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I nvention Technical Field of the Invention The present i-nvention relates to
a nethod of isolating and recovering an @romatic carbonate. Mre 10
specifically, it relates to a nethod in which a specific solvent is added
to a solution containing an aronati CDES@RDPRROR and an aromati c hydroxy
conmpound, the mixture 1is subjected to crystallization to selectively
crystallize the aromatic carbonate and a high-purity 15 aromatic carbonate

i's isolated and rgeeuepedr’ t8AL.ADE oNYAND! RECOVERYCANT 'iﬁ:‘l@f(%ﬁ%!ﬁt%i nvention

relates to a nethod of reacting an aromatic hydroxy conpoun car bon
nonoxi de and nol ecul ar oBR{ETICTHLONe QF cAROMATDE QARBOMATEI yst to produce
an aronatgc carbonate, in which each of the aromatic carbonate and the
catalyst I's advantageously isolated froma reaction m xture sol ution

obt ai ned fromdtEInUdsuridgion N ttRE MverPiBhi C pol ycarbonate is
wi dely used as an engineering plastic excellent in-heat resistance and

t r anspar ency . Te&hng Gadi Hoee ¥dbroprirricimgerbtonbove aromatic pol ycar bonat e

there are generag_lr%BX A ﬂﬁ]%ﬁiﬁﬁ%%ﬁ%ié&lgpégnggiéa%é ogeggod i n which an

aromati c 30 di hy npoun sgéne are reacted and a nelt ester
exchange net Hebliatiny andrerenating dihyalranyticoopobedatad aMows omati c
carbonatfﬂareéEPLy rized in a nholten state. However, the former has a

probl em 1 1- t ¥ G 1 FhFtt B9 A PaFRgeniRofRLFRI AgSBEFHERE

solvent is added to a solution containing an aromatic
carbonate and an aromatic hydroxy compound, the mixture
is subjected to crystallizatiomnr to selectively
crystallize the aromatic carbonate and a high-purity

15 aromatic carbonate is isoclated and recovered from the
mixture.

Further, the present invention relates to a method
of reacting an aromatic hydroxy compound with carbon
monoxide and molecular oxygen in the presence of a

20 catalyst to produce an aromatic carbonate, in which each
of the aromatic carbonate and the.catalyst is
advantageously isolated from a reaction mixture solution
obtained from the reaction.

Prior Art .

25 An aromatic polycarbonate is widely used as an’
engineeiing plastic excellent in heat resistance and
transparency. As a method for producing the above
aromatic polycarbonate, there are generally known an
interfacial polymerization method in which an aromatic

30 dihydroxy compound and phosgene are reacted and a melt
ester exchange method in which an aromatic dihydroxy
compound and an aromatic carbonate are polymerized in a
molten state. However, the former has a problem in- the

use of a large amount of a halogen-containing solvent



7 Qctober 2004 2 that involves an environnental problem such as

net hyl ene chloride or the like. In this regard, the | attéerOfage? ¢ cone

t he above problem However, the problemof a decrease in polynerization
activity or 5 coloring of an aromatic pohbycarbonate is caused depending
upon the purity of an aromatic carbonate used. Studies are therefore being

made in vari gHatWaNSoW bl hRJBNYikOnhREtERt Bedpatnl, SRl ng and recovering
a high- purity aromatic carbonate froma reaction mxture 10 sol ution.

Furt her, as mehbrhedef ghlpradgciongthe ddkent T tddsbaegaad.t Hdre are known
a nunber of s,.Lncludin a,nethod in which an gromatic hydroxy
TELReE ol pHeapsn B 43P 3e 2 isntc . Rape8ky g o HhE

conpound is “reac W caroon mon I'n the 15
presence of proBilamysf. aGdaetaklsy, ia palbmeyliabitdon =RAUASy dconpl i cat ed
catal yst system the catalyst is _expensive, and further, a catalyst
remai ni ng i n°&hoTAREnAE| 8nc AFEBRALS @8&¥€§rbﬁga§@rP@yc@ﬂsﬁﬁb aromatic

carbonate togdgg §§ﬁ81 ggntQﬂE gﬁEQE o%rgnggkgﬁd¥%¥aéd}ﬁg%a L Qs ways

with regard to t | Solation and recovery an aromati c carbonate and the
recycl i ng of Sthd@iesabambythespfoem baRPng- fafié?2 3 n0 vieedoes wvaysetwidd i n whi ch

a crystal adduct _of diphenyl .carbqgnate_w.th phenol in a nolar .25 ratio of
PR ORI <1350 O 8 e W A P g S L R N e
crystal |l i zath@piefdarbmatScl salrdbadth eFohha Fedcilidh sEhithdr@n. In this

met hod, for obtaining the crystal adduct at high yields and isolating it,
t he condént r8®+8hien-t he di phenyl 30 carbonate contained in the reaction

solution is limged. Lo aagagrﬁgt?%ﬁ%?ogf %Bgﬁh$9¥%?179u%%£%ﬁ%@!ght'
Further, the above crystal adduct o aink y fiftration contains a
cat al yst - contarhongteestiaeee améd khiownr amanmbe of methods including
a method in which an aromatic hydroxy compound is
reacted with carbon monoxide and molecular oxygen in the
15 presence of a catalyst. Genefally, a carbonylation
requires a complicated.catalyst system, the catalyst is
expensive, and further, a catalyst remaining in an
.aromatic carbonate causes the purity of the aromatic
carbonate to decrease, so that studies are being made in
20 wvarious ways with regard to the isolation and recovery
of an aromatic carbonate and the recycling of the
catalyst system. ‘
JP-A-6-172270 teaches a method in which a crystal
adduct of diphenyl carbonate with phenol in a molar
25 ratio of 1:1 is fqrmed from-a catalyst-containing
reaction solution by suspénsion crystallization and it
is isolated from the reaction solution. In this method,
for obtaining the crystal adduct at high yields and
isolating it, the concentration of the diphenyl
30 carbonate contained in the reaction solution is limited
to a narrow range of from 50 to 70 % by weight. Further,
the above crystal adduct obtained by filtration contains
a catalyst-containing residue, and this remaining

catalyst component may cause an adverse effect such as



catal yst conmponent may cause an adverse effect such as 7 Qctober 2004 3

t he deconposition of the diphenyl carbonate in the subsequeRICPPURGH4 cation
(distillation, etc.) of the <crystal adduct. Further, it is proposed to
wash the crystal adduct with a mxture sglution of 9 %water and 5 91 %
phenol before the crystal adduct is heated under reduced pressure for

separating a ghendcorpEs AROYE H@Sﬂht@gﬂfﬂﬁeﬂﬁiyc§ Ps63di $50kULI on of nost

part of the crystal adduct, but also increases e water content in the
crystal adduciubsrauent dderificatbont hdistiitatiord etd.pubff ahet he purpose

of isolation | | carbonate,, hydrolysis takes place_and the
yield of the %Y%ﬁ%\%&ﬁ(}% 'onEg‘f% 5 bet %s?’b%{?/oﬁ%%rgﬁsg .sg\/\?:flﬁ regard to
a reaction satugsioan ibbectlivphanyd mierhonaéeLeRNb8NGEi § $Mphiker Lhan 50 %
by weight, it js 15 required to carry out the operation of distillation,

etc., forScortkrt RREMRL thef akmchoCErsial RAdReh incheatedt nederi s

carried out pdfiead -gﬁﬁapr' hgg[ abque operation is
carried out, h%wever ,tm%/{se eafcc?ﬁessé%ﬁ%n of'3 \k%egg‘%lg?%/ét Q%}l%eé)b%v? her mal
| oad t akes 20vgsilviowy inptadeilly aratsed hibti sbelet tes cof beds tepaetSofAsha et hod

utilizing suspensi cyystallization, _there is a nethod disclosed in
JP- A- 10- 4568 .rﬁ%tﬁoﬂias‘f{‘i/"rfbtt-h&a%t PIIANTERTSE ubRe SHREeT ofORERRE APng an

aromati c car hopatdrystL00@bhc@nd mﬁagcra&%tta!llﬂa@drp%aﬁé ié.ééfﬁ'%&’ a
seed material is provided to perform suspension crystallization, e
resul t aniOcr yttalfoxp gy durmaaeaiet eekaitinn i ef cthéodtpkenydl an aronmatic

Chtal yat - contatmonste b RO Eed A i FER BLobe PR RE of an
aromati ¢ car bipdtemyd idarorateTaidy b oo op patireh®eaw th an aromatic
hydroxy compound o Al 0N s o' % e s e T on osat 81 Jasaognt al ning
carbonate content is smaller than 50 % by weight, it is
15 required to carry out the oberation of distillation,
etc., for concentrating the reaction solution when the
treatment is carried out by the above-described method.
When the above operation is carried out, however, the
deactivation of the catalyst under a thermal load takes
20 place in dddition to the above-described defects.
As a method utilizing suspension crystallization,
there is a method disclosed in JP-A-10-45680. In this
method, a reaction mixture solution containing an
aromatic carbonate is cooled, and when crystallization.
25 is started, a seed material is provided to perform
suspension crystallization. The resultant crystal
product contains an aromatic carbonate and an %romatic_
hydroxy compound. The crystal product is isolated from a
catalyst-containing mother liquor and then washed with a
30 mixture of an aromatic carbonate with an aromatic
hydroxy compound or with an aromatic hydroxy compound
alone, and the wash solution and the catalyst-containing

mother liquor are recycled to, and used in, & reaction

to come thereafter. However, the crystal product



not her |iquor are recycled to, and used in, a reaction tq cone thereafter.
However, the crystal product 7 Cctober 2004 4 obtai ned by PREPERAPE met hod
contains a considerable anmount of an aromatic hydroxy conpound. For
obtaining a high-purity aromatic carbonaje, therefore, the subsequent
purification (distillation, etc.) for 5 isolating the aromatic carbonate is

I nevitable. lbbthiecd®4e 1RV MM +tHEd Nosht 4 16s 64 f £6h§0§¥r Qb 16l SO! ation

of an aromatic carbonate from a reaction mxture solution is low, so that
t he product @go@unty ofs an pegmaisic hxdrewyl eompound. cdHr fartainbegvary 10

apparatus is VOl |.ar . t her vast anpunt f energy for the
I sol ation i shlri qu%?%%.@"%%%%ﬁ%ﬁ%B@%’b%g%%et hgh?ol | owm ng with
regard to thsubselgaienan pand fieeohesy (listTHlatyon, €pappnest froma . ‘

reaction mxture obtained by the 15 carbonyl ation of a phenol. That is, it
i s di scl 03ediCRAGTING Jher S qpatigiGARRIMpbm ekt  inevieakleo0o % of a cobal t

conponent and at jeagls %O%GOfC&lMﬁﬁ%%y r A U e S&fiﬁfaﬂgﬁsé ol ated

by (1) extracting a netal conponent wt ochl ori c aci ium
chl ori de agquésedati®nsefutEnomamdtdas tcarmmaie) franoy i ngagheonl by

evaporation, _an 3) extracti uaternary a nium salt with water at

| east once, f“l;ﬁ%]u r&?ﬁ'tuitd‘r?nm'r}% ’ cf'b‘%{]é}%if n%m‘,"fﬁi%‘ﬁ%&chéFbonate,
a palladi um sakkita®1gohdh a5/ tRRd thdlU £F NESY AFdebvdgal t. However,
25 the above nethod has three disadvantages. The first disadvantage is

that a cbdt PEPARafUSadisy unsvicddadd ikarge egfiugthern gepash iagwppar at us
and energy. %@eeﬁ%ﬁ‘:%’}df.og:nethi?s g&afatgdoqpelrglr @ﬁp&ftte Is frequently
a an

exposed to eat, an~aci wat er during a process, so that the 30
recovery is | ow fué.t @ateartols, 98, 788 fdriwpddde. tHdefollvwingneits that a
catal yst CO”E%BS%%’t%aEBLF%L%Té%iS% and recovery of a catalyst
component from a reaction mixture obtained by the
15 carbopylation of a phenol. That is, it is disclosed that
48 % of a palladium component, at least 90 % of a cobalt
component and at least 60 % of a quaternary ammonium
salt can be isolatedﬂby (1) extracting a metal component
with a hydrochloric acid and sodium chloride aqueous
20 solution at least once, (2) removing phenoi by
-Aevaporation, and (3) extracting a quaternary ammonium
salt with water at least once, from a reaction mixture
containing phenol, diphenyl carbonate, a palladium sélt,
a cobalt salf and a quaternary ammonium salt. However, .
25 the above method has three disadvantages. The first
disadvantage is that a cost is inevitably increased with
regard to a separation apparatus and energy. The second
one is that diphenyl carbonate is frequently exposed to
heat, an acid and water during a process, so that the
30 recovery is ldw due to hydrolysis, and the like. The
third one is that a catalyst component, particularly, a
quaternary ammonium salt that is easily pyrolyzable is
deteriorated dufing heat treatment in a process. As

