88 fromthe group consisting of

an aIkygc[ﬁ%kfecargggﬁtgfrsgreﬁgnted by the fornula
(5) 20 %%) ; and R independently
represents an alkyl group having 1 to 10 car-
bon atoms, an alicyclic group having 3 to 10
carbon atoms or an aralkyl group having 6 to
10 carbon atoms, and each of Arl, Ar2 and Ar3
independently represents an aromatic group
having 5 to 30 carbon atoms,
in the presence of a catalyst, to thereby obtain a high
boiling point reaction mixture comprising:
at least one aromatic carbonate (a) which cor-
responds to the starting material and the reactant and
is selected from the group consisting of an alkyl aryl

carbonate represented by the formula (5)
ROCOOAT (5)
and a diaryl carbonate represented by the formula (§)

ArOCOOAr (6)
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and a diaryl carbonate represented by the fornula (6)
ArOCOQAr (6) 25 19 wherein R and Ar are,
respectively, se- lected fromthe group consisting of
R1, R2 and R3 and selected fromthe group consist-
ing of Art, Ar2 and Ara in correspondence 5 to the
starting material and the reactadt®®, and an aromatic
carbonate ether (b) represented by the fornula (7) 10
RORAOCOOAr (7) ,wherein R and Ar are as defined above,
and R4 | sVASdEYRI BnBNgr BhpArECHIRRPECHAEEYR FE-i s an
integer of from2 to 4) which is un 15 substituted or
substi t ut edefitER Aromefibe goAEPsgbssistény o&l BLt ed?
fromthe group .consisting of an al kyl group having 1
to 10 carBBA BfonBdafalaftadyfrgnotipehavbrg 6onsisto
carbon atons, 20 while 'thdramﬁgg.a | ow boiling point
reaction niR¥uPé AWhi chArEoAtdi A%~ alno®ob5EPPRBABBIAL
by- product _coppri s: _i an_aliphatic al cohol, a
di al ky! caFBoEgFeSB?rggﬂgxmaLﬁgéaﬁh@PathEoF?QEEGHBPng
to the stagh&ng mat eri al and

an aromatic carbonate ether (b) represented by the

formula (7)

ROR40C00AT (7)

wherein R and Ar are as defined above, and

R* is a divalent group -(CH,).- (wherein m

is an integer of from 2 to 4) which is un-

substituted or substituted with at least

one substituent selected from the group

consisting of an alkyl group having 1 to 10

carbon atoms and an aryl group having 6 to

10 carbon atoms,
while withdrawing a low boiling point reaction mixture:-
which contains a low boiling point by-product compris-
ing an aliphatic alechol, a dialkyl carbonate or a mix-
ture thereof corresponding to the starting material and
the reactant and represented by at least one formula

selected from the group consisting of ROH and ROCOOR,
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the reactant and represented by at |east one fornula
25 selected fromthe group consisting of RCH and
ROCOOR, 20 wherein R is as defined above, and (I1)
separating the aromati c carbonate ether (b) fromthe
hi gh boiling point reaction mxture to thereby obtain
a high purity aromatic carbonate205 [0020] For easier
under st andi ng of the present inven- tion, the
essentjal features and various preferred em bodi nents

of th¥PEredenR thvant Aehiard ekgieratBd bel ow. 10

[0021] 1. A_process for producing an ,aronmatic car-

bonate, whil¢h’ cBRBAF&E4NThENSt BpSMBELC( FRrbonate ether (b)
transesterjfyi tarting material selected from

t he g?EBB EgésﬁgﬂﬁnEOBﬁlﬁgdPSFR§lr@ﬁFBéﬁBt@lFéBF@-to thereby
sent ed .the forpmul a 15 RIOCOCOR1L (1), an al kyl

aryl 88?%6ﬂa?eLFggFB§E%%£da59m?ﬁécfSPE&PQaFE) 20

R20CO0Ar2 (2) and a mixture thereof with a reactant

selected fromthe group consisting of an aromatic

ggngg¥8695¥ C%@Ho%%ﬁiéfﬂﬁﬁaé¥g€g% fﬁ&tg¥féﬁgnﬂféééyt inven-
tion, the essential features and various preferred em-

bodiments of the present invention are enumerated below.

[0021] l. A process for producing an aromatic car-
bonate, which comprises the steps of:

(I) transesterifying a starting material selected
from the group consisting of a dialkyl carbonate repre-

sented by the formula (1)

rRlocoorl (1),

an alkyl aryl carbonate represented by the formula (2)
R20COOAT2 (2)

and a mixture thereof with a reactant selected from the

group consisting of an aromatic monohydroxy compound

represented by the formula (3)
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Ar10H (3), an alkyl aryl carbonate represented by the
formula (4) 5 R30COOAr3 (4) and a m xture thereof,
wherein each of Rl, R2 and R3 independently

represents an al kyl group having 1 to 10 car- 10 bon
atons, an alicyclic group having 3 to 10 carbon atons
or an aral kyl group having 6 to 210 carbon atons, and
each of Arl, Ar2 and Ar3 independently represents an
aromatic group having 5 to 30 carbon atons, 15 in the
presence of a catalyst,ﬁR}QHmreby obtain a high3),

boi ling point reaction m xture conprising: at |east
one aronmatic carbonate (a) which corre- sponds to the
starti_ng terial _and the reactant and is. sel ected
fron19ﬂeag?83pa58ﬁsF§F RYEGE ARPAFPRGPC§AyPY26he formula (4)
carbonate represented by the fornmula (5 ROCOQAr (5)
and a diaryl carbonate represented by the fornula (6)
25 22 ArOCOQAr (6) whegein R and Ar are,

respectively, se- Iect%mp@9%%¥?he group consistilfd of
Rl, R2 5 and R3 and selected fromthe group consi st

and a mixture thereof,
wherein each of Rl, R? and R3 independently
represents an alkyl group having 1 to 10 car-
bon atoms, an alicyclic group having 3 to 10
carbon atoms or an aralkyl group having 6 to
10 carbon atoms, and each of Arl, Ar2 and Ar3
independently represents an aromatic group
having 5 tc 30 carbon atoms,
in the presence of a catalyst, to thereby obtain a high
boiling point reaction mixture comprising:
at least one aromatic carbonate (a) which corre-
sponds to the starting material and the reactant and is
selected from the group consisting of an alkyl aryl

carbonate represented by the formula (5)
RCCOOAYT {5)

and a diaryl carbonate represented by the formula (6)
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ing of Arl, Ar2 and Ara in correspondence to the
starting material and the reactant, and an aronatic
carbonate ether (b) represented by the 10 formula (7)
RORAOCOQAr (7) wherein R and Ar are as defined above,
and 15 R4 is a divalent group -(CH2)m (wherein mis
an integer of from2 to 4) whichZ22s un- substituted or
substituted with at | east one substituent selected
fromthe group consisting of an al kyl group having 1
to 10 20 carbon atons ARA“@AARBryl group having 6o
10 carbon atons, while withdrawing a | ow boiling point
reaction mxture which contains a |ow boiling point
by- product conpris- ing an aliphatic alcohol, a

di al kyl caW%@ﬁSﬂ@ &r 2RINPY azey yrespPReELayely, se-
corresponding to the starting material and 23 the
reactant ah8CFEPr E¥EMmt EBehgTratp| cgesistantopfuRy, R2
sel ected fromthe group consisting of ROH and ROCOOR,
wher ei n R P89a8 dehfngglepbee, faRM the) g5ephr soRAgsthe
aromatic carbonate ether,(b) 5 fromthe high boiling
poi nt reactP8n®ki REurehto fRer 8By 1BbEarKegPRNGRNCE

purity arOEBtLﬁeCQEQQQ§£S'material and the reactant,

and
an aromatic carbonate ether (b) represented by the

formula (7)

ROR40COOAT (7)

wherein R and Ar are as defined above, and
R* is a divalent group -(CH,).- (wherein m
is an integer of from 2 to 4) which is un-
substituted or substituted with at least
one substituent selected from the group
consisting of an alkyl group having 1 to 10
carbon atoms and an aryl group having 6 to
10 carbon atoms,
while withdrawing a low boiling point reaction mixture
which contains a low boiling point by-product compris-
ing an aliphatic alcohol, a dialkyl carbonate or a mix-

ture thereof corresponding to the starting material and
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[0022] 2. The process according to item 1l above,

wherein the separation of the aromatic carbonate ether

10 (b) in the step (Il) is perforned by distillation.
[0023] 3. The process according to item1 or 2 above,
wherein the step (1) is perfornmed in a continuous man-
ner or each of the steps (1) and€¥l1) is perforned in

a 15 continuous manner. [0024] 4. The process

according to item 3 above, wherein the starting

mat er FBF SRACEHL r2aet BAPT PN eom-DY | MuoleR st fere t forula
conti nuous lti-stage distillation 20 columm to

per f of 1t BT ANEET eF 1§ | SEOHR NCPeats F g ol RGBewnd RROCOOR,

starting material and_the reactant in a lig- uid phase
or a %%§€?+% P PR IT RIS SR @ S a
[ the catal yst, while can-

met al -contalnj n catgl.st S
tinuously &wéf)h Y i/l?% 'ﬂ?egfﬁ"%‘i‘artr% Poirtnteadtar ()
R AU Rk BB DA S AR Lo herey

W th | ) oilin int reaction mxture in
a gagée%%gsﬂ? oér ﬁl EFI# %g%é% pap]gc?nﬁ)agtolr? i SH B e
distillation colum, thereby enabling the aromatic

carbonate to be produced 5 continuously, wherein the

ar omafd s gar bgnatg, gt .bher I - rate 0

hi gh _oi!Hng poi nt ré£€t$%é?réé&éﬁé?h%w?%d?%%ﬁ ?1%ﬁ$ve’

the dirsddditdN P4 ion of the aromatic carbonate ether

(b) in the step (II) is performed by distillation.

[0023] 3. The process according to item 1 or 2 above,
wherein the step (I) is performed in a continuous man-
ner or each of the steps (I) and (II) is performed in a

continuous manner.

[0024] 4. The process according to item 3 above,
wherein the starting material and the reactant are con-
tinucusly fed to a continuous multi-stage distillation
column to perform a transesterification reaction be-
tween the starting material and the reactant in a lig-
uid phase or a gas-liquid phase in the presence of a
metal-containing catalyst as the catalyst, while con-
tinuously withdrawing the high boiling point reaction

mixture in a liquid form from a lower portion of the
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10 [0025] 5. The process according to any one of itens

1to

4 above, wherein the content of the aromatic car-

bonate ether (b) in the high purity aromatic carbonate

obt ai

ned in the step (Il) is not nore than 10 ppm by

wei ght. 15 [0026] 6. An aromatic carbonate produced by

t he

process of any one of itens24 to 5 above froma

start- ing material selected fromthe group consisting

of a

di al k carbonate represented by the fornmula (1)

20 RIGEEERL Y%E}Oﬂ %‘ﬁl‘émlkyéﬁn@rwn’éhlﬁ‘b@ﬂ%lﬁ viphdsawieg the
by thg?fornula (2 R2OCOOAr2 (2) 25 and a m xture

t here

consi

repre

)
%ﬂﬂlhngela%%%’htr%%%%dnw Wre ht yrgageous form
gtlng of an aromatjc nono %groxy conpound

AT e bYPR R PRFRiPA ?%)t Aﬁhlm%%a}tlorancglwm,

aryl carb nate re rese ed the fornul a (4)
crrﬁﬁ& q?%) n&? T%%+%o?ar99%§%¢nt%a%% pfoduced

i %%U%S@Zf-

ependently represents an al kyl group

wherein the aromatic carbonate ether (b) is sepa-
rated from the high boiling point reaction mixture

withdrawn from the distillation column.

[0025] 5. The process according to any one of items
1 to 4 above, wherein the content of the aromatic car-
bonate ether (b) in the high purity aromatic carbonate
obtained in the step (II) is not more than 10 ppm by

weight.
[0026] 6. An aromatic carbonate produced by the
process of any one of items 1 to 5 above from a start-

ing material selected from the group consisting of a

dialkyl carbonate represented by the formula (1)

Rlocoor?! (1),

an alkyl aryl carbonate represented by the formula (2)

RZ0CO0AT2 (2)



15 bon atons, an alicyclic group having 3 to 10 carbon

atons or an aral kyl group having 6 to 10 carbon

atons, and each of Art, Ar2 and Ara independently

represents an aromatic group having 5 to 30 carbon

atons, 20 the aromatic carbonate containing an

aromatic car- bonate ether (b) répresented by the

formula (7) ROR4AOOOQAr (7) 25 wherein R and Ar are,

respectively, selected 26 fromthe group consisting

of Rl, R2 and R3 and selected fromthe group

conS|st|n of Ar Ar2 and Ara in correspondence to

t he sﬁﬁptgnﬂlxﬁHF@rFQPrﬁﬁg t fBdr BaEeaRtaNnAnGeRECrg§dafrom the

di va- _| ent roug g émhereln mis an integer of

from 28R 4T ORALERIRY aﬁsa sEFPURE4COMONCKEF PEYt €gMPOUnd
th at | east one subﬁt %uent se- Lected fromthe

grouprEBﬁgFgFFﬁ BY GReafRYMU1gr d3p having 1 to 10

carbon atons and an aryl 10 group having 6 to 10

5 . ;
carbon atons, wherein the content of the aromatic
carbonate ether (b) in tqe aromati c carbonate i s not
nore than 10 ppm by meﬁﬁhp 15 [0027] 7. An arbiati c
pol ycar bonat e produced by sub- jecting an aromatic
di hydr oxy conpound and the aromatic
an alkyl aryl carbonate represented by the formula (4)
10 R30CO0Ar3 (4)
and a mixture thereof,
wherein each of R, R2 and R3 independently
represents an alkyl group having 1 to 10 car-
15 bon atoms, an alicyclic group having 3 to 10
carbon atoms or an aralkyl group having 6 to
10 carbon atoms, and each of Arl, Ar2 and Ar3
independently represents an aromatic group
having 5 to 30 carbon atoms,
20 the aromatic carbonate containing an aromatic car-

bonate ether (b) represented by the formula (7)

ROR40CO0OAYr (7)

25 wherein R and Ar are, respectively, selected
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25

carbonat e produced by the process of any one of itens

1 to 5 above to a transesterification reaction. 20
[0028] The present invention is described belowin
detail. [0029] The dial kyl carbonate used as a

starting mate- rial in the present invention is
represented by the following fodéula (1): 25 27
RIOCOORI (1) [0030] wherein R represents an al kyl

group hav- ing 1 to 10 carbon atoms, an alicyclic

group 5 h&wiong thet groopc gobsi satiogs ofr Rdn &akkygl R3
group having 6 to 10 carbon atons. [0031] Exanpl es of
Rl i ncl udeaa@rk e lgcsgss frawc it hes grmuhydonststdng of Arl,
propyl (isonsrs), al Lyl , butyl (isoners), butenyl

(i soners), A5éned prdofdr §prrrepgndensenspsfhelgtarting

decyl (1 soNBFET Lt SElc FbRoRRRREER! . 2HF Eyolf cn diva-

, h I I, | obut yl ,, |l o tyl,
Syl 0 hexyFindTEVE onEHtyr CHRFTE By ridupet saseh
(T soners) . OIS oREng! B3t 37 (rboHer 5) SHRUBRELEF 6ens3
i oyol 1 grBEREtakeb" g ERVKE" BT NECBAR, Bkt BhaHR se-
SUbStitUtegeHEEB @rgHbﬁhEtgioup consisting of an alkyl

group having 1 to 10 carbon atoms and an aryl
group having 6 to 10 carbon atoms,
wherein the content of the aromatic carbonate ether (b)
in the aromatic carbonate is not more than 10 ppm by

weight.