described above, any conventional method makes it



guaternary ammonium salt that is easily pyrolyzable is deteriorated during
heat treatment in a process. As described above, any conveRePB#A00det hod
makes it 7 Cctober 2004 5 possible to isolate an aromatic carbonate and a
catal yst conponent, but none of the conwentional nethods can be said to
be econom cally advantageous. Problens to be Solved by the Invention 5 It
is a first obppestibife tloe ipodsad dmverdndin ¢ ccapbovate anarahedtafiyst

i solating and recovering an aromatic carbonate froma sol ution confaining

an aromatic MPBPERFRLeo MPUh PR Hdarasryertterabnaethegds uerpi beng
crystallizatisaRg itd Wal &dddmlidsion, cgd‘}g}@té)s?@&?bti ¢ 10 hydroxy conpound in
nt o

a crystal product is avoided and the conte t he aromatic carbonate in
the crystal PBroddems ito bepiSevertd |ty ithen Becemdiab) ect of the present '

invention.to praqyide a nethqd of. isolati and recovering, a high- 15
purity a?somat ic g\ér %%ngt gelfrrs%mog):'reecgtctqa%ntqﬁ? R TUP R0 YR BRaFRed by
carbonyl ati oprefridae ar eeihicd JE AHDVAICIHP U, rS66PEEIAG 4R Aromatic
crystallization nethod. Further, it is a third object of the present

i nvention t oCAF8PRa&eak TNl @s Al o Raniakbng a@tapemabici hydhpsk not
ool bt 2o 2o B BGRARPARR frle® LRGANAS Lar AL HP WUALEARY' 07 T X1 L

sol ution obtain car bonyl ation, but so a u I's recovered
fromthe aboeryséadfiiaatriionturim sdlith dmalhisioedobycheasbonytati on at high

yi el ds wi thout .decreasing its .25 activity and can be recycled. It is
further cLot Xfir8f§?e8f’m8%uf’ﬂelﬁ‘r@sé’tﬁysq HHIVIEE L Hraveied nendyviitageous

met hod of regoutBat W&t ehel QrdRAtA%: dAR41Q0 {4 Ophd Nerpbeye 5?3&&’%9”

m xture solution obtained by carbonylation. According to 30 the nmethod of
renovi ng wat ¢f EPBEPVEE-reaction m xture.

It is a second object of the present invention to
provide a method of isolating and recovering a high-

15 purity aromatic carbonate from a reaction mixture
solution ob?ained by carbonylation of an aromatic
hydroxy compound, according to a crystallization method.

Further, it is a third object of the present
invention to provide an industrially advantageous method

20 in which not eonly an aromatic carbonate is recovered
from the above reaction mixture solution obtained by
carbonylation, but also a used catalyst is recovered
from the above reaction mixture. solution obtained by. .
carbonylation at high yields without decreasing its

25 activity and can be recycled.

It is further another object of the present
invention to provide an advantageous method of removing
water formed by a reaction from the above reaction
mixture solution obtained by carbonylation.. According to

30 the method of removing water from the reaction mixture
solution, provided by the present invention, water can
be removed under moderate conditions and by simple means,
so that the hydrolysis of an aromatic carbonate can be

inhibited and that a decrease in the activity of a



solution, provided by the present invention, water can be renoved under -
nmoderate conditions and by sinple neans, so that the hydroPsteber 04an
aromatic carbonate can be inhibited and that a decrease in the activity of
a 7 Cctober 2004 6 .catalyst can be remarkably prevented. Means to Sol ve
the Problens First, the present inventors have nade studies for nethods

for isolatin aﬁaﬂ%@%’@%BiB% ?EB@E%%%F%ﬁr évgé%eéias a crystal, froma

sol ution containing an aromafiC conpound and an aromati c carbonate
by a crystal Meaati o setted thEh@remisdmad | i zati on nethod wi || be expl ai ned
below wth respect to a case where di phenyl carbonate (to be 10 referred

to as "DPC' her ef A&ftter J*Bfs PrESstte d HECH AiaMAve MMt IdteE HPBnol i s
sel ected as RArALAERELS: R¥SN Y neP WP HAYh - FIRNRME " r Slle 2 %@Pﬁs?%{/&m lon -

shall not be limted thereto. The present inventors starte IeS with
conparing 18sDrCcayetphendiroim asasiadhitlfany cunliainsing an mrevhtbel ity
paraneters iptroduced fromthe concept of nole attractiqn force of K L.
Poy (3. Pai nbYFERHYof OMEFEng Al 1, G OMAN I STRRREE G &t 1 r act i on
constant G de{ystanngdatyovapeithgessure neasurenent with regard to 20
several atonms and atom c groups, and it is said that a value of solubility
par aneter (6) cafPBecEysigdddgatdon mefihad vl e xplained feebown t he

ooty "o RS Bl sher TN Y o0
nol ecul &0 wergherrefotof ast N®OPCIehaidesi naff teat )c Ulsatsaleatfed hes val ue of the
solubllity pgtaieh etatfhnats®add Prthior '1e it & b n "domatic' O
. hydroxy compound. However, the present invention shall
not be limited thereto.
The present inventors started studies with comparing

15 DPC and phenol in solubility while employing solubility
parameters introduced from the concept of mole
attraction force of K. L. Hoy {(J. Paint Technol., 42,76)
(1970). Hoy defines;a mole attraction constant G

- determined by vapor pressure measurement with regard to

20 several atoms and atomic groups, and it is said that a
value of solubility parameter (d) can be éstimated from
molecular structural formula on the basis of the
following equation, -

6 = dZG/M

25 wherein 8 is a solubility parameter, d is a densitf, G is
a mole attraction constant and M is a molecular weight.
For further details of calculation of the value of the
solubility parameter (6), the original literature can be
referred to.

30 When solubility parameters of DPC and phenol are
calculated on the basis of the above equation, the
solubility parameter 04 (suffixes dpc stands for DPC) of‘
DPC comes to be 10.25, and the solubility parameter Jp,

(suffixés ph stands for phenol)} of phenol comes to be



30 When solubility paraneters of DPC and phenol are calculated on the
basi s of the above equation, the solubility parameter &Jpd QuerariZled dpc
stands for DPC) of DPC conmes to be 10.% , and the solubility parameter
&p,, (suffixes ph stands for phenol) of phenol cones to be 7 Cctober 2004

7 9.73. Cogcegni ues of ensi ( ues.at . _.20C are used.
These valueg'z?ff2§b¥€%n1ea HV%?ﬁ%? %% E%?5§L8§¥a&é?c)dsgagﬁmghéﬂlother,
whi ch means20hat arbeasedt Wrtesponehhssadeféasi Fy oo Rthdo wach ot her.
This 5 result_endorses a-difficulty in isolating DPC froma mxture

sol uti on of 7t Aes8*t #6CcEiPERe PsCHFR Otpstal Miieh Meaperthabntiaeeer ding to
a crystalliggbi @8mpBRERSY- afBeeRESI§N LoBUPIAIS ﬂlﬁve%cg]rggmi%? GYud nued

10. studies for isolating DPC by a Crystallization net aresult, it
has bee® f comgulhaendheses spdtEfiiculiyoim isfolaitivig GmDnhomend sol vent

havi ng a specifi i s added t.o the above solution, the

T
t hi r d- conpol&h u%%l g/é) #P%?%gégggﬁgﬁngggggcfmfw&“% BY sol ubility paraneter

6ph of phen@i-;nésaapﬂaaeﬂbhyOpdﬁgteaﬁeQGCE%ti P S} U V124t 1G5 been
found that the anount of phenol occl uded inlﬁg{ adsorlfl?d on [5LPC, whi ch is

a conventi dfafh9debl em is remarkably decreased. The present invention has

been arrived atT{;QO#nlg%ﬁQg_ﬁi %n%QF%rEhﬁf—iﬁgﬁﬁte% i accordi ng

I.ngs, _Lhat ,
to a:first aspec € present I nven g%gu”{ég co&t@\ﬂlﬁae a met hod of

pr eci pilDat i signdies r Booveso hgt Ang abBOabyC ac etryeraila f7(aMom méidad j on. .
(A)., of an aromatic. . carponate of the following fornmula (1), 25 RO COOR
(1) wherei PR Fs7870hF onhiti £2RyRPEREBBRAGEEGS WRGME SRESLEEE car bon

atoms, the #hORRE | &£ Ny IEREAE DESMPEREALNBYINENR having a specific
solubility parameter is added to the above solution, the
third-~component solvent produces an effect that the
15 solubility parameter &, of phenol is apparently
decreased. Further surprisingly, it has been found that
the amount of phenol océluded.in or adsorbed on DEC,
ﬁhich is a conventional pfobiem, is remarkably decreased.
The present invention has been arrived at on the basis
20 of the above findings.
That is, according to a first aspect of the present invention, there is
provided a method of precipitating and recovering an
aromatic carbonate from a.solution. (A), of an aromatic
carbonate of the following formula (I),
25 R-0-CO-0-R (1)
wherein R is an aromatic hydrocarbon group having 6 to
15 carbon atoms, the aromatic hydrocarbon group having a
substituent or having no substituent,
and an aromatic hydroxy compound of the following
30 formula {(I1),
| R-OH (11)
wherein R is as defined in the formula (I},
which comprises adding a solvent (B) having arsolubility

.parameter (&;} in the range of from 7.0 to 10.0 to the



substituent or- having no substituent, and an aromatic hydroxy conmpound of
t he foIIovm' ng 30 formula (I1), ROH (Il) wherein R is a¥ Qetbbere?d0idn t he
formula ' (1) which conprises adding a solvent (B) having a solubility
parameter (Ss) in the range. of from7.0 to 10.0 to the 7 Cctober 2004 8
solution (A) selectively precipitati ng & he aromatic carbonate in said
solution (A), and then recovering the aromatic carbonate and wherein said
sol vent (B)SqlSItanecﬂA)t callketigolytireeipAJatiims bl arcrmtigntarkenard hat t he

follow ng ¢ - 140 | d e i.sf.ied = (5sW/ (Ws+Wah)
+ 6ahWah/ ((\7’@%\%?) Q?}lﬁj)c’l“) 40 %A‘}s/)stahﬁhzr%?‘wsesffﬁ“\% th%hagtsogngﬁlgynbol s have t he
fol | ow ng rMEawicngsse BB Whekrabi| $add Fadaart efBlofl ssafidechtto Bpebah: Sol ubility

parameter of,13hQuRt | & hdIsQXy SONRRIAY r£1§§41 ‘tn3¢! Ef?é'fé%ioﬁ% met er  of
solution (A) 5dac: Solubility paraneter of aromatic carbonat W5:  Anmpunt

(wei ght) ofe®witvent (B)Iwand ARDurre( werghidecof aromatic hydroxy conpound

in solution (A). Accg)rd|=n|;~{9 {;wssr@qgnd aspget (eiwt he present invention,
there is provided a rret OBro uci ng an aromati ¢ carbonate of the

following formula (1)2 dacRT Re(1) wherein Ris an ar@¥atic hydrocarbon

group havi nghegetia dPmbaIds laaaeatmoltleﬁlﬁg QRiieghydrocarbon group having a
substi tuent or having_no substituent reacting an aromati c hydroxy

conpound of%t he UPdH hy Ragrams e T (94 )SOlP?eEH (1) wherein Ris as defined
in the formya (d9LubM t by GRIaR e FOROX dRadNd HRIRGY abmet@en in the

presence Ofésg, Castoailu%ialty paranmeter of solution (A)
Bgac: Solubility parameter of aromatic carbonate
Wsr Amount (weight) of solvent (B)
Wan:  Amount (weight) of aromatic hydroxy compound in solution

(A).

According to a second aspect of the present invention,
there i1s provided a method for producing an aromatic
carbonate of the following formula (I},

R-C-CO-0-R ‘ {I)
wherein R is an aromatic hydrocarbon group having 6 to 15
carbon atoms, the aromatic hydrocarbon group having a
substituent or having no substituent, by reacting an aromatic
hydroxy compound cf the following formula (II),

R-OH (IT)
wherein R is as defined in the formula (I), with carbon
monoxide and molecular oxygen in the presence of a catalyst,

the method further comprising adding a solvent (B)
having a solubility parameter (&;) in the range of from 7.0 to
10.0 to a reaction mixture solution ({(A') obtained by said
reaction, selectively precipitating the aromatic carbonate in
said reaction mixture sclution (A') and then, recovering the

aromatic carbonate from said reaction mixture solution (A').



the nethod further conprising adding a solvent (B) having. a solubility
paraneter (6) in the range of from7.0 to 10.0 to a reactd Ontohex2ide
solution (A') obtained by said reaction, selectively precipitating the
aromatic carbonate in said reaction mxture solution (A") and then,
recovering the aromatic carbonate frodasaid reaction m xture solution
(A"). 7 Cctober 2004 8a According to a third aspect of the present

i nvention, therEc&cSrqiﬁq@v'tdeﬁ thiret hegedtOoPradust gndn iatemeitdr;  car bonat e

of thefoII formul a wherein Ris an aromatic
hydr ocar bon" uplsh%?ﬁ deg taomighoﬁ%oﬁré?%‘f‘r’sng PRe*BPBHES ¢ hydr ocar bon
group havi ngazborsitbsbft tlentfodl ohaivg Mprawaisubst, t uent, by reacting an
aromatic hydrox%é: §uEd of the foHovvi ng formul a (I ), ROH (1)
wherein Ris as ified I'n the formul® (I'), with carbon nonoxi de and
nmol ecul ar oulygmm R tfheapreesentic d‘fyda:o@athdnys;:oupt hevimj odoc@BPri si ng

evaporati ng i ctli ture L utien obt al ned by said
reaction, l&?mgi ntgh 3 ?@%m l}yldro ?ﬁgonseﬁr(?ué%g “to obtain a

sol ution (swk)stlé;ndntso)t dtavnggand slémcwenem’g ay aneamaimm amaralnomatm from

t he solutl ¥ in S n B i_n solubility paraneter
cﬁf% BB IET enefle SEAMERA nb BloAMING 12,

bs in the dde t'§ sai'd’ sol ution (A"), and an
aromatic car bonaIBEOH n said solution{fIA") is selectively precipitated and

then separalediang §ecoyeiednEUd hele BRRALIE! (STOQALIRN, Ry relate 1o a

met hod conprising evaporating water nsulation In the above
reaction mmrm)@dgommrme(cm'lyrbg/xquealshnngm leregieove o6al uritedy$®y ), to

obtain a sobul Lnbd todfid Jingl stigandy hecaveyl gorLie QromRLLG parbonate

fromthe solution (A"), here i's alSo provided a nme conpri sing
addi ng a sof¥eHtion( gh haﬁhtf@gnadsw uisild roapeiametedeasheat t he range of from

7.0 insulation by flashing said solution, to obtain a solution
{A"), and isolating and recovering an aromatic carbonate from
the solution (A"} and wherein a solvent (B) having a
solubility parameter 8, in the range of from 7.0 to 10.0 is
added to said soclution (A"), and an aromatic carbonate in
said solution (A") is selectively precipitated and then
separated and recovered.

Further, another embodiment may relate to a method
comprising evaporating water under heat insulation in the
above reaction mixture solution (A') by flashing the above

" solution (A'), to obtain a solution (A") and isolating and
recovering the aromatic carbonate from the solution (A"), and
there is also provided a method comprising adding a solvent
(B} having a solubility parameter &; in the range of from 7.0
to 10.0 to the above solution (A"), thereby selectively
precipitating an aromatic carbonate and then isolating and

recovering the aromatic carbonate,



to 10.0 to the above solution (A"), thereby selectively precipitating an
aromati c carbonate and then isolating and recovering the7{p@ntri2004
carbonate. 7 Cctober 2004 9 The nmethod of the present invention will be
further specifically explained hereinafter. Still another enbodi nent may be
the aromatic hydroxy conpound refers to a conpound of the above formula
(1'1). 5 In the devendihodl af (the , pRsesntniaventtos wijtlobar bapthgiroup

whi ch has a substitu or es (ggt have %£ substituent and whi ch has 6
to 15 car bovPatrs S préf ned (REESIRAE YRR at oms. The aromatic

hydr ocar bon group,,l. referably phe or, n I %}8 art i,cul-arl y
preferably phenylgftl%%hgrﬁ(g{i reeng)ﬁ%ln[%% I(%X) %eyé?eo%gpéb%% f ?r(()) c%%}&r}ﬁallsé a.
substi t uent ,2 exappPey g dkee Somstd tHeént i nclude an al kyl group having 1 to

4 b t ; I | 1l.to 4 bon. at ' I
2t om antP o o3 Ehe RGN RoBHE, (B "R Nd corl S EhREPI € 8RR oforbSn 00 s

preferably brewp?whigtridas a exar@t thudit (68 B6O9BRGE WMy OXYy conpound
i ncl ude phenol, substituted phenols such as cresol, xylenol, ethyl phenol,
pr opyl phenoPubsddisienihand Wiskdviidhehoto Ehleaehpprmtoms br onophenol  and

sal i cyli ¢ aprded S S WETEOTadlod AIURO! . 18 SEdliag, napht hol's such as
p ol,

met hyl napht hol and ¢chl orona and 1sponmers thereof.. O these, phenol
i s parti cul &yidyogaatteny arhovfetianmtdBrrabibo dhentl ney dhephtiey Ry omati c

car bon refers tq_a. _compound t he above_general formula (1). 25 In the
above fa]})‘frrngrf:ll)c,u hly §%ﬁ§%&ﬂ‘@%ﬂp t?‘q anofRtdsne as t he
aromatic hy#yagechebodl Yfodlef (HEthdd 4 ! anai 4 Oneodmpes agPNBLLC

hydroxy conpound of the above general formula (11). Those groups that are
shown to b&Upséfidesd dirudeeradt mikwl gravmhaymeferied ¢asons nost

preferably a:BReNYhnda34RxyRAG]Y GBld Mg %0 4 carbon atoms, a
' halogen atom and a carboxyl group. The number of the
15 substituent(s) is 1 to 4, preferably 1 or 2. Specific
examples_of the aromatic hydroxy compound include phenol,
substitpted phenols such as cresol, xylenol, ethylphenol,'
propylphenol, methoxyphenol, ethoxyphenol, chlorophenol,
bromophenol and salicylic acid, isomers therecf:
20 naphthol, substituted naphthols such as methylnaphthol
and chloronaphthol, and isomers thereof. Of these,

phenol is particularly preferred.

Yet another embodiment may be the arcmatic carbonate refers to a
compound of the above general formula (I).

25 In the above formula (I), R is a hydrocarbon group that
is the same as the aromatic hydrocarbon group defined in
the explanation of the aromatic hydroxy compound of the
above general formula (II). Those groups that are shown

' to be preferred as R therein are similarly preferred. R

30 1is most preferably a phenyl group. Specifically, the
aromatic carbonate is diphenyl carbonate or dinaphthyl
carbonate, particularly preferably diphenyl carbonate.

Further embodiment may be the arcmatic carbonate contained in the

aromatic hydroxy compound may be



aromatic carbonate is di phenyl carbonate or dinaphthyl carbonate,
particularly preferably di phenyl carbonate. Further enbodim@eiobers3008e t he
aromatic carbonate contained in the aromatic hydroxy cohpound may be 7
Cct ober 2004 10 precipitated, and it isqjgsolated and recovered in the
formof a solid crystal. In this case, a solvent (B) having a specific

sol ubi lity parseiEitdfsd, isnd@ddedi4 oisd @t ahoNRaSPLELYRPead1hNthie
solution (A) of the aromatic carbonate in the -aromatic hydroxy.conpound,
t he concentr &9%h Yeohtenkdd Fystrl ar dRattihd s ftdohac isoiventhe(Bhnge of

from5 to 95,% lght, preferaply.in the ran of from7 to 70 % by

wei ght, part ihcél}%%%’rq\% %gllﬁﬁceffa%(f ysc?:ﬁﬂ%lﬁﬁjenf%r%%rwggﬁﬁ f%ﬁ)mlfo adflash 1y by

wei ght. The dGlesertioeB)sdimthicoradded to t he above solution (A) is a
conpound pavi ng sol.ubilit araeter ($s) in the range of from7.0 to
10. 0. The‘p'addi ti %#P die h‘fé’l‘g"cf%n Al gt cfa*rrz— apparahifycaceprate LRethel ting
poi nt _of 15 Ihemofm Rty GomsRIRPLhe ASh&bRE£AYVELA! | LERLLAY

tenperature range of the aromati ¢ carbonate Iint present I nvent?on can
be broadened.ofTHaeneintamey igpigarkinag Hes siol vidme (8B)g@eof sérom preberably

| ower than t l.tin i nt_of_th romatj.c hydro onpound. . The 20
nel ting poi n?%of% t elwsegll#cegrft Rrﬁf%%a%g&]éir% 11f1§/e ﬁ@%éy?%\/\g??’%n%rﬁ‘)pr ef erably
15C or | over 70M3 ¢y iveeigitvarjageaiiflaBy g Agrabey Soh vene £BgkOokhe :

above solution (A), the eutectic point of the aromatic car bona?e and the
25 arometPc By@byY dohurid hiwaldhly a | owtenperature side, and the

concentration of qihie QMBI (HFR P Gaddll Tis {2 l%@el%)%frt' n :
concentration side of the aromatic carbonate content, SO at the aromatic
carbonate prRAgJi Higt &t enfpcama hmvahoy e 30 LB {A) pardheedr bed, ) in
the range of from 7.0 to 10.0. The addition of the
solvent (B) can apparently decrease the melting point of
15 the aromatic hydroxy coﬁpound, and the crystallization -
temperature range of the aromatic carbonate in the
present invention can be broadened. The melting point of
the solvent {B) per se is preferably lower than the -
melting point of the aromatic hydroxy compound. The
20 melting point of the solvent (B) is generally 41°C or
lower, more preferably 15°C or lower, which is
advantageous.
By adding the solvent'(B)‘to.the abové,solution {(A),
the eutectic point of the aromatic carbonate and the
25 aromatic hydroxy compound shifts to a low-temperature
side, and the concentration of the aromatic carbonate
shifts toward a lower concentration side of the aromatic
carbonate content, so that the aromatic carbonate ‘
precipitates from the above solution (A) and can be
30 isolated.
The solvent (B} for use in the method of the present
invention is preferably at least one selected from the
group consisting of aliphatic and alicyclic hydroéarbons

having 5 to 8 carbon atoms, an aromatic hydrocarbon



30 isolated. The solvent (B) for use in the nethod of the present
invention is preferably at |east one selected fromthe g7digoloar®d04ti ng of
aliphatic and alicyclic hydrocarbons having 5 to 8 carbon atons, an
aromati c hydrocarbon 7 October 2004 11 haying 6 to 8 carbon atons, ,
aliphatic and alicyclic ethers having 3 to 6 carbon atons, aliphatic and
alicyclic ketgressda/ivyw 83 é&&@&é%gtﬂ‘@%@@gj n I pj]gﬁ, . al cohol
having | to 4 carbd(;n atons. 5 Specifically, the a%oa\%&s%l ven{:i%%) S

advant ageous|efhery distinghed sie? evteariomtdns grabiphabhsi airdng of

cycl ohexane, _tal , l,.ene ' I her, tetrahydrofuran,
1?/2-di net hoxfg‘t%ﬁxdg,%'cne)j{%t%ql szq%aﬁ\{:{ﬁg et ﬁ%?,ga%%{e%%%,gﬁ%'f'ﬁy?ngt Y1 ket one,
met hyl 10 i seuitptatiset eriesone mdvialg ahale £tdytbeh cobsths and i sopr opyl

al cohol . According to studies by the present inventors, it has been found
that a high- puri SPefidrdald tarfmhakevea sekeenrbriBh £31id can be isol at ed

and recoveregm%&f%/q&g%?}#%l( 1éét§@dfﬂorﬁ0tﬁ@??€$§ﬁe sol ution

(A) in such an anount ratio that the oW ng equat1 ons and (1V)
are satisfi ed¢onadating of\dryqd Méretshls, dhle [\l sy, (dieédhybdac - Ssah

Z 0.6 (I1V) 20,.Ln the equations_(I111) and (I synbol s have the foll ow ng
meani ngs. bs®tS&tubi q%m%}’“'ofl'%T%fquﬁﬁn%l%?q‘y{ytpar anet er
of aromati c IydRaX s 1SRN0 WHh torsh meibid tHyi Nad #6@d Ermdfngp! Ution (A) 25
udac: Solubility paraneter of aromatic carbonate Ws: Anpunt™ (wei ght) of

sol vent ¥®). ipgbutado kfttonfei giabhh ahanhnd c ¢ehrb:eledrpbuadi n sol ution
(A)

isopropyl alcohol.

According to studies by the present inventors, it
has been fdund that a high-purity aromatic carbbnate in
the form a solid can be isolated and recovered when the

15 above solvent (B} is added to the above solution (A) in
such an amount ratio that the following egquations (III)

and (IV) are satisfied.