[c027] 7. An aromatic polycarbonate produced by sub-
jecting an aromatic dihydroxy compound and the aromatic
carbonate produced by the process of any one of items 1

to 5 above to a transesterification reaction.

[0028] The present invention is described below in
detail.

[c029] The dialkyl carbonate used as a starting mate-
rial in the present invention is represented by the

fellowing formula (1):




ent, such as a |lower al kyl group, a |ower al koxy
group, a cyano group or a halogen atom and may al so
contain 20 an unsaturated bond. [0032] As a dial kyl
car bonat e having such Rl, there may be nentioned

di nret hyl carbonate, diethyl carbonate, dipropyl
carbonate (isoners), diallyl carB@nate, di- butenyl
carbonate (isoners), dibutyl carbonate (iso 25 ners),
di pentyl carbonate (isoners), dihexyl carbonate 28

(i sonmers), diheptyl carbonatéi@C@@ﬁers) di(ddtyl car-
bonate (isoners), dinonyl carbonate (isoners), didecyl
carbonate (isoners), dicyclopentyl carbonate, dicyclo-
hexyl carbonate di cycloheptyl carbonate, dibenzyl 5
car bohP 801 di peTeisy IR’ caPBBREEEEEI 3Brelkyl arppRehgy-
propyl) carbonate (isoners), di(phenylbutyl) carbonate
(i soners), lﬂg(EhF%rB%eﬁ%?b?nc%F%%ﬁat%n(@%bﬁﬁF%}c group

di (et hoxy enzé car bonat e §|soners nethox%
met hyl ) carbbha¥e’ H?(ﬁ%tﬂ%& SR hFy™ a?Bo%%t%ral Yl

10 d hl th bonat d
i (oyanobt FYPIE LEFHBhat o 31 Loreraron DBRNS Of ¢ heac

o i) Syt A IR
q, €s

o AT oMY PR PYubr iy o E it figomero)

Startbﬁﬁbnyl (isomers), pentyl (isomers), hexyl (isomers),
heptyl (isomers), octyl (isomers), nonyl (isomers),
decyl (isomers) and cyclohexylmethyl; alicyclic groups,
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl and cycloheptyl; and aralkyl groups, such as
benzyl, phenethyl (isomers), phenylpropyl (isomers),
phenylbutyl (iscmers) and methylbenzyl (isomers). Each
of the above-mentioned alkyl groups, alicyclic groups
and aralkyl groups may be substituted with a substitu-
ent, such as a lower alkyl group, a lower alkoxy group,
a Ccyano group or a halogen atom, and may also contain
an unsaturated bond.
[0032] As a dialkyl carbonate having such R', there
may be menticned dimethyl carbonate, diethyl carbonate,
dipropyl carbonate (isomers), diallyl carbonate, di-
butenyl carbonate (isomers), dibutyl carbonate (iso-

mers), dipentyl carbonate (isomers), dihexyl carbonate
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material in the present invention is represented by
the followng fornmula (2): 20 RRZOCOOAr2 (2) wherein
R2 may be identical with or different fromRl, and
represents an al kyl group having 1 to 10 carbon
atons, an alicyclic group hav 25 ing 3 to 10 carbon
atons or an aral kyl group 29 hawisng 6 to 10 carbon
atons; and Ar 2 repre- sents an aromatic group having
5 to 30 carbon atons. [0035] As R2, there may be
ment | JHEPMERE ) sad hgins s caB benaget (fisomerabovdibotyl car-
R1. Specific exanples of Ar 2 in formla (2) include:
a phe%@@aéﬁoJGSQW@r@épu@&§O@W@ymar$ﬁ@wvb diswperssuctiidecyl
as phenyl tolyl (isomers), xylyl (isoners),
tri meCRyPERaR (GsonmEns) dtlé’ﬁ’lc ePERyyBheaybonate, dicyclo-
(|so rs et hyl phenyl (isoners), propyl phenyl (iso 10
ners), B)Q(fLy 6‘%@’@ Ei s GrErS)L OhgDEY Ry ICHRORPR LE s SibesEy ]
nmet hyl et phenyl soners pent yl phenyl (isomers
hexylEﬁgﬁépaFlsoﬁé%bfnﬁﬁgyéyEFSF@%?F&héﬁ?PmFF§éneﬁé)Phenyl'
various_al t hoxyphen
(sonbrepy il KaRpaters: (ePeoRErdy AidPBERaLIRENI casbonate
(iso various  h ; at ed hen such as
{1 vor apnensF S0 B4R SERREE AR o R bpat e ?%fomsrs
Phenyk: (hSRBLSbent )i 8TELBYA ehefzx 297°" 8k @8-
methyl) carbonate, di(methoxyethyl) carbonate (isomers),
di (chloroethyl) carbonate (isomers) and di(cyanoethyl)
carbonate (isomers).
[0033] Of these dialkyl carbonates, preferred is a
dialkyl carbonate containing, as R', an alkyl group
having 4 or less carbon atoms. More preferred is di-
methyl carbonate.
[0034] The alkyl aryl carbonate used as the starting

material in the present invention is represented by the

following formula (2):
R*0COOAr? (2}

wherein R® may be identical with or different
from R', and represents an alkyl group having
1 to 10 carbon atoms, an alicyclic group hav-

ing 3 to 10 carbon atoms or an aralkyl group
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chl orophenyl (isoners); various substituted phenyl
groups represented by the followng fornmula: 20 [0036]
A [0037] wherein A represents a single bond, a

di val ent group, such as -0-, -S-, -CO30 or -SO2-, an
al kyl ene group or a substi - tuteg Ikylene group

repr esent ed by the followng fo

[0038] R5 R5 R7

1 Cor CGCI R6 R6 Rs 5 [0039] mhereln each of
R5, R, R7y a@qwg% AR RERRGLY SR BREE S aRS ad: "Yeh e

gen atom a lo

at ons,

at ons,

rou av-1nd

a 1geﬁ¥%lgﬁ|5¥ mQEQHpgggﬁgn Sélhgbgotocarbgarbon

an aryl group havin on “at ons

an aral kyh+gpeup having 6 to 10 car- bon atons,
wherei n each of the

[0035] As R?, there may be mentioned the same groups
as set forth above for R'. Specific examples of Ar® in
formula (2) include: a phenyl group and various alkyl-
phenyl groups, such as phenyl, tolyl {isomers), xylyl
(isomers), trimethylphenyl (isomers), tetramethylphenyl
(isomers), ethylphenyl (isomers}, propylphenyl (iso-
mers), butylphenyl (isomers), diethylphenyl (isomers),
methylethylphenyl (isomers), pentylphenyl (isomers),
hexylphenyl (isomers) and cyclohexylphenyl (isomers);
various alkoxyphenyl groups, such as methoxyphenyl
{isomers), ethoxyphenyl (isomers) and butoxyphenyl
(isomers); various halogenated phenyl groups, such as
fluorophenyl (isomers), chlorophenyl (isomers), bromo-
phenyl (isomers), chloromethylphenyl {isomers) and di-
chlorophenyl (isomers); various substituted phenyl

groups represented by the following formula:

O

[0037] wherein A represents a single bond, a

[0036]

divalent group, such as -0-, -8-, -CO-




15 lower al kyl group, the cycloal kyl group, the aryl
group and the aral kyl group may be substituted wth
a hal ogen atom or an al koxy group having 1 to 10
carbon atons, 20 or a cycl oal kyl ene group represented
by the following formula: 31 [0040] C (CH2)k [0041]
wherein k is an integer of from30to 11, and each of
the hydrogen 5 atonms may be replaced by a | ower al kyl
group, an aryl group, a halogen atomor the |like, and
wher ei n t herard&fati cani agkyhgnbegsobpt brubedubstih a
substituent, such as a |ower al kyl 10 group, a | ower
al koxy gr ottesh adddengr gmeup & dppsentdedyibguhea
nitro group, a halogen atomor a cyano group; a

napht hyl griedgd caridiav fidrowd asubst i t ut ed napht hyl
groups, such as naphthyl (isoners), nethylnaphthyl 15
(i songP§B81di net hyl napht hyl (i somers), chl oronapht hyl
(i somers), nethoxynaphthyl (isoners) and cyanonapht hyl
(isoners); and vari OT{S unsubstituted orR%ubsi{iﬁ ut ed

|
—C— or C—C ,
I | |

R® R¢® R®

[0039] wherein each of R®, R°, R’ and R®
independently represents a hydro-
gen atom, a lower alkyl group hav-
ing 1 to 10 carbon atoms, a

10 cycloalkyl group having 2 to 10
carbon atoms, an aryl group having
& to 10 carbon atoms, or an
aralkyl group having 6 to 10 car-
bon atoms, wherein each of the

15 lower alkyl group, the cycloalkyl
group, the aryl group and the
aralkyl group may be substituted
with a halogen atom or an alkoxy
group having 1 to 10 carbon atoms,

20 or a cycloalkylene group represented by the

following formula:
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het er oaromati ¢ groups, such as pyridyl (isoners),
cumaryl (isonmers), quinolyl (isoners), methylpyridyl
20 (isoners), chloropyridyl (isoners), methylcunmaryl
(iso- mers) and nethyl quinolyl (isomers). [0042]
Representati ve exanpl es of al kyl aryl carbon- ates
havi ng these R2 and Ar 2 include3det hyl phenyl car 32
bonat e, ethyl phenyl carbonate, propyl phenyl

car bo ate (isomers), allyl phenyl carbonate, butyl
phenyIl084Pdon- ate (isomers), pentyl phenyl carbonate
(i soners), hexyl phenyl carbonate (isoners), heptyl

phenyl carbonate 5 (is rs tol yl carbonate
(i somers), nonyl ettylp 6£’§Zrzk‘ (|soners),
decyl butyl phenyl car- (|so k net hyl tolyl
carbonate (isoners), hyI dalyl _2hrbonate (isomers),
propyl tonI carbonate (|soners) butyl tol yl

b 0
(SomiPEF Y o VTR W dfb St B EoE o e FE oMt hy1
trimet hyl ph I
CL:gFopﬁeﬁyFnZar g%g?gg%ﬁs%%§§g§%3kthng%°9?8pheny|

car bonat e ('SO"EFB nﬁF&h¥E ggg?gé%ahg §gwg9nate

(i somers), nethy carbon I'sO net hyl 15

napht hyl carbonﬁgﬁH éggg?s)anngk y! Eépgdyg carbonat e

(i somers), ethy bonate (i's net hyl
benzoyl phenyl cgépgggheagbﬁoggrghe et Ryl éﬁhyl carbon-

ate (isoners) and benzyl xylyl carbonate.

wherein the arcmatic ring may be substituted

with a substituent, such as a lower alkyl

group, a lower alkoxy group, an ester group,

a hydroxyl group, a nitro group, a halogen

atom or a cyano group;
a naphthyl group and various substituted naphthyl
groups, such as naphthyl (isomers), methylnaphthyl
(isomers), dimethylnaphthyl (isomers}, chloronaphthyl
(iscmers), methoxynaphthyl (isomers) and cyancnaphthyl
(isomers); and various unsubstituted or substituted
heteroaromatic groups, such as pyridyl {isomers),
cumaryl (isomers), quinolyl (isomers), methylpyridyl
(isomers), chloropyridyl (isomers), methylcumaryl (iso-
mers) and methylquinolyl (isomers).
[0042] Representative examples of alkyl aryl carbon-

ates having these R® and Ar®’ include methyl phenyl car-
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[0043] O these al kyl aryl carbonates, preferred is

20 an al kyl aryl carbonate which contains, as R2, an

al kyl group having 1 to 4 carbon atons and, as Are,

an aro- matic group having 6 to 10 carbon atons. More

pre- ferred is nmethyl phenyl carbonate. The starting

mate- rial used in the present iRd¢ention is selected
fromthe 25 group consisting of a dialkyl carbonate
represented by 33_ fornula (1%ﬁﬁbove an al kyl aryl
carboﬁ&P@tPepﬁé§¥ﬁt@@EHBQ Carkenate?) raserd ahgnyl carbonate
m xt ure thereof EOO44 The _aromati c nnnohydrox%
conpodﬁ&ow§§§ as th¥l PEERYAnFarRonREepr byEyt phenyl carbon-
|nvent|on S regrgsented by the 5 follow ng formula

(3): oﬁl€§we £ @4@Fn%ﬁérehﬁnxﬁlCﬁé&@@é@ﬁtél&ﬁmers), hexyl
aronathc % 10 having 5 to 30 carbon atons. [0046]

As ArPRep Ry1BECdnPrBRES ) r nBeRANE BREDYS Ccasbeppte

forth ,ab f | f t
ngﬁohﬁgﬁgxgrégnp8ﬁﬁa&[gﬁivﬁngag Hgiﬁf<e%%%§35'ghEstl

and va 5 such hen

(|soneEh§E§§§#kxlgg Eggﬁﬁﬁs)lsPWFﬁE hyﬁﬁﬁg oPugY?pRenyl car-

oo TR PR 5, g i

S0 e AR PRl TR oo

(isomers), butyl tolyl carbonate (isomers), allyl tolyl

carbonate (isomers), methyl xylyl carbonate (isomers),
methyl trimethylphenyl carbonate (isomers), methyl
chlorophenyl carbonate (isomers), methyl nitrophenyl
carbonate (isomers), methyl methoxyphenyl carbonate
(isomers), methyl cumyl carbonate (isomers), methyl
naphthyl carbonate (isomers), methyl pyridyl carbonate
(isomers), ethyl cumyl carbonate (isomers), methyl
benzoylphenyl carbonate (isomers), ethyl xylyl carbon-
ate (isomers) and benzyl xylyl carbonate.
[0043] Of these alkyl aryl carbonates, preferred is
an alkyl aryl carbonate which contains, as R?, an alkyl
group having 1 to 4 carbon atoms and, as Ar’, an aro-
matic group having 6 to 10 carbon atoms. More pre-
ferred is methyl phenyl carbonate. The starting mate-

rial used in the present inventicn is selected from the

group consisting of a dialkyl carbonate represented by
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20 propyl phenol (isoners), nethyl butyl pheno