6sa:h = 6sws/(Ws"‘ Wa'h)"’aahwah/(ws'*' Wah) (III)
8gac - Osan = 0.6 (1IV)
20 In the equations (III) and (IV), symbols have the

following meanings.
O5: Solubility parameter of solvent (B)
Oan : Solubility parameter of aromatic hydroxy compound

Osan: Solubility parameter of solution (A)

25 Oaac: Solubility parameter of aromatic carbonate
Ws: Amount (weight) of solvent (B)
Won: Amount (weight)} of aromatic hydroxy compound in

solution (A)
When.the solvent (B) ié added to the solution (A},
30 it is preferred to practice the addition with stirring,
for the operation of crystallization of the aromatic
carbonate and for decreasing the occlusion of impurities
into a crystal. Since, however, the addition.of the

solvent (B) to the solution (A) improves the homogeneity



When the solvent (B) is added to the solution (A); 30 it is preferred to
practice the addition with stirring, for the operation off Qetglra00#zati on
of the aromatic carbonate and for decreasing the occlusion of inpurities
into a crystal. Since, however, the additi on of the solvent (B) to the
solution (A) inproves the honobgeneity 7 October 2004 12 .in the solution,
the stirringnoptratsiodmtion patie cut frting r eset-4 edon andi t b&rsdbveari¢B) may
be added in a state where the solution (A) is allowed to stand still.

Accordi ng t 5 ddeds BPG AP DRt nhtR%, Pe1a8dadsiBeanstatiid that the
met hod of i gpleall Rl %ﬁﬂ@{'@nCfé_b@m&@e&remggné%ymo (A) by

precipitation in the above present iInvention can be advantageously applied
to .the isol at Rogogiiay doomdtudiearipnthe progent reavcenborsm xture '

sol uti on.obtai ned in_the t hesi.s of an 10 aronptjc carponate to be
expl ai ne bgﬁgw. °&f Iflt°u£‘r‘?§¥:ﬁ’é3 e%%dﬁ“?@h?&n%f/ +%‘{’T§?Jél?% frethouakof
produci ng agardoaartlel Erear RenatsH nitidie @-bpvl@yfﬁf@é'iﬁzli.{éﬁ\.ﬁbﬂ {gaghbng an

aromatic hydroxy conpound of the above general fornula (11) wth carbon
15 nonoxi de@b8Ng BFeSEHtaringygnyeirn reathdpraderreagtoustnt abptiedt he net hod

[ f s [ h | : | | phi | i t S
The range of "Pr Ascregof ofy Y o A bels 08 0 4P REERS O rai noa

by the aboméxtezet selutienecibteeinedraciihd adymthédies 20f agwmati ¢ car bonat e
contained in said reaction mxture solution (A )_and then recovering the

-aromatt® CBFBERALE. CaRRoP@tehd uRs SRR PFXe¥re sol ution (A)

contai ns-the catal yst and water., fornmed -the reaction in addition to the
aromati c carbonat %X%llnamttﬂ% %Wﬁ??tcmyﬁq%VdFooiymeghéﬂnp%ﬁ ﬁa?‘ﬂf' e Bromatic

car bonat e caarolreic satbatatd and recovered in the formof a solid by adding
the sol vent B} nt0 106G e2RAVG1ERGH PR KLLLE SO MO0 (A e nhydroxy
compound of the above general formula {(II) with carbon
15 monoxide and molecular oxygen in the presence of a
catalyst, the method may comprise of adding the solvent (B}
having a solubility parametef 6s in the range of from 7.0
to 10.0 to a reaétion‘mixture solution (A°) obtained by
the above reaction, selectively precipitating the
20 aromatic carbonate contained in said reaction mixture
solution (A’) and then recovering the .aromatic carbonate.
While the above reaction mixture solution (A7)
contains the catalyst.and water formed by the reaction
in addition to the aromatic carbonate and the aroﬁatic
25  hydroxy compound, the aromatic carbonate can be isolated
and rgcove:ed in the form of a solid by adding the
solvent (B) to the above reaction mixture solution (A").
Further, the solution containing the catalyst, obtained
after the'separation of the aromatic carbonate from the
30 reaction mixture solution (A’) can be rechled to a
reaction. ‘
The catalyst for use in the synthesis of the
aromatic carbonate is desirabiy a catalyst system

containing (a) a platinum group metal or a platinum



Further, the solution containing the catalyst, obtained after the

separation of the aromatic carbonate fromthe 30 reacti on TnPstobere2096] ut i on
(A") can be recycled to a reaction. The catalyst for use in the synthesis
of the aromatic carbonate is desirably ggcatal yst systemcontaining (a) a
pl ati num group netal or a platinum 7 October 2004 13 group netal conpound,

(b) a redox ggenp aBdalcrompotual,er(biry aVIIM WHesA! tarfi @ Auat ernary
phosphonium salt. Exanples of the (a) platinumgroup netal in the 5 above
catal yst sysTRALPREPHYe AFRPPANMSRLY 2T fuMuateRa (BROSIHuRLM osm um
and iridiumgQ¢these, palladiumis particularly preferred. The state of
the above platlnun1group netal is a nmetal state having activity, an

i norgani c aci d sBkampleh af phblddﬂup&ﬂ&ﬂﬂdm%gnbuy'mnﬁdxuﬁnwmméloride an

or gani c- Cld alt such. as pall adiym at a conplex such as pal | adi um
acetyl ac ﬁgveaﬁag?}gﬁi gyﬁ§8P0%P 3“5@ ¥R conpound

cont ai ni ng I:ﬁthemmal ern6aipfA) o¥RAGH dea %&1@1%1 n, o%ntﬁ@s%e a phosphi ne
or a hal ogen. 15 Further, the pl ati num group netal may be 1n a state where

any one of tnélégéwgmpiatpna#nﬁgﬂarl@onp@¢@¢rads ?hppetﬁéé of dibe _
appropriate gﬂgégr @Stiﬂﬁm §%8e5t'e%53diﬁfﬂﬁP% F&lel a e‘} a metal oxide

such as al unina, anium o ZI'Tco Iex oxi de
20 such as p&cﬁyekt?e an shbrganieakktide salhe spichl iadPOncimiyiet al may be
in a state where the above_support_ _and itost part thereof are separated and
r enoved 10ApoREtTAFE, °5aPPéaPGﬁP§cQP}PEEQPenépeqqgﬁ&%ﬁ<§Q%§i531U¥ﬁ4¢heabove

(2) bl atinumgrgupAmiah bokhee25aCauARYRY LherCOls AALIAfu metal o a

conmpound t here Is the nost preferr adlun1or a paIIadlum
: —acetylacetonate, an oxide, a hydroxide or a form of a

complex compound containing, for example, carbon -
monoxide, an olefin, an amine, a phosphine or a halogen.

15 Further, the platinum group metal may be in a state
where any one of the above platinum metal compounds is
shpported on an appropriate substrate such as activated
carbon, silica gel, a metal oxide such as élumina,
titanium oxide or zirconium oxide, a metal complex oxide

20 such as perovskite or silicon carbide. The platinum
‘group metal may be in a stdte where the above support
and most part thereof are separated and removed. Above
all, palladium acetylacetonate is preferred.

" As the above (a) platinum group metal or the

25 compound thereof, palladium metal or a compound thereof
is the most preferred. When palladium or a palladium
compound is used, properly, the amount thereof, as
palladium atom, per mole of the aromatic hydroxy
compound is in the range of from 1 to 1 x 10~° mol,

30 preferably from 1 x 1072 to 1 x 10" mol.

The {(b) redox agent for use in the above catalyst
system includes compounds of elements coming under
Groups IIIA, IVA, VA, VIA, IB, IIB, VIB, VIIB, iron
group (VIII) and rare earth metal group (IIIB) of the



conpound i s used, properly, the amount thereof, as palladiumatom per
mol e of the aromatic hydroxy conpound is in the range of 7f@daber 20041 x
10-5 nol, 30 preferably from1l x 10-2 to 1 x 10-4 nol. The (b) redox agent
for use in the above catal yst systemincl édes conpounds of el enents com ng
under Goups II1A VA, VA VIA IB, ITB, VIB, VIIB, iron group (VIIl)

and rare ear germidlc s (| collpotndd o GHAD%e2004 I, geriodhcifable.
In | ze S

Compounds of these nmetals can be used vari ous oOxl ates. o and for
exanpl e, theyardiwuse orighikadh statdor mmd Hohaékameplan thegecan bgdr oxi de,
a carbonate r i ¢ .carboxyl at.e or_a diketope salt, or 5 in the form
of a conpl ex’ussge{q q‘({? q‘g'r? ofcxoallmato)eg'yoef’ h%ﬁ’r‘?%yl%‘?e‘.’x Bt hBr2YEReFidan Be used

in the form efamoneepl en kddithc aSatbdtgbdte 627 ROAINRPOXLAS,1RN ghefin,
an anmine or a phosphine. O these netal conmpounds having redox capability,
a conpound oftfhdfafedd HoFalqempke® okt @f anrexeletetornetal such as

| ant hanum or $eAGidyTarNd PucRRRIUNdLAL Lead il GLLTS NGl And, compounds of
manganese, cobalt, copper, ceriumand-lead are parti t I%’IB‘? ter? ed.
Wil e the ancemplek hevifl), asdoXiagem, faarbee nendeidée| i dhcCatesife

amount thereof 15 _per nole of the (a) platinumgroup netal or pl atinum-
group net al @%ﬁﬂﬂ%‘& ioF ﬁ'éﬁ’@%ﬁpqn t%fe t}‘&?&e%ﬁteﬁ Ssimpegadsp aving x
103 ol , par ire@ssaCapabiialidhablay ddhdditha I GFafladlom logndfe l to X 102

nol: Further, the (c) quaternary ammonium salt or 20 quaternary phosphoni um
salt in lhe §9BPErcarallyFarey sagmhh metdle et aedlintmanimoser ofethem

[reeetof S 8, Blpetod ¥ 2 BRI Ao RN 22
manganese, cobalt, copper, cerium and lead are '
particularly preferred. While the émount of the (b)
redox agent for use is not critical, the amount thereof

15 per mole of the (a) platinum group metal or platinum
group metal compound is preferably in the range of from
1 x 10! to 1 x 10° mol, particularly preferably in the
range of from 1 x 10°* to x 102 mol.
Further, the (c¢) guaternary ammonium salt or
20 quaternary phosphonium salt in the above catalyst system

can be selected from those of the following formula (V)

or (VI}. .
RiR:R3RWNX (V)
RiR,R3R;PX (V1)
25 In these formulae, each of R; to Ry is C; - C4 alkyl

or Cg - C;; aryl and may be the same as every other one
or different from any other. X is an anion and is
preferably selected from a hydroxyl group, an alkoxy
group, a pheénoxy group or halogen such as chloride,

30 Dbromide or iodide.

Of fhese; tetra—n—bﬁtylammonium salt and

tetraphenylphosphonium salt are particularly preferred.
The amount of the guaternary ammonium salt or the .

quaternary phosphonium salt for use in the reaction per



or C, - C 2 aryl and may be the sane as every other one or different from
any other. X is an anion and is preferably sel ected from & Ggtdbedd04gr oup,
an al koxy group, a phenoxy group or hal ogen such as chloride, 30 brom de
or iodide. O these, tetra-n-butylammoni yg salt and " tetraphenyl phosphoni um
salt are particularly preferred. The anmount of the quaternary amoni um

salt or the mguat oEnahe RPNRSBRAM WR mdtd1 e d o dRAHOFPEr 7
Oct ober 2004 15 nole of the platinumgdgroup netal or a compound thereof,

parti cul ar | yPagiicadaghvor baldadiam R comaddmiivum coppsfusrdbldsin the

range of fro 0 |, -ﬁflrti rly, prefera in the range of
froml to 10 gf#g%gl%nq?‘mﬁ%r &se iorﬁ:/:agr% or?,'ﬂt ﬁ:];o alr'(t)Hr%ot i“&OJh‘ydr oxy
conpound i s peattiedlarflly gpardfaramiyoXirdetand-aimjee@fd dromdXly e igo t he

presence of the above catal yst system whereby a diaryl carbonate. as an
end produtt ®8r-be 10 obtained. As a catalyst that exhibits a reaction-

promoting effect yu( ¢hed phelRIAPAMAS G JBY iR ati qlggdpn%}ggr eropol yacid

is a polyacid formed by dehydrative condensation of two oxygen
aci ds (oxyacpappuaddiiss reqated ofith megdtan elonotisiegethdmicde: cuBanol ecul e

cluster (polyanion).and.a proton. As et eropol yaci d, those having various
conposi ti ons&??ﬁ@t &Peghgr HavshTe éﬂﬁ @}ﬁ/.a&?greofcqq%glrﬁsltcﬁ%%ed. of
these, a hetghepebyaal diayiingGaa boHdtéd @y et AdE DBt dd Wd ure and
havi ng an anion 20 portion of which the structural fornula is represented

by the fH | ofPRgigefer ahsfar AALALYYE Fhat128RabLYE| p reaptébBrred. In the.

above Torm Brofiotifllecklot’ Ya)a rtllHo1Yadl Hay® el ON 29 A5,

The (d) hereropolyacid is a polyacid formed by
dehydrative condensation of two or more oxygen acids
(oxYacids) and is formed of a negatively charged oxide

15 molécule cluster (polyanion) and a proton.