(i soners), pentyl phenol (isoners), hexyl pheno

(isomers) and cycl ohexyl phenol (isoners); various

al koxyphenol s, such as net hoxyphenol (isoners) and

et hoxyphenol (isoners); various substituted phenols

represented by the follow 25 ingd3formula: 34 [0048]

QA [0049] wherein A is as defined above; naphtho

(iso and various substituted naphthols; 5 and

het er QF Hafli ¢ LioABAYEr 08y abkeundyl sachomste represented
ridine |soners) hydr oxycumari ne (isomners)

hydr oxyp

and h § %Q;&Hﬂﬁo|?heaPP§6n@P§)a PoBSEFeOFheResE -

aromat | 0 conpounds pre- ferred is_ an

ar omat[Pg %&E{P LBIALAHY (fprpormnisgd as the
an arqQmatjc_group Fav n% to 10 carbon atons. More

pr ef ef F&{ ?g phBnb %ﬁTtTﬁ@VEPR}PnaF§Ir%@FBﬁﬁﬁFEd by the
used 28y #he react ant n he present invention is

r epr eSent 841 ﬂgm?%?lé “ing formula (4): 15

R30OCO0Ar3 (4) wherein R3 nmay be identical with or

different fromRl and R2, and represents an al kyl
group 20 having 1 to 1OA%QB on atons, an alicycggf

[0045] wherein Ar' represents an aromatic group

having 5 to 30 carbon atoms.
[0046] As Ar', there may be mentioned the same groups
as set forth above for Ar?.
[0047] Examples of aromatic monohydroxy compounds
having such Ar' include phenol and various alkylphenols,
such as phenol, cresol (isomers), xylenol (isomers),
trimethylphenol (isomers), tetramethylphenol (isomers),
ethylphenol (isomers), propylphenol (isomers), butyl-
phenol (isomers), diethylphenol (isomers), methylethyl-
phencl (isomers), methylpropylphenol (isomers), di-
propylphencl (isomers), methylbutylphenol (isomers),
pentylphenol (isomers), hexylphenol {(isomers) and
cyclohexylphenol (isomers); various alkoxyphencls, such
as methoxyphenol (isomers) and ethoxyphenol (isomers);
various substituted phenols represented by the follow-

ing formula:
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group having 3 to 10 carbon atons or an aral kyl group
having 6 to 10 carbon atons; and Ar 3 nay be
identical with or different 35 fromArl and Are, and
represents an aromatic group having 5 to 30 carbon
atons. [0052] As R3, there may be nentioned the sane
groups as set forth above for Ri4 As Ara, there may
be nmen- 5 tioned the sanme groups as set forth above
for 80%& 053] As al kyl aryl carbonates having these
and , there may be nentioned those which are
set forth above for kyl aryl bonat es
represented by the mntloner a (2. o
t hese al kyl aryl car aTul: sgan al kyl
aryl carbonate which as | al kyl group
having 1 to 4 carbon . AL an aromatic
group having 6 to 10 carbon atons. More preferred is

nethykogggpylw%%&gg at.e. 3554§¥¥% The reactant used

in the present |nve For S & S8 PSRt he gr oup

?ggfg@%%ﬁ@%@% ??%r Q?E (%?&ngogégxgrgé% ﬁf?@@g&dnaphthols
Car DOska S 6L S L0 E01 Dmb R0 Pok )c&%%fﬁnd%nd%@ ch as

m xture thereof. The typic eacttons are

| nvol wedr b tyd el AR eeSsShetOL, PEFSEMyEINSPIAON (i somers)

and hydroxyquinoline (isomers).

[co50] Of these aromatic monohydroxy compounds, pre-
ferred is an arcmatic monohydroxy compound containing,
as Ar', an aromatic group having 6 to 10 carbon atoms.
More preferred is phenol.

[0051] The alkyl aryl carbonate used as the reactant
in the present invention is represented by the follow-

ing formula (4):

R*0C0O0AY? (4)

wherein R® may be identical with or different
from R' and R?, and represents an alkyl group
having 1 to 10 carbon atoms, an alicyclic
group having 3 to 10 carbon atoms or an
aralkyl group having 6 to 10 carbon atoms;

and Ar’ may be identical with or different
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for producing an aromatic carbonate by

transesterifying a starting nmaterial with a reactant

in the presence of a catalyst, are represented by the

following formulae (El'), (E2), (E3) and (E4): 36

[0055] (El) RIOIORL + Ar10H R1IO 1T Arl + RIOH, OO0

(E2) WOOM2+AM04NUNWVﬁ5RKH OO0 (E3) R1O

I Il ORL + R3O i (MHI%OI QAr3 + ROI | GORS,

and OOOO(E4) R2d | +R3(]IOAr3 F- Ar20 OAr3

+ R2000R3, f¥em A1) aned &y o@s)eij LfRgiesientR anRaromatic

Arl, Arz and Ara are as def i ned_above, and wherein

when R2 = BECHRghaxing S AP 30 FarbPRUREOMES) , t he

reacti sane-species in erm)I ecul ar

transégpé??fl AE R oﬁ%feégcf“iaé’n Ge AERELPRERN WG §§"‘§ grouPs

di spropor- _ti.on reaction, 10 [Q057] Wen each

t he r%chFBngoagh F’%’Fa OFEF) p(S[E?)r (E@?rﬁnﬂaX/Eﬁf men -

I's peEggrngd ﬁgcgégéngrggpthgspseg forth above for Ar?®
[0053] As alkyl aryl carbonates having these R’ and
Ar’, there may be mentioned those which are set forth
above for the alkyl aryl carbonates represented by the
above-mentioned formula (2). Of these alkyl aryl car-
bonates, preferred is an alkyl aryl carbonate which
contains, as R’, an alkyl group having 1 to 4 carbon
atoms and, as Ar’, an aromatic group having 6 to 10
carbon atoms. More preferred is methyl phenyl carbon-
ate.
[0054] The reactant used in the present invention is
selected from the group consisting of an aromatic mono-
hydroxy compound represented by formula (3) above, an
alkyl aryl carbonate represented by formula (4) above
and a mixture therecf. The typical reactions, which
are involved in the process of the present invention
for producing an aromatic carbonate by transesterifying

a starting material with a reactant in the presence of

a catalyst, are represented by the following formulae

(1), (E2), (E3) and (E4):




10

ess of the present invention, dialkyl carbonates or 37
al kyl aryl carbonates as the starting materials for
the reaction can be used individually or in

conbi nati on and aromatic nonohydroxy conpounds or

al kyl aryl carbonates as the reactants for the
reacti on can be used individu- 53&lly or in

conmbi nation. [0058] Wen R2 = R3 and Ar2 = Ar 3 in the
trans%sterifi- cation reaction of formula (E4), a
diarylogéﬁ%onate and a dial kyl carbonate can be
obt ai ned by a sane-species internolecular
transesterification reaction of a single 10 type of (E1)
al kyl aryl carbonate. This is a preferred em bodi nment

of the i nvent j Furt-hes. ¥ =
ond Arl PREGEURL e AP (?’)ﬂﬁﬁé’“ (Eﬁ),RbE?’&
conmbining the reaction of fornmula (El) Wth the

reaction of Ofornmula (E4), a diaryl carb@nate can be 15
obtai ned froma dial kyl carbonate and an aromatic (E2)
nmono- hydroxy conpound through an al kyl aryl carbonate

as shown in fornulae (E5) and (E6) shown bel ow.

0059 [A#H 0
RN S NE B A e

0O O

(E3)

R!OCOR! + R3OﬁOAr3 _— Rloﬁom3 + RIOCOR?, and
O 0 O

(E4)

R’0C0Ar? + R%0COAP? T—=—= Ar?0COAr + R20OCOR?,

I
O O O 0O

[0056] wherein R', R?*, R®, Ar!', Ar? and Ar® are as
defined above, and wherein when R? = R® and
Ar? = Ar’ in formula (E4), the reaction is a
same-species intermolecular transesterifica-
tion reaction generally known as a dispropor-
tionation reaction.
[0057] When each of the reactions of formulae (E1),
(E2), (E3) and (E4) is performed according to the proc-

ess of the present invention, dialkyl carbonates or
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0O OO 38 [0060] The above-nentioned conbination is an
espe- cially preferred enbodi nent of the present
invention. [0061] Recycling of the dial kyl carbonate
by-produced in the reaction of fornmula (E6) as the
starting mate 5 rial for the reaction of fornula (E5)
results in the formation of 1 ndl of a diaryl
car bonat e and 2 nol of an aliphatic alcohol from1
carbonate and 2 nol of an aromatic

| k
nonoh?&%gglgE GARACNARER RS=CRERSEAYLART= megﬁglgﬁs for the
t he above formul a %ﬁngﬁ a é g X carbonat e,
i s an"FHRp BFPﬁnFaPa &Fi 4ndiyirug ﬁBIQEaFBOHQWElBﬁHlOH and
I t b d bt d_f
i bt fpe é?%iwé?eﬁ%aﬁpgxrS%mpﬁanéﬁﬁerzﬁiﬁylf%?%hopaabonates

i mpor 15 Fﬁébﬁgﬁagea? ASBR DB oFger e ieBaohR PheopPlstRRi vidu-

|nvengh9 Eﬁrgoﬁggng nti oned any conventiona
catalyst 'S enp oye “for the

trans?§6§§jfl(WHéﬂ“k?reaﬁtl oLl f3n?ngghépgransesterifi—

process of the present invention. Exanple

Catal¥§E§OHS§QaEElBHe?§rfé?ﬁ?b%6§?9% og h@gkygecggbonate and

met al - cont ai ni ng catal ysts
neta'aCQDéﬁkﬁlngafﬁ&ﬁhﬂétcgﬁege'8b£§§n@ﬁeb¥e§néame species

i nvention i s one capable of pronoting t actions

of foimtdaRol&thldP tEdhsedCeBUENCHBIBh- CORLRINANYE a single
type of alkyl aryl carbonate. This is a preferred em-
bodiment of the present invention. Further, when
R' = R® = R® and Ar' = Ar® = Ar’ in formulae (E1) and
(E4), by combining the reaction of formula (El1l) with
the reaction of formula (E4), a diaryl carbonate can be
obtained from a dialkyl carbonate and an aromatic mono-

hydroxy compound through an alkyl aryl carbonate as

shown in formulae (E5) and (E6) shown below.

[0059]
(ES)
2ROCOR  + 2ArOH === 2ROCOAr + 2ZROH
O 0
(E6)

2ROCOAr <—= ArOCOAr + ROCOR

@) O
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catal ysts, there may be nentioned for exanple: 25

[ 0064] <l ead conpounds> | ead oxi des, such as PbO, Pb02
39 and Pb304; lead sulfides, such as PbS and Pb2S;

| ead hydroxides, such as Pb(OH)2 and Pb202( OH) 2;

pl unbites, such as Na2PbQ2, K2Pb(Q2, NaHPbQO2 and

KHPbQ2; plunbates, such as Na2PB&3, Na2H2Pb4,

K2Pb(C3, K2[Pb(OH)6], K4PbO4, 5 Ca2PbO4 and CaPbQB;

| ead carbonates and basic salts thereof, such as

PbCOB [4R& 03 Ph CEEPhieey - mendakPred t@oWI1inaj ipihi s s despe -
and carbonates and basic salts thereof, such as Pb
(OCOCH3T12¥ Brefertersemiodiners pdobaegpresepsoinvention.
3H20; SG%Snolead conpounds such as Bu4Pb, Ph4Pb,

Bu3Pb&? PHESBET L 1Tsh 3h (e ‘151?61%21), BUBPRYE durproduced
Ph3PbC)m? rein_ Bu Eresents a but group and Ph

represé rﬁﬁgﬁﬁPn FotprMHLRoX &P aascBHﬁo§ﬁ§§taﬁa mate-
| | d h
IR B R 0T kT P

5] an erals

Pb- Ca S Pb- Sb
as gaFgggagnan Phe bWBﬂd 81ﬁ§8?a?%§ggﬁft?h@§§ ?eﬂﬁl of
ConpoHHd§11<ﬁ8998rai?gho¥ ??gpaﬁggo 8% dS>dEﬁ@¥yi Shrbonate

onpl exes 0

copper™ 8 eame ek %ﬁoe“%%‘ﬂé%’féd&%%gxxoé&%gﬁ%ver When
20 pi grat gy, A&@fﬂ'ﬁq 4y, [ﬁtﬂceﬁecaé&?@)fé%mu% gE £ di-

(C H3) C1] 2 “wherein acac represents an ace one

Che|aﬁﬁeﬁygaﬁgrb6ﬁégél'wﬂ?&ﬁl1§°§H|f%ﬁéftéﬁgakawnﬁa@érlal
conpl'exes, such
for a polycarbonate and a polyisocyanate, can be read-
ily obtained from dimethyl carbonate, which is the sim-
plest form of a dialkyl carbonate, and phenol. This is
especially important.
[0062] As a catalyst used in the present invention,
there can be mentioned any conventional catalyst which
is employed for the transesterification reaction occur-
ring in the process of the present invention. Examples
of catalysts used in the present invention include
metal-containing catalysts.
[0063] The metal-containing catalyst used in the pre-
sent invention is one capable of promoting the reactions
of formulae (E1) to (E4). As such metal-containing

catalysts, there may be mentioned for example:

[0064] <lead compounds> lead oxides, such as PbO, PbO,
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Li (acac) and Li N(C4H9) 2; <zinc conpl exes> zinc

conpl exes, such as Zn(acac)?2; <cadm um conpl exes>

cadm um conpl exes, 25 such as Cd(acac)2; <iron famly

nmetal conmpounds> iron 40 famly netal conpl exes, such

as Fe(ClOHB) (CO 5, Fe(COS5, Fe(CAH6)(CO) 3,

Co(nesi tyl ene) 2( PEt 2Ph) 2, CoC5F5880) 7, Ni - 7¢- C5SHENO

and ferrocene; <zirconium conpl exes> zirco- nium

conpl exes,. such_as Zr(acac)4 and zirconocene; 5 <Lew s
o 5

acid 2 s> 1686 § éﬁ§§3an§uE§wﬁ§ P§§|énﬁoFﬁ?%g lead
‘V&SSE‘”” RS B b (il b S0 cprasEmises.
a halg gtqg% Q)acEE%? gé@#ﬁ’ an alkox¥ gfoup
an ary oxy~ 9 ’ppan dnd %Za npBanBEE Py plumbates,
8&%%&%@&%&%%&9&% ﬁ%@%ﬁ%%ﬁ%ﬁot%ﬁc’tﬁm,

1 FB
BubS %% E5% C%aﬁ Slﬁ]zﬂs'hlts
bS5 S &%%b%?@é’é@ﬁ#ﬁ?@@ggﬁ“ii% faLte of

ef f ectiyen £V el YhEN éﬁyca%&lé@é'gtﬂd%églgn %ftg@nét‘fereof

conpound present 1nt re- action systen1 Suc

al i phatdie 24 cobRbecodn, )ar Oﬁ"ﬁtbéocflvtn %Yo%%@{oijﬂ%bo 3H,0

an al kyl aryl carbonate a drary onate or

di al kytg&as handt Comgh\asds Whigdh af e ﬁ’@ p%o tpfh' ﬁsd §M3Pbcl

heat-treating these catalysts together Wi th
st ar tPm@bEat, ebhabb Ao ERRIEH)Y |, and/, PhoR éﬁ&cﬁhﬁﬂx} wherein Bu

pr oduct
represents a butyl group and Ph represents a phenyl
group; alkoxylead compounds and aryloxylead compounds,
such as Pb(OCH;),, (CH;0)Pb(OPh) and Pb{(OPh),; lead al-
loys, such as Pb-Na, Pb-Ca, Pb-Ba, Pb-Sn and Pb-Sb; lead
minerals, such as galena and zinc blende; and hydrates
of these lead compounds; <copper family metal compounds >
salts or complexes of copper family metals, such as CuCl,
CuCl,, CuBr, CuBr:, Cul, Cul,, Cu{OAc),, Cu(acac),
copper oleate, Bu,Cu, (CH;0),Cu, AgNO,, AgBr, silver
picrate, AgCsHsClO,, [AuC=C-C(CH;);]l. and [Cu{C;Hg)C1l],
wherein acac represents an acetylacetone chelate ligand;
<alkali metal complexes> alkali metal complexes, such as
Li{acac) and LiN(CiH;).; <2inc complexess> zinc complexes,

such as Zn(acac);; <cadmium complexes> cadmium complexes,

such as Cd{acac).; <iron family metal compounds> iron




thereof prior to the use in the process of the present

i nvention can al so be used. [0066] It is preferred

that the netal -containing cata- 25 |yst has high

solubility in the liquid phase of the re 41 action

system Preferred exanples of netal -containing

catal ysts include Pb conpounds, 48ch as PbQ Pb(OH)2

and Pb(OPh)2; Ti conpounds, such as Tid4 and

Ti ((P%) 4;..Sn conpounds, such as SnCl4, Sn(OPh)4

Bu2sn&* i YsMEE2Sn COPR).8xefe S¥RPoARdEE (Sudh) 4§0FeCiBe (CO) s,
Fe(OH# gc q Fg(CPhé%; and those Froducts whi ch are

obt ai AEGCHYS) (GHari G (PRS- BBSFBS het 2t Ehhpounas: Bl 7+
phenol_,or a _liquid phase of the reaction system .

[ 006712 THi& “ti=Alirs B8Ce FEfTOSENG <Ed&GoB Ule CoBkdsisy zirco-

10 the. f_th t, | tion i
equi | PBET R PSEEF onSCFRePET GFASCPAT ¢ D Bresangrene

5 he PLESRAL Lbsqveshballagll PLaet Lasdispraceeihe

equi librirumo Pansest er

the d5E§8L%§Pm9£gtE?aﬁgitiéﬁeﬂeEEQdHSEP%SEHEti%%ﬁp}%g AlX,,

transester I catron reac tron'is perror ned,

Wi thdip gl nap 2, 0WoR0L | g, PALY! Fre%?%ﬂ_lagp% XM ein x

whi ch contains a I'ow boiling poi Nt _
conpr kshPgsa@At 8l LPRRL bgedl §08R! . 28 Qbéké%& g?gﬁ 92§Eea1koxy

or a mXxture thereof corresponding to t rei
mat er gabugndrt B8 £89Lb2 t%ﬁaapEGQﬁasgaksgnQMiﬁFc89 ounds >

| east one fornula selected fromthe group consisting
10 of organotin compounds, such as (CH;):SnOCOCH,,
{C2Hs) 38NOCOC(Hs, Bu;SnOCOCH;, Ph;SnOCOCH;, Bu,Sn (OCOCH;),,
Bu,Sn (OCOC;:1Hz3) 2, PhisSnOCH;, (C;Hs):SnOPh, Bu,Sn{CCH,) .,
Bu;Sn(OC;Hs),, Bu,Sn(OPh),, Ph,Sn(OCH,),, (C.H;),SnOH,
Ph;SnOH, Bu;SnoO, (CsHy4).SnC, Bu,SnCl, and BuSnO (OH) .
[0065] These catalysts are effective even when they
are reacted with an organic compound present in the re-
action system, such as an aliphatic alcohol, an aromatic
monohydroxy compound, an alkyl aryl carbonate, a diaryl
carbonate or a dialkyl carbonate. Those which are ob-
tained by heat-treating these catalysts together with a
starting material, a reactant and/or a reaction product
thereof prior to the use in the process of the present
invention can also be used.

[0066] It is preferred that the metal-containing cata-

lyst has high solubility in the liquid phase of the re-
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ROH and ROCOOR, wherein Ris as defined above. [0068]
There is no particular limtation wwth respect to the
type of the reactor to be used in the process of the
present invention, and various types of conven 25
tional reactors, such as a stirred tank reactor, a 42
multi-stage stirred tank reactortand a nulti-stage
dis- tillation colum, can be used. These types of
reactors, can be used individually or in conbination,

and Ay he BEBHEB; t HATeiSF L b A%AW 8 ffodtalstlorcqptaining
conti nuous 5 process. Fromthe viewoint of
ef i c?%’h?ijsﬁgsb’i‘%i?% P heOmRoRe Sy i HeH 2§ PO, Pb(CH), and
direpﬁi? o{ }gf_desiredcﬁ%oduct formation, a_, _
mul ¢ 28 [ wi Y [qeRRRdRy BHRD ST ClherhedTI4RERA:; Sn
ti ' [t]-st distillati
col urn TR SRFY 7 oPirtwa STHRATE ¢ sBygeng and
ti I jJu t ati i th t,.to t [ti-
G st T SPar e FoTBe negd PHCPnaSpF 6l erke (O ana
. , I Cro Cstillati |
navi e SR RGdr St TPt o Ak SRRy
ft ' b f i 1
cont | Trious o SET | AR e R oSS oSy P AP 87

di st 1§ Qi1 @Tiealarme (el ugle- Pl 3l &gy COl ums usi ng

a tray, such as a e-cap tray,” a sleve tray, a
val ve[odday a@ﬂeat?ﬁH@E%&EEQW&EE@XOﬂaQ@aE%%BQSp%%@%rmed in

colums packed with various packings, suc

Raschilg: ldffbeds of the present invention is an equilibrium
reaction. Therefore, in the process of the present in-
vention, in order to displace the equilibrium of the
transesterification reaction in the direction of the de-~
sired product formation, the transesterification reac-
tion is performed, while withdrawing a low boiling point
reaction mixture which contains a low boiling point
by-product comprising an aliphatic alechol, a dialkyl
carbonate or a mixture thereof corresponding to the
starting material and the reactant and represented by at
least one formula selected from the group consisting of
ROH and ROCOOR, wherein R is as defined above.
[00E8] There is no particular limitation with respect
to the type of the reactor to be used in the process of

the present invention, and various types of conven-

tional reactors, such as a stirred tank reactor, a
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20 Lessing ring, a Pall ring, a Berl saddle, an
Intalox saddle, a Di xon packing, a McMahon packing, a
Hel i pack, a Sulzer packing and a Mellapak. In the
present inven- tion, any of the colums which are
generally used as a nulti-stage distillation colum
can be utilized. Fur 25 ther, a ffxed type of plate
col um and packed colum 43 conprising both a plate

t t d th ki
be. pr BLFAbrbafcat SPeBRotank bhaCHPEr erfen BibbH fe ﬁ’éﬁﬁe dis-
ins__vention,.the s mat eri al

of the;present éart
t he reac; toare® umnht?ﬁﬁoﬁglvs? ?xﬁﬁ??ﬁj Teactors
ransd %agg Theh thE ek aREY BT i orlTheRe ke ngna may be

transes errficationreac

naterlgédagg Log {ﬁa%tﬁgﬁchﬂlgeeﬁ£$gessphase Qbnfinucus

gas- I|qU|d p ase 1'n the presenc

T(E)t ?: nﬁ%ﬁ%ﬁ i og@g;\?\n{é/néhteﬁg)%qﬁh%% [ ng po n]tl}e cf:LJ]plac1ng
reactga e@wmsmrﬁom AL NGy LB B0 '@h&acgégféég product

(a) and the aromatic car e et produced

the tr@Agat 85k erd fhesnti D&&&@C&i@@hié‘tﬁoﬁ h%ﬁoién pre-

froma lower portion of the distillTation colum and

cont i feokEd y ahed VA tdeh @vhiGud Yo Fbeddd | ad{ .00 érﬁhiﬁ¥¥stage

boiling point reac- tion m xture (containing the
boi | idigstpiol THt i dyy -ds Dt s | dlsiFe F%Uspf@féﬁ-fé@m Athere is
co

upper portion of the dlstlllatlon t her eby

enablnogdhel @ulamtiimitation with respect to the
multi-stage distillation column to be used in the pre-
sent invention as long as it is a distillation column
having a theoretical number of stages of distillation
of two or more and which can be used for performing
continuous distillation. Examples of such multi-stage
distillation columns include plate type columns using a
tray, such as a bubble-cap tray, a sieve tray, a valve
tray and a counterflow tray, and packed type columns
packed with various packings, such as a Raschig ring, a
Lessing ring, a Pall ring, a Berl saddle, an Intalox
saddle, a Dixon packing, a McMahon packing, a Heli pack,
a Sulzer packing and a Mellapak. In the present inven-
tion, any of the columns which are generally used as a

multi-stage distillation column can be utilized. Fur-

ther, a mixed type of plate column and packed column




10

15

20

25

carbonate to be produced continuously. In this case,
20 the aromatic carbonate ether (b) is separated from
the high boiling point reaction m xture w thdrawn
fromthe distillation colum. [0070] The anount of
the catalyst used in the present invention varies
dependi ng on the type thereof, thé 25 types and wei ght
ratio of the starting nmaterial and the 44 reactant,
the reaction conditions, such as the reaction

t enpeFSTRF&SaRT PREN 8aPipbR PPES3OReandnd PRECLPRepacked
Ceneral.ly, the anount of the catalyst is in the range
of fr?}FrF%. BB6¥1PgS30C8n3lRei §Rt PrBAsEaber HRedtotal 5

ight of the starting material and_ the reactant. _
[0071108hal { ot (017 (HEAParared B Rk (SR kapent in-

' | d) for the trans-
ester TERERBRon PEABERBALIR PACSPIBocARY RUBNTFORERET are
FangeS 0t bt PRERY oF 31 E ot sEOMbERUO S AT BRLF AEFLaFFoftotilla-

. 0 ' f bly f 0,05 to0 5 .
508}S£??%OgaFS#%Et?gnéergfﬁt%r E?gfﬁfgi%hFiE%T;onar:aCtlon
e ]
ronctanpre g, he s bAPEEg) ph e s RO o el tp

350 Cii@ﬁfé?ﬁﬁ§é¥ &Pp%r ;9g%ﬁ?ﬁéég?%%sfgft%%2§£éggnce of a

pressure varl es de- ndi ng

starthéa PBESHE A n8Rg & Iyé@né?agﬂetggtéf?gﬁiO@hile con-

tenperature, and it fmy be any o
tinuously withdrawing the high boiling point reaction
mixture {containing the aromatic carbonate (a) and the
aromatic carbonate ether (b) produced by the trans-
esterification reaction) in a liquid form from a lower
portion of the distillation column and continuously
withdrawing by distillation the low boiling point reac-
tion mixture (containing the low boiling point
by-product} in a gaseous form from an upper portion of
the distillation column, thereby enabling the aromatic
carbonate to be produced continuously. In this case,
the aromatic carbonate ether (b) is gseparated from the
high boiling point reaction mixture withdrawn from the
distillation column.
[0070] The amount of the catalyst used in the present

invention varies depending on the type thereof, the

types and weight ratio of the starting material and the
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a reduced pressure, an atnospheric pressure and a su-
per at nospheric pressure. However, the reaction pres 20
sure is generally in the range of from0.1 to 2.0 x
107 Pa. [0073] In the present invention, it is not
necessary to use a reaction solvent. However, for the
purpose of facilitating the reat#ion operation, an
appropriate 25 inert solvent, such as an ether, an

al i phatic_hydrocar en, an aromatic hy dr ocar bon or

a ha|Baaﬁaﬁéa:aFBﬁaFFecth9areeaﬁbehonﬁaySBehugédtag peaction
react#on sol vent . 4# The rocess of the present

i nven F%ﬂerétEﬁﬁr ctBFi T8AC hOPh8¥e??u€6onP§e§h§ like.

oot cdeheas @rathﬂgfaWPsﬁFaéﬁnaﬁéfﬁéﬁé PRo8 S ek chenFange
) e %€$%EB agpd i Eer he brorive eCt'Vﬁ %sdiﬁé Lﬁgt?gtal
e kel rﬁgg%éﬁﬁ%ﬂégggFgggﬁégé?a i anﬂﬁﬁé¢-5?§gﬁ%9t-

rern n1|s an | on12 to

UnSUb§ﬁétPé§9t 6n5995¢?%ﬁ$§ﬁoﬁéig généggééd OPSr the trans-

substituent se ected
esterification reaction in the present invention is not

specifically limited, but it is generally in the range
cf from 0.001 to 50 hours, preferably from 0.01 to 10
hours, more preferably from 0.05 to 5 hours.