As a heteropolyacid, those having various
compositions-structures are known, and any one of them
can be used. Of these, a heteropolyacid having a
structure calied Keggin structure and having an anion

20 portion of which the structural formula is represented
by-the following general formula {(VII),

XM; 5040 (ViI)
is preferred. In the above formula, X stands for P or Si
element or-other element such as As, Ge, B or the like,

25 and M is Mo or W but is partly replaced with an atom
such as V, Mn, Co, Cu, Fe, Zn or the like, Phose having
@ proton in place of the above anion are called
.polyacids, and those formed by replacing the proton with
a cation are also effective in the present invention:

30 The above cation may be a metal ion of an alkali metal
such as Li, Na, K, Rb, Cs or the like, and in addition
thereto, it may be a metal ion of an alkaline earth
metal such as Ca, Mg or the like, metal ion such as Cu,

Zn, Al or the like, or a transition metal ion of Fe, Co,



25 and Mis M or Whbut is partly replaced with an atom such as V, M, Co,
Cu, Fe, Zn or the like. Those having a proton in place of7 ®ttebatittddd ani on
are called polyacids, and those forned by replacing the proton with a
cation are also effective in the present jinvention. 30 The above cation may
be a metal ion of an alkali netal such &g Li, Na, K, Rb, Cs or the like,
and in additi eret 0,4+t y a al; 4 f l,kal ine earth_netal
such as Ca, ngﬂbrﬁr?he(%'i koe% ?rlg?a B|€%'n rSE}-IIl;(:'h le#sq%}?,o begr?“,ﬂaA a%r the ?:l%k%, or a
transition net@lt ioh afrdss €orth Mmécabbbon 2004C4 6 Lal , obhthé&r 1iRe .t he
like. O, it lﬁ?ﬁlthe in the fogmpf é’ salt of _a rare earth netal ion of Ce,
La, or the |iKE “PEr themaY (PeadP pEe iFOHR 9%r%n P71h SatRbig| &BI 8Rin an
organi ¢ sol vesitgarBlie s dBr it ANGidh Ul S tamidhn DR a8 £¢ 5 Pbgﬂk alt, an
organi ¢ phosphoniumsalt, or the like. O those heteropolyacrds having a
Keggi n st Puctameniym galhl a0 mrganiedhesehemiwn opalyacéd hhei hika.Keggi n
structure of whi t i ' |.S resented by .the _follow ng
structural forrmfa(;lf (%%lﬁ%%m%dﬁ W%ng(ﬂ‘/?‘fﬁ?“@m%mlﬁt%% a P or
Si elenent, gmottisfullr PEeRbirdd is &WEfdEaboMpadied HaPihg 42xaggihas the
relationship of n_+ m+ p = 12, or salts thereof. Specific exanples

t hereof i ncl FIFYHIEhAUFRECR Jhes () ROTL e dks (SeiRFesen Pa8 2V 0040 |

PMOAVBOAO , A G ofR ﬂpfm&\é?% phosphor us

vanadonol gbdi c acids (such as Pwb11V1040 , PM10 Idd‘b ,  PM9V3040 ,
PMb4Vv8OAbVand PMEANMOGAR) » (V pyths phor uVIXEhadot ungsti ¢ aci ds (such as
PWV3040, P 20 PWL1Vv1040), , silinol ybdotungstic acids (such as
S1Mb3V040 M‘é%%%\/ég?ﬁ Shd é‘ﬁ\/%vf)o‘zf‘@e‘ft'sﬁ?‘éhrﬁéo‘furfbsﬂ% Bclds?(such
as Si WL1Vi04GumeSiidkViedhe o38-0/B0D andinARVAGAD, rIVBMEOMI $NGF n

SI W8V4040), and silinolybdotungstic acids ésuch as
+m + p = 12, or salts thereof.

Specific examples thereof include phosphorus

15 tungstomolybdic acids (such as PMo;W;0040, PMo,WsO40,
PMOgWsO040., PMogW4 040 and PMo1oWoO4p) ., phdsphorus
vanadomolybdic acids (such as PMo,;;Vi0s0, PM01aV2040.
PMOyV3040, PMo4V50s and PMo,Vi404), phosphorus
vanadotungstic acids (such as PWeVi0i9, PW1,V.04, and

20 PW11V1040), silimolybdotungstic acids (such as SiMo;3We040,
SiM06W5049 and SiMogW;040), silivanadotungstic acids (such
as SiWiViO4e, SiWieV2040, S;W9V3O4o. SiWsV4040, SiWeVs04 and
S-iWQV,;Om), an& silimolybdotungstic acids (such.as
SiM011V1040, SiM0;3oV2040, SiMoogV3045, SiMogV,049, SiMogVeOse and

25 S5iMogV4040) . These heteropolyacids may be used alone or

- in the form of a mixture containing at least fwo of them.
Further, they may be used in the form of salts of
various cations or mixtures thereof as described above.
For carrying out the above reaction, any one of a

30 closed method and a gas flow method may be employed.
When the pressure of carbon monoxide and molecular
oxygen is taken as a totai preséure, the pressure inside
the reactor is 0.1 to 1 MPa, preferably 0.5 to 0.9 MPa.

The ratio of the oxygen partial pressure to the total



Si Mb11V1iO40, Si M10V2O409 Si MDOV3O40, Si MBVAOA0, SxMobVEAQ and 25

Si Mb8VA40O) . These heteropol yaci ds may be used al one or iMOtthberf200th of a
m xture containing at |east two of them Further, they may be used in the
formof salts of various cations or m xt Liges t hereof as descri bed above.
For carrying out the above reaction, any one of a 30 closed nethod and a
gas flow net Y, t S f _carbon nmonoxi de and
nmol ecul ar O%{}@@?fgﬁ&gsﬁ%cﬁgﬁp?g&gggg g?hlgn g8uitre *Rside the
reactor is O0.dutside Nize yamderabdl gxPgént explOsiba. E'ﬁlilﬁtﬂi@t!.owﬁént he
oxygen partlﬁ# ress re.to the_{ota 7, Oct ober 2004 17 pressure is not
speci al |y i m1& 9% %%glsaserf'? §¥ed o FRe g8af hELPHnGat8f 08x FgERo@xpl osi on.
Furt her, Vmeﬁno’:ho:iidkw {@)ﬁ‘ hish d So£"ph@YLHemb PEc 9ﬁ§dﬂ)9¥’ &éInSo%dC §'bqn,

nonoxi de B nol e of t aromati ¢ hydroxy conpound 1s”in 5 the rangeée of
0

fromo0.3 Xhe (Jangrutel %Ti’mntmafi o 3h@ Limingbéar andyybati ofi |1thtehe range
of fromO.01 re the flogw ra of the_carbon
nonoxi de i s (5"0?'5&();[%1#2 £ I; ]\'("im%?’ ?% 19]:WBI écBFaFom‘?y&en is 0.03
to 0.075 L/ nilijwtisnutid. V\m»iﬁeeetxmltyermﬂreatﬂrcﬁv frdtd - e abyec488641 on is not
critical, it is preferably in the range of from60C to 120C, nore
preferably, Xgte 115 1 tq nl thefmiryton, ardr thek, oéntbegani ¢ sol vent
inert to theyyIRAGilARN SBYGdE HSa. 0o 0f 06415 Cr ALAERE [ S 15 preferably an
al i phatic ether conpound aV| ng a nol ecul e contairning one to several ether

bonds. - B8ch orgéﬂh'icle siey eremgpeatune af doi thegapovat reac8ohoid7@6ti n
et r ahydr of UEA LIy 1% BLEe B briBoHAS otederRotsernanse the
aromati ¢ hydnmoy cn,omwmqméféﬁﬁﬁﬂﬁd fitdi F& POoPy @G0 de and nol ecul ar
oxygen in the pr%%Fmﬂz(geéé¥ion further, an organic solvent inert

to the reaction may be used. The organic solvent is

15 preferably an aliphatic ether compound having a molecule
containing one to several ether bonds. Such organic
solvents having a boiling point of 30 to 170°C in
particular are prefefred. As a solvent, particularly
preferred is tetrahydrofuran, methyl-t-butyl ether or

20 1,2-dimethoxyethane.

The aromatic hydroxy compound is reacted with carbon
monoxide and molecular oxygen in the presence of the
above catalyst, to produce an aromatic carbonate, and -
the thus-obtained reaction mixture solution (A'}'

25 containing, as main components, the aromatic carbonate
and aromatic hydroxy compound is introduced to a proper
crystallizer. The concentration of the aromatic
carbonate in the obtained reaction mixture solution (A")
is 5 to 95 % by weight, preferably 7 fo 70 % by weight.

30 The crystallizer for use in the present invention
includes a stirrer crystallizer described in JP-A-10-
45680 and a bundled-tube crystallizer described in JP-A-
10-59904, although the crystallizef shall not be limited

thereto.



above catal yst, to produce an aromatic carbonate, and the thus-obtained
reaction mxture solution (A') 25 containing, as main conpodenbsr,2004e
aromatic carbonate -and aronatic hydroxy conpound is introduced to a proper
crystallizer. The concentration of the aggrrat i c carbonate in the obtained
reaction m xture solution (A') is 5to % by weight, preferably 7 to 70
% by weight. 30fkh f | S I gn i ncl udes
a stirrer crystalli g:eﬂré'r escr%dbté??‘{l&gt&-%log %@ gﬁgnggg it.)l gﬂéd ube '
crystal li zer s¢dsdriilidy ipackheter 1‘.@ 5890%e alahtgwgif tthentrys atd i Z@ro shal I
not be limt AR ELY Cct ob 2004, I n resent nventlon

sol vent (B) %%V|ﬁgﬁh sol ﬁ&qlﬁ%? %ﬂnﬂ%ﬁtﬁfe ?ﬂf?ﬁéo?aﬁﬁe oPPERdReEd 0 to
10.0 is addeg the hvoweaGidart vt Wikl SlItdtomatid eREBHASHDY ot hgeabove
reaction, _and the aromatic carbonate in the 5 reaction m xture sol ution
(A) is sl eCEPEELPTMEEITe Sl WP ddbvbriel seleativelm of a solid. In

il s oner at i BReclGalANAY arld'¢dARLIAN 11 XIHE CeaBhUbECR o(fih affer the

addi ti on of soOl vent | s cool roma tenpera ufe® 1énge- of
from8.0 to ztnd:s b@emaﬂi:mnabldﬁsiiﬁ:attﬂ.%ﬁﬁ;hé areateipermixtartNsbhatiange of
from 30 ‘to-i% refe ny 30 to O C. By cooling with the solution
t enper at ur e et iR oF difte ($Rlvefdeq(B Y ¥8neoPBpd the

crystallizat lf%mota Et%pe&ratimfé QL ARONARyd SofT PP efle 28044 Bl gh-purity
15 aromati c carbonate can be obtai ned. The solvent (B) to be added to the

react i onthi xPErEeradilit i66n LA iG thee %d:rmﬂwatﬁeral tratlye desngebed
Sheeny soncstha, Sg26E] 20, Ao oI R AUy GUAR e
carbonat e t hahehsslptdonpiteaipedattir® and also with the activity of )
the added solvent (B), the crystallization of the
aromatic éarbonate is promoted, and a high-purity
15 aromatic carbonate can be obtained. '
The solvent (B) to.be added to the reaction mixture
~ solution (A’') is the same as the already described
solvent, and it is preferably added in such an amount
ratio that the already described equations (III} and
20 (IV) are satisfied.
The aromatic carbonate that has precipitated as a
crystal can be separated by centrifugal separation or
.filtering. The solution remaining after the separation
‘ contains the c¢atalyst, and the catalyst can be recovered
25 by removing the solvent. For removing the solvent,
diétillation-is carried out under moderate conditions,
which is desirable in that the decrease of the catalyst
activ;ty is prevented. The recovered catalyst is
recycled to the reactor and used for the synthesis of an
30 aromatic carbonate.
In carrying out the method of isolating and
recovering the aromatic carbonate f£rom the above
reaction mixture solution (A') in the form of a solid by

crystallization, the present inventors has continued to



crystal can be separated by centrifugal separation or filtering. The
solution remai ning after the-separation contains the catal @stoperatid4t he
catal yst can be recovered 25 by renoving the solvent. For renoving the
solvent, distillation-is carried out unggr noderate conditions, whichis
desirable in that the decrease of the catalyst activity is prevent ed. The

recovered camakpststiuvdiese@st efl dornde 6§3§f9écﬁf]9e_\:?efleﬂl ih §¥Q§:hes' S
of an 30 aromatic carbonate. In carrying out the hod o |so atl ng and

recovering t REN&A3REG dncdhwoaactiomnirtubeveclvbieni 6’ i xtThe sol ution
(A) inthe E% fAled P%"B)gj:e% &y é@'%ﬂéaﬁg atl heﬁ&ﬁseng‘? ggfegtors has

continued to obe udi €s Etively
renovi ng wat laydroamzadnedtmm Jime:aﬂﬁ&s‘s | e njri(émeoﬁotmél &Pométlec The
presence of wat use t he gnrrat i c carbonate to be hydrolyzed, and it

causes the yFPaf °BP%Fh8 ¥ CFHohht 2 abieR nkel #5CEegaEarnzation to
decrease andalebseaeeese%hteh%d&%yt ytﬁéﬁfh EPT1d QEEFL£8Se. FlgI& . when

attenpts are nmade to renove water fromthe rEAcT on mxture 50 u’tlon by
t he operati owhen a&tigmpdissierl atadcm to aretnimrerBWat@adfrm ctilus efle 88t 1L 6R

catal yst, an 1 esul t; cat al ct [ v I S decreased The
present i nveﬂ%‘%?’g‘a" a\g/(ca’ﬁ'f1 &% (? %rf’&’% cE’he n‘&‘mﬂd GFSBbbdFheR ng
wat er under Aegheirnall abkan iy cdlsshidl thd Q?&Eélgf'sifn X ea 0 ution.is
r emar kahl effect ive for renoving water contained in the reaction 15

nmi xt ur e 1ol UFEBRLEA Fhepcebndvisd @ tive by e@rﬂewmﬁon there is
accor di ngly prOVTHEdp?:eEEhtI‘:OE[ fv%{?thr%d‘H%{wfég ta:ila?% &aé bﬂ;aé nahi ch
ure so bi

corrprl Ses evapor ati ng wat er reaction m x | on %bt ai ned
by t he abovem@bhedaofi ewrepourdemdgea.tatens ulrade o medxyt fimiﬂamgusmndy
flashing a reaction mixture solution.is remarkably
effective for removing water contained in the reaction
15 mixture solution (A').