[c072] The reaction temperature varies depending on
the types of the starting material and reactant, but is
generally in the range of from 50 to 350 °C, preferably
from 100 to 280 °C. The reaction pressure varies de-
pending on the types of the starting material and reac-
tant and the reaction temperature, and it may be any of
a reduced pressure, an atmospheric pressure and a su-
peratmospheric pressure. However, the reaction pres-
sure is generally in the range of from 0.1 to 2.0 x

107 Pa.

[0073] In the present invention, it is not necessary
to use a reaction solvent. However, for the purpose of

facilitating the reaction operation, an appropriate

inert solvent, such as an ether, an aliphatic hydrocar-
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consi sting of an alkyl group having 1 to 10 20 carbon
atons and an aryl group having 6 to 10 carbon atons.
[0075] In conventional processes for producing an
aromati c carbonate, the presence of the
above-nentioned aromatic carbonate ether (b) has not
been known. 25 Therefore, needl e4§ to say, there has
been no conven 46 tional know edge about the
i nfluence of the aromati¢c carbonate ether (b) on the
purit §°BF &R &rematic bxPropsrhee amdat helogenated aromatic
trans sterification reactivity of an aromatic
car bo Xﬁﬁocgr§9576TaylPESP?§@|§§ BxARPLESOBf SRAVERL .
]j %r_|( C,Léygﬂ q'lel %drew the CHW( ) %e_nthrcms char-
(CHB) CE%E 31 CH% %
CroRpEeBERBY. 1pobhe éﬁee?m Eléiﬁnﬁl@Eerf?ﬁeSEParatlng an

aggrﬁ%ggﬁ%#gned %ﬁé_ % n@hlg}ésigonate et hers § %he Follow-
CHB%EiEéﬁE%%EﬁiECEEEEh FE%%ETQg;Egi?vablehrgggons for

the presence of the aromatic carbonate ethers (b) in
the reaction system 15 are as follows. (A) An

aromati c carbonate ?ﬁm8508 ~an inpurity is prFent in
raw material s used produci ng an aromatic

wherein R and Ar are, respectively, se-
lected from the group consisting of R1, R2
and R3 and selected from the group consist-
ing of Arl, Ar2 and Ar3 in correspondence
to the starting material and the reactant,
and R* is a divalent group - (CH,).- (wherein
m is an integer of from 2 to 4) which is
unsubstituted or substituted with at least
one substituent selected from the group
consisting of an alkyl group having 1 to 10
carbon atoms and an aryl group having 6 to
10 carbon atoms,
[0075] In conventional processes for producing an
aromatic carbonate, the presence of the above-mentioned

aromatic carbonate ether (b) has not been known.

Therefore, needless to say, there has been no conven-




carbonate by transesterification. (B) A precursor of

an aromati c carbonate ether, as 20 an inpurity, is
present in raw materials used for pro- ducing an

aromati c carbonate by transesterification, and the
precursor is converted into an aromatic carbonate

ether in the reaction system Fof®exanple, when a

di al - kyI carbonate as a raw material contains, as an

i mpuri % 25 a conpound regresented by the foll ow ng _
f or ruF&°P8Y: knew.lrdgeorber (BFewﬁéféPﬁnReaﬁé Rhegpgomgtic
descrlbegaabove 5 fornmul ae (5) .and

consi &&rF nﬁﬁﬁteFﬁﬁg éBﬁpBHthPSPHBﬁ§¥rP dépnﬁ6°méﬁlc car-
aroma arbo a% her % % ¥ a reaction with, an
ar ona n8H$d EQ EBRPGERET LAhCaFROR ARPPFtedibynafean
or a g xL carbo ate 10 [0079] In the present

Fon- -t6r “th °pak&on of iten1(B) above, it is

i nven
prefer hat;the. .cont.ent of t g & ti,c carbonat
> et her g?gc rSor o Hﬂiﬁnﬁe %%mp St i &Pk PrmUTa 77)

Carb??ﬁ&fyﬁéed Qii%HStartbﬂ?c?ﬁQﬁf'al F?dphoré%éCH

Specifica t he *coft ent ~0 récu

(ormeuifinl s, mal essbly | n ol oeaecpl 1190 6ulchd .-

1, 000 ppn1by wei ght’,” fore ‘prefe y fro

pn1bgn&eLgﬁqﬂbEQQ§@J In the present invention, the
content of the

[0077] Specific examples of the above-mentioned aro-
10 matic carbonate ethers (b) include: CH,OCH,CH,OCOOPh,

CH;CH,0CH,CH,OCOOPh, CH;OCH (CH,) CH,0COOPh,

CH;0CH,CH,CH,0CO0Ph and CH;0CH,CH,CH,CH,OCOOPh.

[0078] Conceivable reasons for the presence of the

aromatic carbonate ethers (b) in the reaction system
15 are as follows.

(A) An aromatic carbonate ether as an impurity is
present in raw materials used for producing an aromatic
carbonate by transesterification.

(B) A precursor of an aromatic carbonate ether, as

20 an impurity, is present in raw materials used for pro-
ducing an aromatic carbonate by transesterification, and
the precursor is converted into an aromatic carbonate
ether in the reaction system. For example, when a dial-

kyl carbonate as a raw material contains, as an impurity,

25 a compound represented by the following formula (8):
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aromati c carbonate ether (b) of formula (7) as an
inmpu- 20 rity in the obtained high purity aromatic
carbonate is generally 30 ppm by wei ght or |ess,
preferably 10 ppm by weight or less, nore preferably
3 ppm by weight or less, still nore preferably 1 ppm
by weight or less. [0081] In thé&7present invention,
the expression "the 25 reaction systeni indicates the
i nner portions of a re 48 actor, a
separation-purification apparatus, a heater, a

cool er, a conduit and4the | i ke which are used in a
sys- tem for produBPRGOFRERar omati ¢ car bonat €8) [ 0082]
Wth respect to the nethod for separating the 5
aromati c carbonate ether (b) fromthe high boiling
point reaction.mxture,_any nethods can be enpl oyed
as |ong as" ?ﬁ%l%r%n%?gcRc Feit %QQRﬂkﬁﬂ»a W& T

separ at ed ?ggmu%gggg%grééﬁgkg e reaction system

Exanpl es of suc t hods include a gas

PhaserEondroshd; ROass dRa2 PALA! LARRIRACT: 2460e2Ped into

gas phase-liquid phase "Séparatio

phasea§0££gmgbfé¢céfgéﬁ éogtthtgggégﬁtg gggc%%%%_w%th an

phase-solid/I1quid m xed phase se ion e

sol i day phaset & i Q4hdh S@&ﬁﬁé‘&ﬁ% ?IFF%pg}dl SHED @Srbonate

sedi nent ati on, centrtifugation or I on;
di stidtadi @uarpXtéRehdhse and adsorption. O these,

distillation and adsorption are preferred, and the

disti[¢@apn it WBeepreek@h @dvention, for the reason of
item (B) above, it is preferred that the content of the
aromatic carbonate ether precursor of formula (8) in
the dialkyl carbonate used as a starting material is
low. Specifically, the content of the precursor of
formula (8) is preferably in the range of from 0.1 to
1,000 ppm by weight, more preferably from 0.1 to 300
ppm by weight.
[c080] In the present invention, the content of the
aromatic carbonate ether (b) of formula (7) as an impu-
rity in the obtained high purity aromatic carbonate is
generally 30 ppm by weight or less, preferably 10 ppm
by weight or less, more preferably 3 ppm by weight or
less, still more preferably 1 ppm by weight or less.

[0081] In the present invention, the expression “the

reaction system” indicates the inner portions of a re-
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[0083] As specific exanples of the nethod for sepa-
rating the aromati c carbonate ether (b) in the case
20 where an aromatic carbonate is produced from
di met hyl carbonate (DMC) as the dial kyl carbonate and
phenol (PhOH) as the aromatic nonohydroxy conpound
using two nulti-stage distillati#én colums (first and
second nulti-stage distillation colums) which are
connected 25 in series, wherein the synthesis of
met hyBChREny R S6PazatboRaPET(TRChtiionpapbaratysi nat heater, a
first multi-stage distillation_colum and the .
synt hESP<esh @i pRBAYLL arfbshat éikpPeEhirh peef vssddinna sys-
the s con% nmul ti-stage distillation colum, there can
be ne Fmo BY: PECAUFRBE EhS AROWREAR, carhesathe

rbopate ether has a boiling point

ol oo PBeERat WDDS R Srpdi e mw)rﬁ% RIRPHAGNg the
aronagic cgrbonat et her Eé % ch |shforned |g tgg oint
DPC s§htREsts EFh°RARER SBRE aﬁH Dﬁﬁpﬁré Br BdgRefOBYIRg P
Lhe SLSBEERELLODRLien o A0 ML 10! BeY EHELedsl 8 1ong as
ront | shee hB0s P CCRREORRc s hkEa 6T, ggﬁﬁﬁﬁfﬁsagwted ana
22 LLRER e REIRIE LB T e
theregfpatQr 168 &@Eﬁéagtbﬁéiﬁdeagdgas phase—condensed phase
separation method, such as a gas phase-liquid phase
separation method, a gas phase-solid phase separation
method or a gas phase-solid/liquid mixed phase separa-
tion method; a solid phase-liquid phase separation
method, such as sedimentation, centrifugation or
filtration; distillation; extraction; and adsorption.
Of these, distillation and adsorption are preferred, and
the distillation is more preferred.
[c083] As specific examples of the method for sepa-
rating the aromatic carbonate ether (b) in the case
where an aromatic carbonate is produced from dimethyl
carbonate (DMC) as the dialkyl carbonate and phenol
(PhOH) as the aromatic monohydroxy compound using two
multi-stage distillation columns (first and second

multi-stage distillation columns) which are connected

in series, wherein the synthesis of methyl phenyl
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method (iii) in which fresh DMC as the starting
material used in the MPC synthesis is purified by dis-
tillation to thereby renmove CH3OCH2CH2OCOOCH3 (an aro
20 matic carbonate ether precursor of fornmula (8))
from the fresh DMC. [0084] The above-nenti oned
separation methods can be ~enpl oy¥éd i ndividual ly, or
at |l east two of such separa- tion nethods can be

e R et B B TR Rt R A, i -ecace

gl AP LR G g e L PR

b g B 0 s BRI A D 1R T RO ecage
S 4 diet t t i.nt

Feac. rH 37 Sl Bt FRAGR. Shob e, Rbbeafebit ven

of the pre isN-,sventi . di | rbonate, .

obt ai ned b?%? gdpﬁé egé % 1e esg%ége% S RUSMALSS Farbonate
used [ n.ar i Q. p rban b
transggﬁggfggga??%n% &%ég tﬁeﬁgﬁ%Fy%hgggrggngkgt bt e, a

ObtaiP&thﬁft@ﬁcpﬁg%ﬁ§§iﬂﬁn _%h%r§§%&h§h@V%af€§5g@ei%ther

used for producing an aromafic polycarbonate
transqgﬂ@tl&m@@hlqg,fb&maacQHe%hQO%@bE@§nEﬂee§gfq&m which

the polynerization reaction at a high polynerization
rate. pbG Eugt bee, azehpebageal by #heMalikproportionation of

pol ycar bonate which is

MPC) and is recycled to the MPC synthesis, is withdrawn
from the system,

method (ii) in which the DMC which is recycled as
mentioned above to the MPC synthesis is purified by
distillation to thereby remove the aromatic carbonate
ether (b) from the DMC prior to the recycling thereof
to the MPC synthesis, and

method (iii) in which fresh DMC as the starting
material used in the MPC synthesis is purified by dis-
tillation to thereby reﬁove CH;OCH,;CH,0CQO0OCH; (an aro-
matic carbonate ether precursor of formula (8)) from
the fresh DMC.
[0084] The above-menticned separation methods can be

employed individually, or at least two of such separa-

tion methods can be simultaneously or stepwise employed.

[0085] With respect to the temperature and pressure
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col orl ess can be obtained by the transesterification
of an aromatic di hydroxy conpound with the diaryl
carbon- ate obtained by the process of the present
invention. [0087] Wth respect to the material of an
apparatus 20 used for producing the aromatic
carbonate, there is no particul & linitation.
However, stainless steel, glass or the like is

a material of at |least the inner

gener%ll sed as , .

wal | s Gﬁyt SFPATALtdSn 95 [(HEssFométdicnbarbwnatige ether (b),

presen%ﬁ nvention will be de 51 scribed in nore

det ai I"P5 FTPEFELELEe 300 PRESFYIFoRRRy PEERRIBIORS 1akg Ly de-

Co t ,. but th | d. not b . X

const FRERLEET | TPEIRY Lo EoPEL6F ARy SienPoiAng points
tiqn. Q089] _Th I trati f

ot al SRoist APRERCCH: SPFELTRLE RERSG 4 b7oie Gies! RO

I CP (| tiyel I 1 SSi I

anal y RS 1RECEoAE HEREPH O RO PORATE) oRRE G Rk 0By TP Teac-

a |iqui s- ured by gas chromatography. 10
[OO9OF %ﬁggﬁﬁgggf aver age nol ecul ar wei ght of an aro-

ti : .
o (BOEKTET BANSLE RS MEAS S BEl PELITAL Yhesent in-
Col UMyentBBhY SLYhEALyICLhroBhbteZbBYat AEaMBLEENEAL ocess of

wei ght con- version Calibration curve o
reSpeﬁhet9ré58n§5%%géﬂgﬁ6ﬁ MBNQ=disSPELSBrBAL¥ShY' §R€aromatic

sanpl es, wherein
polycarbonate by transesterification. When the diaryl

carbonate obtained by the process of the present inven-
tion is used for producing an arcmatic polycarbonate by
transesterification, it becomes possible to perform the
polymerization reaction at a high polymerization rate.
Further, a high quality aromatic polycarbonate which is
colorless can be obtained by the transesterification of
an aromatic dihydroxy compound with the diaryl carbon-
ate obtained by the process of the present invention.
[0087] With respect to the material of an apparatus
used for producing the aromatic carbonate, there is no
particular limitation. However, stainless steel, glass
or the like is generally used as a material of at least

the inner walls of the apparatus.

[o088] Hereinbelow, the present invention will be de-
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nol ecul ar wei ght conversion calibration curve is

repre- sented by the following fornula: MPC =

0. 3591Mps1. 0388 20 wherein Mpc represents the

nol ecul ar wei ght of the aromatic pol ycarbonate and

Mps represents the nol ecul ar weight of the standard

pol ysty- rene. 25 [0091] Al of Bhe concentrations are

i ndicated by 52 weight percentages. Exanple 1 [0092]
<Preparatjon of Catalyst> 5 A m xture of 40 kg of _
phenoﬁcfﬁhea)lHnH°§ekﬂeEPlll@é&hnﬁﬁgﬁFﬁécﬁa§°h§Hﬁe§0&ﬂ0W1n9
180 C_for }O hour. performng a reaction,

S therebx f
Aft er PFREPLIGE: PBE GPMPRERELVGaEXATPoERedPRR £REY should not
resuIEant regctiﬁn niftune. mag distilled_off together
wi th Gnr E3BPETYBHeABI LLUL 1APPhEPEL§CBBEaPh EREaPyEFEAL in-
[0093Le< t oduction of Aromatic Carbonate> Usi ng
catalysP %?nproduction of di phenyl carbonate was

f i t | Fig. 1. -1 s
per TPt PR SRR AR 8 by S eRatning

Corm: 368,96 b pEERLUTR) A s oM P el iveny

si evecdhigyYsd Masma emission spectral analyzer). The con-
centration of an organic matter in a liquid was meas-
ured by gas chromatography.
[00390] The number average molecular weight of an aro-
matic polycarbonate was measured by gel permeation
chromatography (GPC) (solvent: tetrahydrofuran; column:
polystyrene gel), utilizing the molecular weight con-
version calibration curve obtained with respect to the
standard mono-disperse polystyrene samples, wherein the

molecular weight conversion calibration curve is repre-

sented by the following formula:
Mpc = 0.3591Mpgt ¢

wherein M. represents the molecular weight of
the aromatic pelycarbonate and Mps represents
the molecular weight of the standard polysty-
rene.

[00921] All of the concentrations are indicated by




m xture of dinmethyl carbonate (which contained 58 ppm
by wei ght of CH3OCH2CH20OOOOCH3, precursor of the aro
20 matic carbonate ether (CH3OCH2CH20COOPh)), pheno
and nethyl phenyl carbonate was continuously fed in a
lig- uid formfromconduit 3 through preheater 4 and
conduit 5 into continuous nulti-=%tage distillation
colum 1 at a position of 0.5 mbelow top 2 thereof
at a rate_of 25 31 kg/hr, and was allowed to fl ow down
i nsi d¥S3gNtneEiceRtagesdi still ati on col unm 1, thereby
performing a reaction. The fornul ati on of the
above-nentioned m x- ture was adjusted so that a

liquid. in conduit 5 was conprised of 49.9 % by wei ght

ofqdi%&em@ﬁ—ec—irbonate 5 (DMC), 44.7 % by vvei(iqht of

phenol, (P d4.9 %b I ght. of methyl phenyl

carbo&gpggfwﬁd%&%@ﬁﬁéﬁiP%}ﬁgwhékﬁﬂ¥F?ﬁ conduit 5 was

conprised f a_liquid_.in_con- duit 19 ( rein_the

Iigﬁid in %oﬁéﬁ%?gfgo£agor8809£r8 enPFoﬁ?EQEEoP of kg of

14), Lquid Lo .co it 129 .(whertei.n.10_the_ liquid in

condu??g§zéb%ggggéc%%§ré a anggoagpnuéugornﬁpt pgfgge

di sti ' ) .a > _ab - nentl one .

m xt uF o et PEREEEmAe <SRakREens HEETECHARE Tomiad of

cont aik 5 E{s]e : .

precurggg'o?a?%g]gggﬁgFiEhcg%ﬁo%%?égﬁgsg?%ggggkgn mixture

(C}BCKEBCEQQEEEEQH)oW@StEEQtEéQ"%QEHdHhEeZCEgd genol to

evaporator 8, evaporated in evaporator 8, an t8d- 1R a
thereby obtain catalyst A.

[0093] <Production of Aromatic Carbonates

Using catalyst A, production of diphenyl carbonate
was performed using a system as shown in Fig. 1. Con-
tinuous multi-stage distillation column 1 was comprised
of a plate column having a height of 12 m and a diame-
ter of 8 inches and equipped with 40 sieve trays. A
mixture of dimethyl carbonate (which contained 58 ppm
by weight of CH,OCH,CH,0COOCH;, precursor of the aro-
matic carbonate ether {CH;O0CH,CH,QCCOPh)), phencl and
methyl phenyl carbonate was continuously fed in a lig-
uid form from conduit 3 through preheater 4 and conduit
5 into continuous multi-stage distillation column 1 at
a position of 0.5 m below top 2 therecf at a rate of

31 kg/hr, and was allowed to flow down inside
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gaseous formthrough conduit 9 to bottom 6 of continu-

ous nmulti-stage distillation colum 1 at a rate of 55

kg/ hr. Catalyst A was fed to continuous nulti-stage

20 distillation colum 1 in such an anmount that the Pb

concentration of a reaction mxture in conduit 13 be-

came 0.042 % by weight, wherein ©8e Pb concentration

can be neasured using a sanple of the reaction mxture

wi t hdra through a sanmpling nozzle (not shown) pro-

25 vi Edn SEG uﬂﬂsf311§&10F0694Pmeoﬁn|ﬁ@@@@by performing a

mul ti-stage distillation colum 1 was operated under

condi £FERS \Wer ef RSt hReTTRApEI AR UPE the %%%V%om%ﬂﬁ10n9d mix-
m 2 t.h r r the, colum to

bott om was 203 J%égﬁﬁ e pressure_at P

was 7°4% Y85 5 i ol aﬁuﬁt#lgpéeelg conduit 5 was
o BT B SR L
i ot (PUEY ?‘é?nns’cgf B?fn{‘v??gﬁﬁ Ra<EPEHSLIIBHGH candute s + b
10,1148 GRRIBRREcHEL: ghBaYhl e LGRS (138 COMSDREH cne
wi thdiayn;gt 58 EBh8ueE 85.K8/ Bby E&ggaho%ond 1buld n con-

€ b
t he ot her hang are- action mxture wasS con uous

W t hdgawp fom,aRLHAR tﬁgtigghﬁdaﬁﬁ 053 ﬁlgfiélwéglggcovered

and |l ed into evaporat or rough co

eVapOf@bﬂre$é?o§a9@§ ang aa1§1&9E8695r@Bﬁguhtqﬂbg (wherein

contai ni ng catalyst A and the e
the liquid in conduit 129 was recovered from continucus
multi-stage distillation column 101) and the
above-mentioned mixture fed from conduit 3. Dimethyl
carbonate ({(which contained 58 ppm by weight of
CH;0CH:CH;OCOOCH;, precursor of the aromatic carbonate
ether (CH;OCH,CH,OCOCPh)) was fed from conduit 7 to
evaporator 8, evaporated in evaporator 8, and fed in a
gaseous form through conduit 9 to bottom 6 of continu-
ous multi-stage distillation column 1 at a rate of
55 kg/hr. Catalyst A was fed to continuous multi-stage
distillation column 1 in such an amount that the Pb
concentration of a reaction mixture in conduit 13 be-
came 0.042 % by weight, wherein the Pb concentration
can be measured using a sample of the reaction mixture

withdrawn through a sampling nozzle (not shown) pro-

vided on conduit 13.




10

15

20

25

were fornmed. A part of the concentrated liquid was |ed

into reboiler 17 through conduits 15 and 16 and recy-

cled to evaporator 14 through conduit 18. The remain-

der of the concentrate in evaporator 14 was recycled

at 20 a rate of 1 kg/hr to continuous nulti-stage

distilla- tion colum 1 through &nduits 15, 19 and 3.

On the other hand, the gas formed in evaporator 14

was fed through condU|ts 21 and 105 into continuous

mul ti - 4%%¢e  dFeRFINEPHSMebFinRtage dishipbatiPencetumn 1
2.0 ﬁ]be|OM/25 top 102 thereqf, which colum was
conpr I"6&d BETR LR {EAST OBt oRE MRG TR e ithiR teMPETRtUTE
and a %tﬁheter of 10 inches and prqvided with 20 sieve
trays 2% F&fe SYHORY &Sy @8t i bn anfhd o PRFSSten at the
of the m xture |n conduit 105 was as fol | ows: DMC:

43.1 % “\Reut&ﬁ’t wag phdHx 24 5P3, b)FQKE?Jd}HOUWF“@ltZLTSFaQe

% by LE di phenyl .carbonate): 4.5 %

wei oh T CERE AR 6o, e K585 m&mci?afp 308 GF & peat
gas i LQ t hr ui_t 21 a

o r odie a4 IEy Batedla1i 09 ﬁ w% %P&;%alélamf #g heated
evapo 4 I

in su%ﬁtgﬁaééoéﬁtg?h%a¥%% Qﬂég conce tra |on ogp%%98d trom

reaCtbgﬂuﬁhXEBbe2'@a%oﬁgﬁ'Eh}Eﬁghbﬁgﬁﬁﬁlg 16 %h?% ,FSgdenser

wei ght, wherei he Pb concentration can be

US'ngl@,sﬁﬁphﬁlﬁhtHﬂ%agﬁsf&gg‘@oﬁaghs@bLngTﬂQZféEuiQQﬁt con-

shown) provided on conduit 113.
densate was continuously withdrawn at a rate of
55 kg/hr through conduit 12. On the other hand, a re-
action mixture was continuously withdrawn from column
bottom 6 at a rate of 31 kg/hr and led into evaporator
14 through conduit 13. 1In evaporator 14, a gas and a
concentrated liquid containing catalyst A and the like
were formed. A part of the concentrated liquid was led
into reboiler 17 through conduits 15 and 16 and recy-
cled to evaporator 14 through conduit 18. The remain-
der of the concentrate in evaporator 14 was recycled at
a rate of 1 kg/hr to continuous multi-stage distilla-
tion column 1 through conduits 15, 19 and 3. On the
other hand, the gas formed in evaporator 14 was fed
through conduits 21 and 105 into continuous multi-stage

distillation column 101 at a position of 2.0 m below

top 102 thereof, which column was comprised of a plate
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15 [ 00951 Continuous nmulti-stage distillation colum
101 was operated under conditions wherein the tenpera-
ture at the colum bottomwas 198 C and the pressure
at the colum top was 3.7 x 104 Pa. Gas distilled from
colum top 102 was | ed through conduit 125 to con 20
denser 126, in which the gas was Tondensed. A part of
the resultant condensate was recycled to colum top
102 through conduit 128, and the renai nder_of the con-
densat®® RV P tRE LM | Pt s mitd i 2 sUe e BT -
| ation &ol {HI 1th ou h conduits 127 and 129, pre 25
heat ert% HHPTH VieGvi e S0 F10 TRy Se thereby
of the condensate to_continuqQus ,multi-stage

hects '%%%WW o SR Btrgh TEEn AU 26 1Oy @ Hhe M xtuTe
Ui ¢S Hock Char b e TR B Yot 1 brpY Sveioht
S o comtiott it 15 e o “%“enla chi Bt HG e DEC
lrggylcln&%ﬂto colélrjarm cé.‘aft{%) g%gtﬁnr g}lﬁg éx T {]E[qle_Lé‘biXture in
cvapor st SP R S SRR 40 B B Rl < ghfrouan
g/ Nr .cdrdu8Y aporAPra é&p1lqu| AULAYE from conduit 119,

evaporati on-concentrate cont al ni ng t he

cat al yaii ANt AR 1dNERA Mva /Y VBT Batalyst A
formed. A part of the concentrated

was fed to column 101 in such an amount that the Pb
concentration of the reaction mixture in conduit 113
became 0.16 % by weight, wherein the Pb concentration
can be measured using a sample withdrawn from a sam-
pling nozzle (not shown) provided on conduit 113.
[0095] Continuous multi-stage distillation column
101 was operated under conditions wherein the tempera-
ture at the column bottom was 198 °C and the pressure
at the column top was 3.7 x 10° Pa. Gas distilled from
column top 102 was led through conduit 125 to con-
denser 126, in which the gas was condensed. A part of
the resultant condensate was recycled to column top
102 through conduit 128, and the remainder of the con-
densate was recycled to continuous multi-stage distil-

lation column 1 through conduits 127 and 129, pre-

heater 4 and conduit 5. After the start of the




liquid was led into reboiler 117 through conduits 115

15 and 116 and recycled to evaporator 114 through

conduit 118. The renmi nder of the concentrated liquid

in evaporator 114 was recycled to continuous

mul ti-stage distillation colum 101 through conduits

115, 119 and 105 at a rate of 23&g/hr. 20 [0097] The

gas forned in evaporator 114 was fed through conduit

121 into continuous nulti-stage distil- [ation colum

201 atrSEY5osing Gf She endescdR ttep ok inusdisegfulti-stage

whi ch gol u was conprised of a plate colum having a
hei ghtdclc?rt%%?a‘ S etletgoUgh somelignd 285 fresh phe-

2, S8 A5 L o R S o
s BEAATS e A a aee h
S R Y e e
oo s, Ak OB SR 2 R o v

resu'ﬁ%ﬁtiﬁ%%d§%bo§§%%iﬁ%§2§%9éﬁg d 19449p %9%,ogn%h%ecycled

col um through con- er part o he

condeRgatg1\@s P%%%BheqOslghEgu%ﬂnEEBH%H% bti§%§ggﬁe re-

distillatlon_co 101 through-conduits 2_ an
and tﬁéih@@%‘B@eEh@frEQ%tiggn%§Q§ﬁE§ was WEHhQEa@Qaporator

t hrough nozzl e 229A provid
114 through conduit 113 at a rate of 8.8 kg/hr. In
evaporator 114, a gas and an evaporation-concentrated
liquid containing the catalyst and high boiling point
substances were formed. A part of the concentrated
liquid was led into reboiler 117 through conduits 115
and 116 and recycled to evaporator 114 through conduit
118. The remainder of the concentrated liquid in
evaporater 114 was recycled to continuous multi-stage
distillation column 101 through conduits 115, 119 and
105 at a rate of 2 kg/hr.
[0097] The gas formed in evaporator 114 was fed
through conduit 121 into continuous multi-stage distil-
lation column 201 at a position of 2.0 m below top 202
thereof, which column was comprised of a plate column

having a height of 6 m and a diameter of 6 inches and

provided with 20 sieve trays. In column 201, diphenyl
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on conduit 229 at a rate of 0.05 kg/hr. A gas was

W t hdrawn from continuous nulti-stage distillation col
15 umm 201 t hrough conduit 233 provided at a position
of 4 m below columm top 202 and was | ed to condenser
234, in which the withdrawn gas was condensed. The
resul - tant condensate was withdPdwn at a rate of 6.7
kg/ hr through conduit 235. 20 [0098] When the
operatlgg re ched a statigg%r¥ statg vari ous

anal ys&s “eFe Sp&PFoffedr? re%yftee Hﬁsmasco$6hﬁﬂous
cont al;nﬁgégqggggseaggﬁg}gﬂgrt&% Fodfioeba vaPpoRgTated under
t hat t t
gghg:aggﬁﬁron}congggép EhgogFgf%§8£5§e Wﬁﬁéaﬁg}ghF bottom
8 o r ate rein e
8gngeﬁ?gg??gg iﬂpﬁgxgrﬁg ?IC ca?ﬁ?ﬁg eCRE{HEP top was
t he nsate wa
bet onf. Fe Po000] | Eesmadea et ARh Eob) 26 REnyre column