According to the present invention, there is
accordingly provided a method for producing én aromatic
carbonate, which comprises evaporating water in the
reaction mixture solution (A') obtained by the above

20 reaction, under heat insulation by flashing said .
solution, to obtain a solutiomn (A"), and isclating and
recovering an aromatic carbonate f£rom the solution (A").

The above reaction mixture:solution (A’') immediately

after the reaction generally has a temperature of from

25 60 to 120°C, preferably from 80 to 120°C, and the
reaction mixture solution {A‘) under such a high
temperature is flashed to evaporate water under heat
insulation, whereby water is mainly removed. The
reaction mixture solution (A') is supplied to a

30 container for evaporation under heat insulation, and
flashed. The temperature and pressure conditions of the
above container are set so that water is mainly
evaporated from the reaction mixture solution (A’) under

heat insulation. Specifically, the temperature inside



solution, to obtain a solution (A"), and isolating and recovering an
aromatic carbonate fromthe solution (A"). The above reactq @cobend@0ire
solution (A") imediately after the reaction generally has a tenperature
of from 25 60 to 120C, preferably from %% to 120C, and the reaction

m xture solution (A" ) under such a high "Uenperature is flashed to

evapor at e wat Wsapat id rtg.g PR, 5 bﬁ( er i s_nai I renoved.
TheIo reacti or?eHﬁ xt urealsol'utliéon ( fl)ig lsupp ‘lge I\t(\%&aggo%égrﬁlt QI ¥i8r for
evapor ati on dC haatefiaralla iforgm ahdto féershed ThEhtasgmeratik e and

ndi_tions, of e abave container are set_so that water is mainly

Evapor ated 1 PR du iRy PTG JTTRTEIPLR § - LlleR ORehOVRRsul al | on.
Speci fical | ypaita 3 | P im Qoo 04¢ hg tapner is -
roper 1y Ln e Tane o om0 o o e s Trom B P8%:8R e
pressure ¥s OpldpdBa, Iofs ey aegessartlr apquirdd vea gogb%baeelylt _

ticul arl r ' g . of, .from0.005 to..5 0. a, IS
ﬁg[ hggessa?/#&% E’%qavi@rt)eéé '?: 85%;%%%;? :]lny tz}een%?/%c%?lérm%%ﬁ?ﬁ? nﬁﬂwﬁl‘?ﬁe
reaction mx(arg gl etviapopratAon mndmpaal | DiswiWel oM akol NSRhAbiQN. For
exanple, even if water in _an anount of. 10 % by weight or Iess,
preferably 5%%By Weigherodn &3 Attt &f e £ aieight 10r whess. t hat has

been-cont ai ngetelrd b y' 826! N E g Sr SAL HUdd dn rf‘g@i 83ntlnt Q‘Sfout

solution, there is no“special difficulty i'n operations becarri (
later. ¥y readerngbadt basf beent lnondsoved dactilon madtien smixtase (A ) by

evapor ation -heat .i,nsul ati.on, .th 15 sol.ution (A') containing
subgt anti al I.éaggrt%/g’geﬁ(% o6t ar gd.lnl'ﬁ:&_ea&ﬂs}é’?()q%t ié}'f‘fe%%"}s cHtains the
aromati c caspepdbe @G tGOMGENSpetaRIoRE Bol BedTa¥riaifhitater,

referably 7 to 70 % by weight, nore preferably 10 to 50 % by weight,
\R/ni ch is desirabP¥ FEFOVARY ¥abear from the above reaction mixture

solution (A") by evaporation under heat insulation, the
15 solhtion'(A") containing substantially no Watér is
obtained. The above solution (A”) contains the aromatic
carbonate having a concentration of 5 to 95 % by weight,
preferably 7 to 70 % by weight, more preferably 10 to
50 % by weight, which is desirable for the recovery to
20 be described later. '
For isolating and reco#ering the aromatic carbonate
from the above solution (A7), éccording to the present
- invention already explained, the solvent (B) having a
solubility parameter §; in the range of from 7.0 to 10.0
25 is added to the solution (A") to selectively precipitate
the aromatic carbonate in the solution (A”), and then
the aromatic carbonate can be separated and recovered.
Further, the solvent (B) having a solubility
parameter §; in the range of from 7.0 to 10.0 is added to
30 the above solution (A") to selectively precipitate the
aromatic carbonate in the solution {(A"), and then the
aromatic carbonate is separated and recovered. On the
other hand, a solution (C) that remains and contains the

catalyst can be recycled to -a reaction.



20 be described |l ater. For isolating and recovering the aromatic carbonate
fromthe above solution (A"), according to the present i nvectbbar20ahready
expl ai ned, the solvent (B)-having a solubility paraneter SS in the range
of from7.0 to 10.0 25 is added to the s%éution (A") to selectively
precipitate the aromatic carbonate in t solution (A"), and then the
aromati c carbongte - .Lec r.ed. urt.her, t sol vent
(B) having a sol%&i%y%%?%ﬁ%%ﬁééeggléﬁeggﬁgg o&*f?l?%tnjici.%a%ﬁoﬁﬂjtﬁ'i s
added to 30 Gelsdrabdwe ddleutscdut(iSn (A" sedfcér vehy pd@Ltpohabe the
aromatic carbg}g&te ig, the-solution (A"), and then the aromatic carbonate

i s separ at ed SR IR F GPY é HERReTRLERE (iR ohi¢ GYaragt ©Ffemai ns
and Cont ai ns fidym sPAHR Yk CapheEd el di- G0 ' £8CLH0E, €00f2t ober 2004 21
In the above precipitation of the aromatic carbonate, deSirably, the

sol uti on A" rexpeaatine daditheoragfge ef Ty ed@ €0 By305C coprefiefabiya

tenperature | he, I ange,, rom80.to 4Q referably fro 0 to 40C, to
a 5 tenperat dg'fnfé}"l ‘r?i'ot %é’g?)a%e é?’ FP8%1§§ P’&%-}]S%ae pgrog'f“é'l%e?& JarfG)r om 30 to OC
By cooling witiehpeia te@lctand aiAo wiltthRtatad€i ey absorne tdagbg activity

of the added solvent (B), the crystallization of the aromatic carbonate is
pronot ed, an&°3VEREhdBIpuiibey cavstallcizafiamrobrithe aeepakiobt ai ned. The

sol vent (B) arBenatded o R 'Utérﬁ]ya( gi;i%g_e%é]is_npé%%#agonﬁti e al ready

described solvent, and It 1s prefera an anount ratio that
the al reb@ly c¢esbonbée egmabeomdtiEined.and (1V) are satisfied. 15 The

aromati c carbona t hat, _ha ci,pitate S crystal_ can be separated by
centrifugal sepa& |'5ﬁ&3ten§:f Rﬁaﬁer '°n3’.e ?g}éfes%&ﬂ i Ot revrhioR Bt grlﬁ he
separation ¢nat ghne bke thal Airsha@rdddiarad adyBesen g recovered

preferably added in such an amount ratio that the

already described equations (III} and (IV) are satisfied.

15 The aromatic carbonate that has precipitated as a
cfystal can be separated by centrifugal separation or
filtering. The solution remaining after the separation
contains the catalyst, and the catalyst can be recovered
by removing the sclvent. For removing the solvent,

20 distillation is carried out under moderate conditions,
which is desirable in that the decrease of the catalyst
activity is prevented. The recovered catalyst is
recycled to the reactor and used for the synthesis of an
aromatic carbonate.

25
Examples

The present inyention will be explained with
reference to Examples hereinafter, while the present
invention shall not be limited thereto.

3¢ Example 1

A cylindrical vertical glass container (empty volume
50.0 cc) was used as a crystallizer, and the container

had no stirrer. Into the container were introduced 10.0

g of a DPC powder (8gac = 10.25) and 10.0 g (8. = 9.73)



by renoving the solvent. For renoving the solvent, 20 distillation is
carried out under noderate conditions, which is desirabl & @¢obéra200the
decrease of the catalyst activity is prevented. The recovered catalyst is
recycled to the reactor and used for the _synthesis of an aromatic
carbonat-e. 25 Exanples The present inverﬁs%yon will be explained with

reference to aa{rgé rej er, | | e | nvention shall not
be limted thAeEBr(et .ﬁ%bgﬁxgérgﬁé£l A'\P cyl ﬁt ref']cca?q{%%ﬁp%%a‘fasgl%“grsleﬁ%ﬁga?‘ﬂer
(enpty vol umean 5810 wafh wasd Usedtad apctyssal bi cer toamditheneent ai ner had
no stirrer. Into the container_were introduced 1-0.0 g of a DPC powder (

bdac = 10. 25PHPLED: OFRe (Teanltant 739lytien had a0BRCo9ongenirakdes|

powder. Then,og hep ORI R RS TUHERIS &t dilhi i ndy hegt gdoEp to -
50.0C, to malc% t hese 1§1|50vvcle£r’s. The resultantlﬁlﬁi%ﬁ%d@'a %@‘ §%k

concent r abi ortetofalspisobyrawi (bt = Unddr, stedrndinng pedndist - @) Gag of 5
t et rahydr of ur = 7..91, neltin Lnt: -109 was dded to_t he above
sol ution, an aqq?‘(éésto? GrorfRIVe h%g}‘r‘gﬁoﬂ/asa@&a%ﬁl F?l'c‘,ﬁb?’édo rEif‘F’45. 0C to
20.0C. In thinelitass Qteaiding t6olbe sbenessquati 88 £4149¢.Ssir fnid.

and the above equation (1V) was satisfied. Upon 10 conpl eti on of
crystal | i zat iofe a arserdlngnto athesaboee eguatipnhfEBEN, fdam andoRllet in

the lower pord fn i ﬁg@@e cg%#g%;,(f\@g ‘iglg gégﬂg%?&/g? rat ed t hrough

a nenbrane filter. e crys talned had a wel 0 g. DPC
cont ai neli0i n adwplaiitomesf ceypsbhlWbsatitonuant ctpsta®l yndeserasnadeby gas

chromat ography,_and gs. .a result, the optaiped crystal had a DPC
concentr at i or‘%r(ﬁ void-hieavg, 6@?’5%’[’9 THELT R Y ot OFPE BRETEAR 8for e

the container, and the crystal was separated through a
ﬁembrane filter. The crystal obfained had a weight of
7.70 g. DPC containéd in fhe obtained crystal was

15 quantitatively determined by gas.chromatography, and as
a result, the obtained crystal had a DPC concentration
of 98.3 3% by weight. The recovery of DPC ﬁas therefore
75.7 % by weight.
Example 2

20 A:cylindrical vertical glass container (empty volume
50.0 cc) was used as a crystallizer like Example 1, and
the container had an anchor agitator. Into the container
were introduced 10.0 g of a DPC powder (8. = 10.25) and
10.0 g (dan = 9.73) of a phenol powder. Then, the

25 container was immersed in an oil bath and heated up to
'50.0°C, to melt these powders. The resultant solution
had a DPC concentration of 50 % by weight. Under
standing conditions, 4.00-g of acetone (& = 7.59,
melting point: -94.7°C) was added to the solution, and

30 while the solution of the melt was stirred at 10 rpm,
the solution was gradually cooled from 45.0°C to 20.0°C.
In this case, according to the above equation (III), dsan
= 9.12, and the above equation (IV) was satisfied. Upon

completion of crystallizatioh, a crystal and a residue



75.7 % by weight. Exanple 2 20 A cylindrical vertical glass container
(enpty volunme 50.0 cc) was used as a crystallizer |ike EXdAgbeer2004nd t he
cont ai ner had an anchor agitator. Into the container were introduced 10.0
g of a DPC powder (bdac = 10.25) and 10,9 g (San = 9.73) of a phenol
powder. Then, the 25 container was imrersed in an oil bath and heated up to

50. 0C, to nMeklerlchefanARUAR ol St 1N ti S Onl | Qe A0b 2 PRE of

concentration of 50 % by weight. Under standing conditions, 4.00-g of
acet one (bs *he Sontaggean.ngnsbitite cryBtaAC)wamssephicated thmeowgh udi on, and

30 while the tian Qaf .t he t was stirr at 10.rpm_ the.soluytion was
gradual |y cog'%g%&farngm A E g]i'b&. GE.YS%FR‘ Pﬁ’%@%"& e,hag‘c@of"’(ﬂlr?& &%t he above
equation (I11l).11bean DECIcdRtannddt ha ahevebrauakiorris¥hivamssatisfied. -

Upon conpletion of crystallization, a crystal and a residue 7 Cctober 2004
23 were i t YRR tetdvicdy Seteamined Ry Bk rciyomatoiehy heardmai ner

and the crystah.ow tﬁe(F}?{ea%%%ftig{eWtéFﬁpé&%e ﬂﬂé}é@%xﬁé@@r&ﬂféﬁ al

obt ai ned had a wei ght contained 1n't al nedcrystal was
5 quantitati ol P6dét &r miynecilghtgas Ther eeabogrgphy, DECdwas therefdrde t he

obt ai ned cryﬁéal' %ag) a DPC concentration of 96.5 % by weight. The recovery
of DPC was t R&réf &r &Y ¥&igbdi-hy wei ght. Exanple 3 10 A cylindrical vertical

gl ass contai rebmpae Bg an  enpty volune of 50.0 nL was used as a
crystallizer like Exanple 1, and the container had an anchor agitator.
I nto thel®ont ai né&r cddadricedd yead-isad glstss MRt gowderhayimanr 10. 25)

oertes 0o Saosd, hofle, BP0 E, w1

Example 1, and the container had an anchor agitator.
Into the container were introduced 6.0 g of a DPC powder
(8qac = 10.25) and 14.0 g (8.n = 9.73) of a phenol powder.

15 Then; the container was immersed in an oil bath and

| heated up to 50.0°C, td melt these powders. The

resultant solution had a DPC concentration of 30 % by
weight. While the solution was stirred at 10 rpm,
acetone (8; = 7.59, melting point: -94.7°C) was added to

20 the solution, and the solution was gradually coecled from
45.0°C to 20.0°C. The amount of tetrahydrofuran added
was 4.00 g (According toe the above equation (III), .., =
9.26, and the range defined by the above equation {IV)
was satisfied.) Upon completion of crystallization, a

25 CIystal and a residue were withdrawn from an outlet in
the lower portion of the container, and the crystal was
separated through a membrane filter. The crystal
obtained héd a weight of 4.20 g. DPC contained in the
obtained crystal was quantitatively determined by gas

30 chromatography, and as a result, the obtained crystal
had a DPC concentration of 96.1 % by weight. The
recovery of DPC was therefore 67.3 % by weight.
Example 4 | _ '

An autoclave made of stainless steel having an empty



resul tant sol ution had a DPC concentration of 30 % by weight. Wile the
solution was stirred at 10 rpm acetone (SS = 7.59, nel tifgctpbemit004-94. 70
was added to 20 the solution, and the solution was. gradually cool ed from
45.0C to 20.0C. The anmount of tetrahydr ofgglr an added was 4.00 g (According
to the above equation (I11), SSA " = 9.26, and the range defined by the

above equati afo{dnd Qwoé%is&agdcﬂayg@§ &2en! 8L k9B gf o' %%Ea' ldiz@f 1 on. a
25 crystal and a residue were withdrawn froman outlet in ~t e I oner
portion of tHHcetntacetenabad 25he grgftphenad, Sep@Papgedft Aeadylr:cdeenbr ane

filter. The cty. | obtained had a weight of 4. 20 _q. contained in the
obt ai ned crys a:?%@\l/a% IR TVRI §C%§¥g?ﬁ?ﬁ8835§‘ag§ gggghgo ogr aphy,
and as a resudtrdtetphimhsetut’ ysbatde hadrive DR msOrseRt 6 aihopael tRE. 1 % by

wei ght. The recovery of DPC was therefore 67.3 % by weight. Exanple 4 An
aut ocl avednad®@BfakRey nresmaiverinedi Ay 80 - ChHr yardoepopémospberzd invol ume

Chenor. 6. LooHEE A IALD, 10200005 PLeaRLL HblilbaaRELL I 3OGhERY © 290 O of

phenol , 0.500 oXi manganese acet yldcet onat e- and
5.00 g of t atitabedesn camdncambdn anonlexidae tRuphieit Urehe nordeshhe 5
cont ai ner was, maj ptaj.ned at 80.0C, and, an atnosphere in _the container was

substituted cOHEEQITRRISPRFR R ‘t’?’égm‘a’ﬁcﬁﬁﬂs‘éQPBBntﬁnHoﬂ’&empuF"tiﬁé‘r , the

pressure i nsdglehdanERek AAHET M | EdrARE tdtiot a0 139 OR ﬁ%téfa r&arbon
nonoxi de. Then, carbon nmonoxi de and oxygen were 10 concurrently ?ovved at a

car bon mbRoxigndumrentle Hiowed5at LAntavbenandnexids lpgermateowtr ate of
Oolzs L S e S8 G0 pleh SPSbl BalBaeCRTA RIS (07 3
G ans (DPC 1% ceniweind, o 9Ftantof itdecthon: obtled neshdensi ivads m xt ur e
continued for 3 hours, and as a result, DPC was
generated at 17.9 % based on phenol. 20.0 Grams (DPC
15 content: 3.97 g) of the thus-obtained reaction mixture
was collected, and introduced into a cylindrical
vertical glass container (émpty volume 50.0 cc) having
no stirrer. Further, 10.0 g of %etrahydrofuran (05 =
7.91, melting point: -109°C) was added, and the mixture
20 was gradually cooled from 45.0°C to 20.0°C. In this case,
8aac = Osan = 1.22. Upon completion of crystallization, a
crystal and a residue were withdrawn from an outlet in
the lower portion of the container, and the crystal was
separated through a membrane filter. The crystal
25 ~'obtained had a weight of 3.22 g. DPC contained in the
obtained crystal was quantitatively determined by gas
chromatography, and as a result, the obtained crystal
had a DPC concentration of 98.0 % by weight. The
recovery of DPC was therefore 79.4 % by weight. Further,
30 concerning the amount of tetrabutylammonium bromide
contained in the reéidue, silver nitrate was added tor
precipitate silver bromide, and the precipitate was
weighed to determine the amount thereof. The recovery

thereof was calculated. As a result, the recovery of the



was col |l ected,- and introduced into a cylindrical vertical glass container
(enmpty volune 50.0 cc) having- no stirrer. Further, 10.0 ¢ ©ftober 2004
tetrahydrofuran (S$ _ 7.91, nelting point: -109C) was added, and the
m xture 20 was gradual ly cool ed from 45. to 20.0C. In this case, Sdac -
Ssa, = 1.22. Upon conpletion of crystalliZation, a crystal and a residue

were w thdra I ' - poLt i O f Lhe nt aj ner, - and
the crystal %sggﬁgﬂiﬁfﬁ%%%%%ﬁﬁé%n%ﬁl e%.r “fﬁ%gfé}qys%l 25
' obt ai ned  haddAu=Eightcaft Ay . tHPG ol ws nedobbaihed apbai ned cryst al

was quantitatively- determined by gas _ chronatography, and as a result, the
obt ai ned cry&EPIaP™ dpchs Eatttrat brrbions. W29, B§cHelgfe . tPhebpEcovery

of DPC was t helAf e G L0408 9l HHucddr ther, 30 concerning the anount -
of tetrabutyl amoni um brom de “contained in the residue, silver nitrate was

added to Sprédcigrpla & silver bronmide, and the precipitate was weighed to
determ ne the a nt thereof. The recoyer .1 hereof was cal cul ated. _As a
result, the recg&gﬁ’?‘p&e thdaf &%%%Fe%ﬁgc%{tﬁ-?gbﬁ?ﬁl ARMBRE n?ﬁﬁ&ﬁ‘i de
was 98.8 % byaeidpiacka SRl 110 ¢ YL hdeh D£8R YSEs, Wiaized upon
conpl etion of the crystallization, was recycled, to show that DPC was
stably produdedting pedmiize ~%Y Bl e FALihe .o fentde readienn ikt tuhe

sol vent adde q@:? epl i A _al (SS, = 4,
mel ting poi n%:Ol-Q .d:onC) ﬁlcfgfrjt eoiif] %%@%&?Jg%%ﬂ;%é’%% %‘?ggkééﬁupﬁ%%,iggo. 09
of a reati om MEQ wontesitutaforn (47awg rpd Hawi PG coPC eprdty 3087 g and

navt 09 3 PRI U o i D b detp otk SeecLram she eaction
wei ght "of 2. 83 x@urn& e il obtHHKEMA akBp e 9% Ra %ibyaveight. The
recovery of DPC '
crystal obtained had a welight of 2.89 g, and DPC had a
concentration of 99.0 % by weight. The recoverf of DPC
15 was therefore 72.0 % by weight. Further, the recovery of
- tetrabutylammonium bromide was 99.5 % by Wéight.
Moreover, a solution containing the catalyst, obtained
upon completion of the crystallization, was recycled, to
show that DPC was stably produced. .
20 Example 6
An‘autoclave made of stainless steel having an empty
volume of 100 mL was charged with 20.0 g of phenol, 30.0
g of 1,2-dimethoxyethane (8; = 7.48, melting point: -
58.0°C), 0.0200 g of palladium acetylacetonate, 0.0350 g
25 of manganese acetylacetonate, 0.0540 g of a '
heteropolyacid (tetra-n-butyl siiitungsto-ll-molybdate
ammonium salt) and 0.400 g of tetrabutylammonium bromide.
The temperature inside the container was maintained at
§0.0°C, and an atmosphere in the autoclave was
30 subétituted consecutively with nitrogen and carbon
monoxide. Further, the pressure inside the container was
increased up to 0.780 MPa with carbon monoxide. Then,
carbon monoxide and oxygeﬁ were concurrently’ fiowed at a

carbon monoxide flow rate of 1.00 L/minute and at an



15 was therefore 72..0 % by weight. Further, the recovery of

t et rabut yl ammoni um bromi de was 99.5 It by weight. MbreovérQctabes@004i on
contai ning the catal yst, obtained wupon conpletion of the crystallization,
was recycled, to show that DPC was stabﬁg produced. 20 Exanple 6 An

aut ocl ave made of stainless steel having®an enpty volune of 100 nL was

charged with 0£9f._phenal , - di mef hoxyet hane ($s = 7. 48,
mel ti ng poi nt: Qggg E%O,Wp&a Z @f;’o%&%g‘? Ffé{f?%%lg%ét§ ag)eéfa'gﬁatae,r(‘ﬁtfﬂ?ﬁ"g 25
of manganeseWhigéeyktheeparnatial Preséhrgsofofa caidicer apalosida d@t r a- n- but yl
silitungsto-11-nol ibdat e amonium salt) .and 0.400 g of tetrabutyl ammoni um

brom de. ThBOLEHRPERE BFEILRs WEES G inefe s GrlISHBtheR R . Hreoc,

and an atmosphgeeibA HHE BBheghava Wt I0nIwRst %&%&%3&%{%&/6%&“ th

ni trogen and carbon nonoxi de. Further, the pressure inside the container
was i ncreas¥d@sugereratzd0anPalwidt B ddr186n gdowasede onliprenolcar Man nonoxi de

and oxygen concurrently fl.o at carbo oxi.de flow rate of 1.00
L/ m nute an\(lj\@iél S ah® e@?§88¥e§&53 g %gﬁ%%%tw@ttﬁr ¢ L/ i nut e,
to start a reaghé@nwas\Vbiheat e pahéi ehuprepsdifisaotefathion MRRYWEe and

mol ecul ar oxygen were maintained at. a constant rate, the reaction was
conti nued f ofFoduhRdERsVagndnhFoducedyintoppCcisafds tgaemadad aff 21.5 % (4. 89
g) based on phgngk . cLn 'S e ' |y Yo el of ter to be
formed was 0.412 g?s#hgt%ﬁgs?%g’tigﬁne %élg)tg?ic?r?l%mft tr}%ealr@uo% i on%\i/as

I ntroduddéd i operatibashenpekatade ahd praissuess durdelg e ng an enpty

vol ume of 100 . .The. 10 operation. t erature and pressure_during the

i nt roduct i on™ Eog‘é?g%l?f‘SU. ﬁc,sﬁﬁdaﬁ. %gg OvBa ang, O-Ho0 Mpa. Hardheroma
bottom of theigapl vesmi At bedeemdoENtle HAR whisaSh thd/dadBOe i, St ai nl ess

steel having an
other flash tank made of stainless steel having an

internal volume of 100 mL. The operation temperature and
15 pressure duriang the introduétion was set at 80.0°C and
0.00980 MPa. As a result of the above operation, the
content of formed water in the obtained bottom liguid
came to be 0.0141 g, which was 3.42 % by weight based on
the amount of water that was to be theoretically formed.
20 Further, the bottom liquid had a DPC concentration of
_23.7 % by weight. To the above bottom liquid was added
15.0 g of 1,2-dimethoxyethane (8. = 7.48, melting point:
-58.0°C), the mixture was introduced into a cylindrical
vertical glass coatainer (empty volume 100 mL), and the
25 operation of crystallization thereof was carried out.
While the bottom liquid before addition of the solvent
had a temperature of 70.0°C, it was cooled to 25.0°C at
the time of introduced into the crystallizer due to
addition of the solvent and standing thereof at room
30 temperature. The bottom liquid in the crystallizer was
further cooled to 1.00°C. Upon completion of
crystallization, a crystal and a residue were withdrawn
from an outlet in the lower portion of the cdntainer,

and the crystal was separated through a membrane filter.