Carboﬂ&éel@@StHEegﬁﬁegohau§Hb§§§nEbaEthe£$§rsggg ﬁn which

manner as in , except that t
of thengo anaage bhQehBeaz! e 2294 Vo5 Nl N&liltant conden-
f or med. Vﬁen t he gperatlon reached a statlonary é%nt concen

10 vaghbyswaBal¥sps148r LoPLhH0sHBdnrASHA £ WLL tgkough con-
was found that the condensate w thdrawn from con

235 doitabped 890980 Byrwebghtht 0cbREENLNBE 995 99eMrcleq

>y to continucus multi-stage distillation column 101
through conduits 227 and 229, and the remainder of the
condensate was withdrawn through nozzle 229A provided
on conduit 229 at a rate of 0.05 kg/hr. A gas was
withdrawn from continuous multi-stage distillation col-
umn 201 through conduit 233 provided at a position of
4 m below column top 202 and was led to condenser 234,
in which the withdrawn gas was condensed. The resul-
tant condensate was withdrawn at a rate of 5.7 kg/hr
through conduit 235.
[cC98] When the operation reached a stationary state,
various analyses were performed. As a result, it was
found that the condensate withdrawn from nozzle 229A
contained 9.2 % by weight of an aromatic carbonate

ether (CH;OCH,CH,OCOOPh), and that the condensate with-

drawn from conduit 235 contained 99.99 % by weight or
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wei ght of di phenyl carbonate, wherein the
concentration of an aromatic carbonate ether
(CH3OCH2CH20OCOOPh) in the 15 condensate was 68 ppm by
wei ght. The results of Exam ple 1 and this
Conpar ative Exanple 1 show that the pu- rity of the
di phenyl carbonate obtained is iﬁﬁroved when, as in
Exanple 1, a part of a columm top reaction nixture
contalnlng matic
dr awn ??%n??oﬂf?ﬁﬁ%&
201. app 00] D phen rbonat.e was
in su stan- §§°%|éf?yc?ﬁ§°§%%% ﬁgﬂﬁﬁr%§3qQ¥z EQ&W%PE in
excep h y a own in Fig. 2 was used

E%é ?6n&e§g?té %Agn%héﬁ%hP% ¥$bghﬁ;

n.ar ca%bonate ether . is with
IF

?nﬁF%geWH?§?FPI5??0%0%6Fﬁﬁﬁatlon

r oduced

i nste eém as s and that the

fO||OMAng step was further perforned: the condensate
wi t hdrawn t hrough conduit 229 (wherein the condensate

was obg @ ged EXL?@%%%%QQ%'%Qakﬁﬁegq- § w thdrawn from

the colum to

col um 2014 ﬂ}?éqffdcaf@o% '»Palc’bo M&éc} J&?%Jnk])%t?ntlally

distillation colunn 301 at a |on

the cohdiMhh@pn302et hes epf . Exé/}‘liﬁfé‘ £O|é{’g&1¥\¢sthat the with-

conti nuou I'ti-stage distillation

conprised of a packed colum type di's | at

col uraraveyl ngF ac e A ded s &N Bsh andll 2Tet 25 9a O(Irag not per-

i nches and havi ng packed therein D xon packi ngs

mm-) . £ Armead OMithie@: Geh QRBLQ tAIHE iR S AW bh@&%Wﬁonary state,
various analyses were performed. As a result, it was
found that the condensate withdrawn from conduit 235
contained 99.90 % by weight to less than 99.99 % by
weight of diphenyl carbonate, wherein the concentration
of an aromatic carbonate ether (CH;0CH,CH,OCQOOPh) in the
condensate was 68 ppm by weight. The results of Exam-
ple 1 and this Comparative Example 1 show that the pu-
rity of the diphenyl carbonate obtained is improved
when, as in Example 1, a part of a column top reaction
mixture containing an aromatic carbonate ether is with-

drawn from continuous multi-stage distillation column

201.

Example 2

[0100] Diphenyl carbonate was produced in substan-

tially the same manner as in Example 1, except that a
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fromthe continuous nulti-stage distillation colum
301. Continuous nulti-stage distillation colum 301
was op- 15 erated under conditions wherein the
tenperature at the colum bottomwas 204 C and the
pressure at the colum top was 1.5 x 102 Pa. Gas
distilled fromcolum top 302 oPf®%t he colum was | ed
t hrough conduit 325 to con- denser 326, in which the
gas was condensed. A part of 20 the resultant
condeﬁgﬁggmmé§ FE@VEIéB FégcoPuWﬁStBﬁe§02n5§?aﬁh@f a system
col um théou h,conduit 328, and the remai nder of the

condeR§af8WHs 1PeEV 8l ed t BPEoRPRAUGNE EBILPWinggetep was

dIStIE|a%h0n colg 181 fBon1co duit 229C t hrough con-
dui t sT327"5hdPS56°41€S  r 518 6P e@BaRE/ Wi thArgys fagough

25 h trr LI -st distillat
col "6b° gagmgsgégtﬁwﬁgﬁhgﬁgﬁ§8F¥°§éégﬁgg§.Hé% éptglhgg by
pos'tE8Hd8%§i%g tﬁéaﬁa%ﬁhgggggﬁyﬁg 302 E@ Ga umn toé of

condenser

ot SoBf gl ﬁ%?%%“?€9§ﬁ?§3§ﬁligﬁ§b?? SHAEnEL R s fea
part pf &Qﬁtfﬁ@&ﬁéoﬂuflgtQﬁggetgfgkffy P?én ég?ﬁég638£ at a

conti nuous t1-stage daisti I on CO

| ed tg8oke00bhess 381t Ar oLl cg@%gg§%§@g2t§§daoggeggksgf

to colum bottom 306 throug

rena'ﬂﬂﬁéhoéoiﬁﬁhrﬁ@§tb§ﬁ?P1§é&r§fm?3%n€g an type dis-
tinuous nulti-stage dis [ation co rough
tillation column having a height of 2 m and a diameter
of 2 inches and having packed therein Dixon packings
(3 mmd) . An aromatic carbonate ether was withdrawn
from the continuous multi-stage distillation column 301.
Continuous multi-stage distillation column 301 was op-
erated under conditions wherein the temperature at the
column bottom was 204 °C and the pressure at the column
top was 1.5 x 10 Pa. Gas distilled from column top
302 of the column was led through conduit 325 to con-
denser 326, in which the gas was condensed. A part of
the resultant condensate was recycled to column top 302
of the column through conduit 328, and the remainder of
the condensate was recycled to continuous multi-stage
distillation column 101 from conduit 229C through con-

duits 327 and 329 at a rate of 0.05 kg/hr. A gas was

withdrawn from continuous multi-stage distillation col-
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conduits 313 and 205 at a rate of 0.021 kg/hr. [0102]
When the operation reached a stationary state,

vari ous anal yses were perforned. As a result, it was
15 found that the liquid withdrawn from conduit 335
con tained 16 o by weight of an géonatic car bonat e

et her (CH30CH2CH20COOPh), and that the condensate

wi t hdrawn from conduit 235 contained 99.99 % by

h i ph L th
or ol 282 Ent ug%beoﬁﬁé%t?%ié?)%%é&e%ﬁki RASLRipn of
det Ex | 2
oot bobig o8 10! chTRIREEBL HBo AR s “Te R BOothdenser 334,
n r 2 i}
dr awal 3?%%%?53{" Beharsufiohls |98k égﬁgﬁﬁ%%?- e resul
perf ofard. c@ﬂdeﬂ@gﬂetQQSO@fﬁﬁ&f&ﬂ?rgéc episeséftbop?5ykg/hr

state, various anal ySes were perrtorne

it magh{@@gg cbh@tit hgzgondensate withdrawn from
conduit 235 con- tained 99.90 % by weight to | ess than

99. 991 61 by] Weirglfar® ©ff @h@h%%ﬁth%EPQHQE%reW%%r%d@ﬁ%%?bot—
concentration o an aromati ¢ carbonate et her

( CH3CKdiR RO GEPhYnt tntidies CRA t depsake dBst H171 RPIORYcolumn
wei ght. The results of Exanple 2 and this Conparative

Exanp @ wsdoved had tdisoplet ty3 of thibeglli @hedylt 330, and
carbonate obtained is inproved when, as in 10 Exanple

2, tFm%r@lMItocmhmmt}ﬁbteﬁchﬁmm&lStMé@ﬁ aydndust NY32, and
conti nuous multi-stage distillation columm 301.
the remainder of the reaction mixture was fed to con-
tinuous multi-stage distillation column 201 through
conduits 313 and 205 at a rate of 0.021 kg/hr.
[0102] When the operation reached a stationary state,
various analyses were performed. As a result, it was
found that the liquid withdrawn from conduit 335 con-
tained 16 % by weight of an aromatic carbonate ether
(CH;C0CH,CH,O0CO0Ph), and that the condensate withdrawn
from conduit 235 contained 99.99 % by weight or more of

diphenyl carbonate, wherein the aromatic carbonate

ether (CH;0CH,CH,OCOOPh) was not detected.

[0103] [Comparative Example 2]
Diphenyl carbonate was produced in substantially

the same manner as in Example 2, except that the with-

drawal of the liquid from conduit 335 was not performed.
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Exanpl e 3 [01041 D phenyl carbonate was produced in
substan 15 tially the sanme manner as in Exanple 2,
except that the rate at which the condensate was

wi t hdrawn from conduit 335 was changed to 0.02 kg/ hr.
When the operation reached a stationary state,

vari ous anal yses were per- forned: As a result, it was
found that the condensate 20 wi t hdrawn from conduit

ehor o eRy RS AR RRr APRoREOFhEfe® AFBRAPTE aPhoha: cvarious
by e B RS RS Bk Bt b e e b Sata
Do iy ES 05hanaat R, WY chiPaRR P iRShaREe 225 con-
Conceesaigalss, L BOEF kP UL DyASoNSEs g o weions

change € Opération “reéac

Stati893&¥?ﬁé?%f%g§§%585§ean@h¥§§§nm§ﬂ§e88£?%£9£g§90n of an

As a resul ound fhat the condensa

Wﬂthdéﬁ&ﬁafi@”&&PBQHQEezﬁﬁhQPUﬁéﬁQﬁﬁh%%yQ@oépﬂf {®'€he con-

of di phenyl carbonate, erein the conéentration o
the 18eAsQP8ti&s CaY t By ebe 3v Meple 2

h& CHSY A DQOR
2.5 ppm by weight. Exanple 5 ?0106] 235 g of di phenyl
car bomad e 0Ds acd@fat At B¥@MExample 2 show that the purity of
the diphenyl carbonate obtained is improved when, as in

Example 2, the aromatic carbonate ether was withdrawn

using continuous multi-stage distillation column 301.

Example 3

[0104] Diphenyl carbonate was prcduced in substan-
tially the same manner as in Example 2, except that the
rate at which the condensate was withdrawn from conduit
335 was changed to 0.02 kg/hr. When the operation
reached a stationary state, various analyses were per-
formed. As a result, it was found that the condensate
withdrawn from conduit 235 contained 99.99 % or more of
diphenyl carbonate, wherein the concentration of the

aromatic carbonate ether (CH,0CH,CH,OCOOPh) in the con-

densate was 1 ppm by weight.
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15 ple 2 (wherein, in the di phenyl carbonate, the
aromati ¢ carbonate ether (CH30CH2CH20COOPh) was not
detected) and 228 g of bisphenol A were placed in a
vacuum reactor equipped with an agitator. The
tenperature of the re- sultant mxture was slowy

el evated from 180 to 220 C 20 whPPe stirring and
purgi ng the atnosphere of the reac- tor with nitrogen

gas. Subse ueqtly, the reactor was hernetically
sealegiéﬂﬁgga—polynerization was effected under 8,000

Pa f whi | t t 100 d,

then_ aidel 4 ohet oceardwrr%tvas ackicad i rpharan-

at 109 Bereafter the te ture_of the reac toh

63 vhboDI Gy APEaSEBeoPBNEST A8 G BRGRBE P2t | GACRAL Chat the

f- f d d th b
Zn a?o%gtlgnpoﬁycaFE%ng?%deQﬁ%ESbwaﬁﬁ%ggéggﬁ%$|grog conduit
polycggﬁ gQQaE §4CPk ? Eor tragﬁgﬁ%tl e opération

hence ceI

A R B e e
pol ycasrbapat e pas, H_réagn%ﬂlq;ed id v?é:{:bsf at taﬁl ar!ﬂdé/ c%\lé}?d(?nsate

sanme manner as I n Ex 5, except

Carbo@ﬁﬁﬁdféﬁﬁt@f@hn90§3u99n29¥ @ghggingé %? % or more of
aromati c carbonate ether (CH3 t ai ned

in  Coipaeayi veaEXeARt e, 2wM@§eH§egheTESn@@ﬁ@fQ@ﬁon of the
aromatic pol ycarbonate was discolored to assune a
yel | oat-6maOfc carbonate ether (CH,OCH,CH,0COOPh) was 2.5 ppm

by weight.

Example 5
[01086] 235 g of diphenyl carbonate obtained in Exam-

ple 2 (wherein, in the diphenyl carbonate, the aromatic
carbonate ether (CH;OCH,CH,OCOOPh) was not detected) and
228 g of bisphenol A were placed in a vacuum reactor
equipped with an agitator. The temperature of the re-
sultant mixture was slowly elevated from 180 to 220 °C
while stirring and purging the atmosphere of the reac-
tor with nitrogen gas. Subsequently, the reactor was
hermetically sealed, and a polymerization was effected
under 8,000 Pa for 30 minutes while stirring at 100 rpm
and, then, under 4,000 Pa for 90 minutes while stirring

at 100 rpm. Thereafter, the temperature of the reactor
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15 and had a nunber average nol ecul ar wei ght of 7,500.
Exanple 6 [0108] An aromatic pol ycarbonate was
produced in sub- stantially the sane manner as in
Exanpl e 5, except that 20 the di phenyl carbonate
(containing 1 ppm by weight of the aromatic carbonate
et her (CH3OCH2CH20COOPh)) ob- tafhed in Exanple 3 was
used. The obtained aromatic pol ycarbonate was
colorlessegnd transparent and, hence, _ had an

excel &Rt eL6V8FedThE Ar8nafi c2p6l §cRPbYREES ZREdOREWRS ef -
nunber. average .nol ecul ar _wei ght of 11, 000, 64 Exanple

7 [0168F*&A LPERR: /8 BGI§€§rgoﬁﬁ?é'mééeEFBMUQEHaFﬁlng an

b- stantiall h i n Ex le 5, |
except ORAF LO5PPHECaFBRERYE - carbor A een B aTigi o Bplycar-
b Lght of t ti bonat th

(CraoReBRE S otebeR T S5he SF ar h F ARBRARERG. A3fashegeg, had an
The obLalngd,g" QURLLC POl Vel honal € vps. SO eSS 800, 1y

transparent "and, ence,

ol el ar Ruer ShE. BF Thouse0. “idaRere s1{Bik0r An
aromati ¢ pol ycarbonate was produced in sub- stantially
the sane manner as in Exanple 5, except that 15 the

0 netLogh DOUHBLERNA MR PR e 1 1
An aromatic polycarbonate was produced in substan-
tially the same manner as in Example 5, except that the
diphenyl carbonate (containing 67 ppm by weight of the
aromatic carbonate ether (CH;OCH,CH,O0COOPh)) obtained in
Comparative Example 2 was used. The obtained aromatic
polycarbonate was discolored to assume a yellow color,

and had a number average molecular weight of 7,500.

Example 6

[0lo8] An aromatic polycarbonate was produced in sub-
stantially the same manner as in Example 5, except that
the diphenyl carbonate (containing 1 ppm by weight of
the aromatic carbonate ether (CH;0CH,CH,OCQOPh)) ob-
tained in Example 3 was used. The obtained aromatic
polycarbonate was colorless and transparent and, hence,
had an excellent color. The aromatic polycarbonate had

a number average molecular weight of 11,000.
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tained in Exanple 1 was used. The obtained aromatic
pol ycar bonate was col orl ess and transparent and,
hence, had an excellent color. The aromatic

pol ycar bonat e had 20 a nunber average nol ecul ar wei ght
of 9,500. 65 Industrial Applicability [0111] In the
aromati c carbonate produced by t&é process of the
present invention, the content of an aromatic
carbonate ether (which is a conventionally un 5 known
impurity and has a harnful influence on the reac-

tIVIt% of gn qronatip carbonate) is reduced. The aro-

matic e obtained by the process of the present

TP BV S A e s o

b h h
Car boRGPB-Ta ¥or iP “HES, RANhupr A %catwpi "E)"BkEpt that

trans@ﬁ%eﬁiﬁhgﬁgioga BgﬂgE cggg¥gﬁ5§§2%agiepm by weight of

Cl ai s ess or prod crn

carboeﬁéear?mfaw!a EQUBLLIES LDReB! SRR Olu, crbbdorn) ob-

transesterifying a starting materi

the gfQuRgoNgi Skhig1af 43,4l C ? r - .

sented by fhe fornu? (1) %ﬁgéé%éd ?ﬁ %ﬂgﬁéﬁlﬁ%ﬁ(%romatlc
polycarbonate was colorless and transparent and, hence,

had an excellent coclor. The aromatic polycarbonate had

a number average molecular weight of 10,500.

Example 8

[0110] An aromatic pclycarbonate was produced in sub-
stantially the same manner as in Example 5, except that
the diphenyl carbonate (containing 5 ppm by weight of
the aromatic carbonate ether (CH,OCH,CH,OCOOPh)) ob-
tained in Example 1 was used. The cbtained aromatic
peclycarbonate was colorless and transparent and, hence,

had an excellent color. The aromatic polycarbonate had

a number average molecular weight of 9,500.
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10 an al kyl aryl carbonate represented by the fornul a
(2) R20CO0OAr2 (2) 15 and a m xture thereof with a
reactant selected fromthe group consisting of an
aromat i ¢ nonohydr oxy conpound represented by the
formula (3) Ar1OH (3), 20 an algg aryl carbonate
represented by the fornula (4) OCOCAr3 (4) 25 and
a mxture thereof, 67 wherein each of Rl, R2 and R3
i ndepen entlg represents_an al kyl group having 1 to
10 carl9P§RT aAnApp;acabi}@FV.c group havi ng 3 to 10
carbo or an aral k group having 6 to 10
carboE i ﬂg th Aﬂ %ﬁ@?Qﬁﬁf;ﬁﬁ?duced by the
ndependently esents anp aronatlc grou haV|n
to sorEerbor aﬁoﬁé PREFRGE pTBYEAELOBT ShEapanyers p6 an

thereb¥O aLn reaction m

conpr i §PNg: liocﬁfg?gﬁg? %h%eﬁréﬁﬁ?F% %ﬁr%oﬁ%?%e?gionally un-
Foact SRPhamPEERER, AaLtser s he kBB ot Lorafel phgEhe reac-

?g)a|g¥%1@§ybf §§r£9885§1568£§ﬁgﬂégg)bystPgdagégylafhe aro-

matic carbonate obtained by the process of the present
invention has a high purity and exhibits high polymeri-
zation reactivity when used as a raw material for a
polycarbonate, so that the aromatic carbonate ig useful
as a raw material for a transesterification aromatic

polycarbonate.
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15 ROCOOAr (5) and a diaryl carbonate represented by
the formula (6) ArOCOQAr (6) 20 wherein R and Ar

are, respectively, se- lected fromthe group
consisting of Rl, R and R3 and selected fromthe
group consist- ing of Arl, Ar2 and Ar3 in
correspondence 25 to the startind®material and the
reactant, 68 and an aronatic carbonate ether (b)
represented by the formula (7).5, RORAOCOOQAr (7)
wherein R and Ar are as definefdd e, and R4 is a

di valent group -(CH2)m (wherein m is an integer of
from2 to 4) which is un 10 substituted or substituted
with at Iei§t one suybstituent ,selected fromthe group

consigring oY Sk P Tg PRF U fravPn g™ AEG™MEG L Cc SAFSRNAt e,

t l. havi 6 t 10 b t ,
5w B B Ry E AR 55 Pifg poi nt reaction
e o sapaes 2 g nal A By b oot .o

conpris- ing an altphatic
or a I %m the group consisting of a dialkyl carbonate repre-

sented by the formula (1)
rlocoorl (1),

an alkyl aryl carbonate represented by the formula (2)
R20CO0Ar2 (2)

and a mixture thereof with a reactant selected from the

group consisting ¢f an aromatic monohydroxy compound

represented by the formula (3)
ArloH (3),
an alkyl aryl carbonate represented by the formula (4)
R30CO0ATL3 (4)

and a mixture thereof,
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ture thereof corresponding to the starting nmateri al

and the reactant and represented by at | east one
formula 20 sel ected fromthe group consisting of ROH
and ROCOOR, wherein R is as defined above, and (I1)
separating said aromatic carbonate ether (b) from
sai d high boiling point reaction®xture to thereby
obtain a high purity aromatic carbonate. 25 69 2. The
process according to claim1, wherein the separation
of said ar O¥ELEd ic 8R5bN &ife Ret, h&° @@ﬁ Fﬁ dadgpesdeptly
(I'1) is perfornmed by dlstlllatlon . . The process
accor di ng t&PEFEFRTE 61 2, kMHeﬁEPHP ?édegtéptPIﬂol§ar“
perfornmed in_a %ontlnuous mann n or each of said

st eps (I) E‘@IPTSV APe PLEFHES n9§°88nhaﬁﬁﬁﬁbést° 10
manner . bThe#rocess accordlﬁg to cl E

wher ei n salar SEaPEPRG kit 81 334 1S§F8uPe BVARE &r ko

continuously fed. to a continuous nulti-s ? 2 3
di still atléﬁ CEERAR B6°MSer PEANPACHY 2RsB& T er PET c &NP0AT
reaction b rt|n mat eri a

Feactant | inaepalBhtu ot Bbb oty 8a drelraoRRSHR o
t he presen a ak+c n at al yst a ai d
Lhe pres &ﬁvﬁﬁ%az?%négueﬁﬁaﬂ; Mral? s .

boi | i g pAENL EEd boBf”hXEHE? #Eta Ehgrekgrgbﬁﬁgﬁ'a high

k
a lower portion o? the dis I'on col
boiling point reaction mixture comprising:

at least one aromatic carbonate (a) which corre-
sponds to the starting material and the reactant and is
selected from the group consisting of an alkyl aryl

carbonate represented by the formula (5)
ROCOOAY (5)
and a diaryl carbonate represented by the formula (6)
ArCCOOAr (6)

wherein R and Ar are, respectively, se-
lected from the group consisting of R1, R2
and R3 and selected from the group consist-

ing of Arl, Ar2? and Ar3 in correspondence

to the starting material and the reactant,
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continuously w thdrawi ng said | ow boiling point
reaction 20 m xture in a gaseous formfrom an upper
portion of the distillation column, thereby enabling
the aromatic car- bonate to be produced continuously,
wherein said aromatic carbonate ether (b) is sepa-
rated from said high boiling poi ®8 reaction m xture 25
withdrawn fromsaid distillation colum. 70 5. The
process according to any one of clains 1 to 4,

wherei n th@%ont ent of said aromatic carbonate ether
(b) in said high purity aromatic carbonate obtained in
5 said steﬁn(P&Pmﬁ§lﬁoFaﬁﬁF@aﬁﬁaﬁtﬁﬁrpd§ﬂbfaﬁﬁﬁﬂﬂﬂtaﬁ by the
An ar ti ¢ _carhonate produced by the process of any
one o&%%wgﬁﬁsﬁfgto 5 froma starting material se-

| ected fromthe group consisting of a dialkyl
carbonate 10 represented by the formula (1) R1OOOORL
(1), an alkyl aryl carpbonate represented by the
fornula (2) 15 R2 SOP2¥ and a nmixture tHhékeof,
and a reactant selected fromthe group consisting of
an aromati ¢ nonohydroxy conmpound 20 represented by the

formula (3)nALLOH &3Lng ﬁ@ ?&?ygsaﬁékiﬁgﬁbggg%%, and
represented by the fornula
R' is a divalent group -(CH;).- (wherein m
is an integer of from 2 to 4) which is un-
substituted or substituted with at least
one substituent selected from the group
consisting of an alkyl group having 1 to 10
carbon atoms and an aryl group having 6 to
10 carbcon atoms,
while withdrawing a low boiling point reaction mixture
which contains a low boiling point by-product compris-
ing an aliphatic alcchol, a dialkyl carbonate or a mix-
ture thereof corresponding to the starting material and
the reactant and represented by at least one formula
selected from the group consisting of ROH and ROCOOR,
wherein R is as defined above, and
(II) separating said aromatic carbonate ether (b)
from said high boiling point reaction mixture to thereby

obtain a high purity aromatic carbonate.
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25 71 R30COOAr3 (4) and a mxture thereof, wherein
each of Rl, R2 and R3 independently 5 represents an
al kyl group having 1 to 10 car- bon atons, an
alicyclic group having 3 to 10 carbon atons or an
aral kyl group having 6 to 10 carbon atons, and each
of Arl, Ar2 and Ar3 independent!®’ represents an
aromatic group 10 having 5 to 30 carbon atons, said
aronatlc carbonate containing an aromatic car bonat e

et her (b) T 8eresd B?Cpﬁéh\n@r A &lerp 1RORhOTedR the

(7) erein Rand Ar are, respectively, selected | )
fron1Fﬁ@a§F5&EDCGEs?999n6r8maﬁfc Rﬁrﬁﬁ&aﬁ§ ghdper (®) in said
sel ect d fr t he p _co sting. of _Arl Ar2 and

Ar3 if @S?rggkoﬁ&eﬁ %PamFﬁe%§t Fﬁ&laﬁéoﬁaterlal and

the reactant, and R4 is a diva lent group -(CH2) m

(wherein mis an integer of from2 to 4) mhich i's

Subst Pruent Sob PEEPRI PPARCIRE GPodReindi OFi Ay BPZRI™

al kyl 523509504p Ry 0g ﬁe&%o%%e%afbon LAME nAlG A RaBhkl or
each of said steps (I) and (II) is performed in a con-

tinuous manner.

4. The process according to claim 3, wherein said
starting material and said reactant are continuously fed
to a continuous multi-stage distillation column to
perform a transesterification reaction between said
starting material and said reactant in a liquid phase or
a gas-liquid phase in the presence of a metal-containing
catalyst as said catalyst, while continuously withdraw-
ing said high boiling point reaction mixture in a liquid
form from a lower portion of the distillation column and
continuously withdrawing said low boiling point reactioﬁ
mixture in a gaseous form from an upper portion of the
distillation column, thereby enabling the aromatic car-
bonate to be produced continuously,

wherein said aromatic carbonate ether (b) is sepa-
rated from said high boiling point reaction mixture

withdrawn from said distillaticon coclumn.



72 group having 6 to 10 carbon atons, wherein the
content of said aromatic carbonate ether (b) in said
aromatic carbonate is not nore than 10 ppm by weight.
5 7. An aromatic pol ycarbonate produced by subjecting
an aromati c di hydroxy conmpound and the aromatic
carbon- ate produced by the procé@% of any one of
clains 1 to 5 to a transesterification reaction.

5. The process according to any one of claims 1 to 4,
wherein the content of said aromatic carbonate ether
(b) in said high purity aromatic carbonate obtained in

5 said step (II) is not more than 10 ppm by weight.
6. An aromatic carbonate produced by the process of
any one of claims 1 to 5 from a étarting material se-

lected from the group consisting of a dialkyl carbonate

10 represented by the formula (1)

Rlocoorl (1),

an alkyl aryl carbonate represented by the formula (2)

15
RZ0CO0Ar?2 (2)
and a mixture thereof, and a reactant selected from the
group consisting of an aromatic monohydroxy compcund
20 represented by the formula (3)

arlon (3),

an alkyl aryl carbonate represented by the formula (4)

25
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R30CO0AY3 (4)

and a mixture thereof,

wherein each of R1, R? and R3 independently

5 represents an alkyl group having 1 to 10 car-
bon atoms, an alicyclie group having 3 to 10
carbon atoms or an aralkyl group having 6 to
10 carbon atoms, and each of Arl, Ar2 and aAr3
independently represents an aromatic group

10 having 5 to 30 carbon atoms,

said aromatic carbonate containing an aromatic

carbonate ether (b) represented by the formula (7)

ROR%0COOAT (7)

15
wherein R and Ar are, respectively, selected
from the group consisting of R, R2 and R3
and selected from the group consisting of Arl,

Ar2 and Ar3 in correspondence to the starting

20 material and the reactant, and R! is a diva-
lent group -(CH:)n.- (wherein m is an integer
of from 2 to 4) which is unsubstituted or
substituted with at least one substituent se-

lected from the group consisting of an alkyl

25 group having 1 to 10 carbon atoms and an aryl




72

group having 6 to 10 carbon atoms,
wherein the content of said aromatic carbonate ether
(b) in said aromatic carbonate is not more than 10 ppm

by weight.

7. An aromatic polycarbonate produced by subjecting
an aromatic dihydroxy compound and the aromatic carbon-
ate produced by the process of any one of claims 1 to 5

to a transesterificaticon reaction.