I nternal volume of 100 M.. The operation tenperature and 15 pressure during
the introduction was set at 80.0C and 0.00980 MPa. As a r’d3efpberdd00¢he
above operation, the content of forned water in the obtained bottomliquid
canme to be 0.0141 g, which was 3.42 % by 39ei ght based on the anount of
water that was to be theoretically formed’ 20 Further, "the bottom i quid

had a DPC coggen ' A | To-t bove tomliquid
was added 15. % g%%t%{iZ%g)ltﬁaéﬁ?gxye é—:l\rll\g} nt C%E 4%’,610%13?0’[ [ rlljlg}(%)oi nt;
-58.00), theconthinedvds ithier abuedthaddtorystal ivel i@antivestiealygl ass

container (e y valu 100 nmL), and the 25 operation of crystallization
t her eof was g%ﬁ:pfrgl&n&gpy RS ENORARGTARIY AR ¥ ¢ i Ei oFh®f t he

sol vent  had obthamRel Jiryist 201 nis ACoid MRTOPAANSD 6 N Aty gpe time of
i ntroduced Into the crystallizer due to addition of the solvent and

st andi ng ¥ hemedghit. r Bbhen re0ovenpepfit DPE. wilse theredorel J@i.d i%n byhe
crystallizer furth cooled to 00C. .U conpl etion of_, ]
crystallizat F\éﬁ%héc ‘créllg?{é?ra% d °Fe8¥1’58’e~“&8r f%%\%efhgﬁg\/ﬁlboﬁreorﬁ%eﬁ}ﬂget in

the | ower powhasoguehttiftatitielsy Malyzadl itherdf kaid wayps, SaRH aledgddrough
a nenbrane filter. 7 Cctober 2004 27 The crystal obtal ned had a wei ght of
4.05 g. DPC CBERMILQEFaPRYheisBtg fRrengkearanhs. qli6Rt i ead Jdey like.

determ ned by.0as t gra ; r opt ai ned crystal
%s08S rERLATA! Ggied %eggqﬁleoﬁsght_ indd'€ 5 P e

had a DPC concentrati on of e recover DPC was
t her ef orl0 79phe%oly ( recioyetry Mt 198r. 1 isqlyr welitghithdshssfd eon titee abovel

filtering was quantitatively analyz I n various ways, .such as gas

chr omat ogr apﬁ??g‘ﬁ%qﬁ#’%a&ﬁ‘ﬁ%o&ﬁgéﬁgﬁgcﬁn AP He ‘# @enal 5 regyl t, the
not her | i quotoagamaianad thed réaftibd FIOMOlar rAfMA Yo pithdl %ibYeei ght
based on the total anmount obtained by deducting an anount of phenol

consumed in FRACtAQE: Parturemseluddemdt. 32 Phehdf il 2-he
. @imethoxyethane, 0.0198 g of palladium acetylacetonate

15 (recovery of 98.9 % by weight based on the charged
amount), 0.0312 g of manganese acetylacetonate (recovery
of 89.1 % by weight based on the charged amount), 0.0457
g of heteropolyacid (tetra—n-butyl silitungsto-11-
molybdate ammonium salt) (recovery of 84.6 % by weight

20 Dbased on the charged amount), and 0.395 g of
tetrabutylammonium bromide (recovery of 98.8 % by weight
based on the charged amount).'Further, a solution
containing the catalyst, obtained upon completion of the
crystallization, was recycled, to show that DPC was

25 stably produced. |
Example 7 _

Example 6 was repeated except that the amount of
1,2-dimethoxyethane (d; = 7.48, melting point: -58.0°C)
to added after the operation of flash separation was

30 changed to 10.0 g. A crystal obtained had a weight of
4.24 g, and DPC had a concentration of 88.2 % by weighf.
The recovery of DPC was therefore 76.5 % by weight.
Further, a mother liquor contained 14.0 g of ‘phenol

(recovery of 89.2 % by weight based on the total amount



reaction mxture solution), 12.2 g of 1,2- dinethoxyethane, 0.0198 of

pal | adi um acet yl acet onate 15 (recovery of 98.9 % by wei ght” Beseer 2092t he
charged - anount), 0.0312 g of manganese acetyl acetonate (recovery of 89.1
% by wei ght based on the charged anount) n 0. 0457 " g of heteropol yacid
(tetra--n-butyl silitungsto-11 nol ybdate Zrmoni um sal t) (recovery of 84.6 a

by weight 2Q3as mm& .

tetrabutyl am(?r)oni u?r%tgir)orb% 3% E rec%géejry 0 9‘%.’%%?#%%%?85%%% Gh the

charged anouritie readtiem freolan iawurconfipheagl hin chial ysactobhai ned

has 25" ot abl JINBHT SR LA ¢ T Bt o 0 1S et eIt epd - OREE { he

amount of 1 g2of FRINGARIM e (i de torftBre NBEL &AL PPI 0 186 5§ HG)y t0 added
g

after the_ operation of flash separation was 30 changed to 10.0 g.” A crystal
obt ai ned hadvgighitghassid op Xhey charpaP@mritnt) cchcddi3 agioh of 88.2 % by

wei ght. The f efare. 76. 5 % by weight.. Further, a

not her 1| quop{a%%%%{%e%cf%ag }3%%&0&3 FEC eoréy) %(}(\?%8%12}?3%%?/1%1:9?]'[

based on thebasked cantie chaXyjedbamdafidd) 29 . ObiRidask e 8868156 1 Pac 8

amount of . pQ«_atnoI consuned in_ the reaction froman anmount of phenol in the
m Xt

reaction - G2 Rt siATamg e 1L L hiehdahe ameeriun. gayp) g of
pal | adi um acelloaral:ongiee #. o0 &y Widift babdy oh V@i&%&g@%&i‘ on the

charged amount), 0.0283 g of manganes€e acetyl acetonate very of 80.9 %
by wei ght0 bameyndn .t kadc9a3$ed g mdu et radatzadamnarfitiettereyiode/aci d

(tetra-n--butyl silitun - 11;,ml ybdat e .a ni.um sal.t (recovery of 75.7
% by wei ght g%&é’%‘"&ﬂ ﬁ%stcg%agaée%d D WSt ;IDTE‘D%’?%‘B’ Fhpraged

tetrabut yl anamoukm)hr oragiehet! ea0¥611tebn9808 ik nyeithl! Jagsagsan the

char ged - . . :
obtained upon completion of the crystallization, was

recycled, to show that DPC was stably produced.



anount). Further, a solution containing the catalyst, obtained upon
conpletion of the crystallization, was recycled, to show7t®eiobddRC0has
stably produced. 7 Cctober 2004 29 CLAIM5S 1. A nethod of precipitating and
recovering an aromatic carbonate froma solution (A), of an aromatic
carbonate of the follow ng fornmula (|)2,9 R OCOOR(l) wherein Ris an
aromati ¢ hydrocarbon group having 6 to 15 carbon atons, the aromatic

hydr ocarbon group having a substitu€h®I¥$ having no substituent, and an
aromati c hydroxy conpound of the following forrmula (11), ROH (I1)

wherein Ris as defined in the formula (1), which conprises adding a

sol vent (B) hadi Rgthcd gtiumrecipltpbimmmendr r¢eaveringt Ae azargéief from 7.0 to

10.0 to the sQuhbbARcd AroathesbiVeloh REGS! PE L 1209nk PE: AQBBhLEe £ATboNat e
in said solution (A), and then recovering the aromatic carbonate and

wherei n said séPfefhtli®jings faaeet? t10 .t he solution (A) in such an anount
ratio that the follzowiag-gquations (Illj)yand (1V) are satisfied, 5sah =
bsWs/ (Ws+Wah) + bahWah/ (Ws+Wah) 6dac 6sah Z 0.6 wherein synbols have the
fol | owi ng meani"R§Eei%at uis 13t §TPR? Erfe t¥ATBF2ERATY SFPUPBY2 A9l Pt P

paramet er of arc@FBbh CatBHl,0%YeCOARMUIIG hgew@élﬂﬂotnygﬁaﬁ@rﬁﬁ&gpg sol ution
(A) Solubility parapneter of aropmatic carbopate Ws: Anpunt (wei ght) of

sol vent (B) VAR"PARDEMPY W& §RVINDIArGRatT B $Rfdr 6R¢ ROrFIREiFn  sol ution
(A). 2. The nethadoy @hgRupikt ati e ad 16RCAY efdM@1an (arpmatic carbonate

as recited in clai le_,OHV\,her ein said sol u(tIiI?n (A

wherein R is as defined in the formwla (I), which
comprises adding a solvent (B) having a solubility
parameter (&;) in the range of from 7.0 to 10.0 to the
solution (A) selectively precipitating the aromatic
carbonate in said solution (&), and then recocvering the
aromatic carbonate and wherein said solvent (B) is added
to the solution (A) in such an amount ratic that the
following equations (III}) and (IV) are satisfied,

Bsah = OWs/ (WetWan) + OanWan/ (WetWap) (EI1)

Bgac = Osan = 0.6 _ (IV)
wherein symbols have the following meanings,
Byt Sclubility parameter of solvent (B)
Ban: Solubility parameter of aromatic hydroxy compound
Ogan: Solubility parameter of solution (A)
Odac: Solubility parameter of aromatic carbonate
Ws: Amount {weight) of solvent (B)
Wan: Amount (weight) of aromatic hydroxy compound in

solution (A}.

2. The method of precipitating and recovering an aromatic
carbonate as recited in claim 1, wherein said solution (A)
has an aromatic carbonate concentration in the range of

from 5 to 95 % by weight.



has an aromati-c carbonate concentration in the range of from5 to 95 % by
wei ght. 7 COctober 2004 30 3. The nethod of precipitating drfdctPe&I@P@di ng an
aromatic carbonate as recited in claim1l, wherein said solution (A) has
an aromati c carbonate concentration in the range of from7 to 70 % by

wei ght. 4. The nmethod of precipitating %hd recovering an aromatic
carbonate as recited in claim1, wherein said solvent (B) 1is at |east one
sel ected fromthe group consisting of ali phati c and alicyclic hydrocarbons

having 5 to 8 cal éhgﬁ r%%lgf“ﬁersl c hy E&g&ﬁe Mg haying 6. to 8 carbon

atons, all phat| c an avin Iearbon a
al i phatl c and atdxbpriaite fk@tltme§eﬂaw neLednt &, GWMdJ@nsatldnmlmdnamA)

al i phatl c al COH,QA %VEa@gme}t {0 c%rg%gp@ (,Q)&l%gﬁtﬁétloﬂ.lqnn?fl@g%ng& IDﬁ claimi

precipitating and recovering an aronatic carbonate as T eci
wherei n sai d sofsant’ £B)70i% bat weéakt- one sel ected fromthe group
consisting of cyclohexane, toluene, xylene, diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, nethyl-t-butyl ether, acetone,

met hyl et h{i keTllmé‘etﬁ@@hfg/f Hr%%gﬁ‘y*tlﬂgeta@ﬁeremwmgaﬁ%@mmatét?hyI al cohol

and isopropyl &l.qehgke §s H8 BBt DO 10fi PR echipl il Bg: ANt REQVREI N an
aromatic carbonate as recited in ciaim1,.wherein the aromatic hydr oxy

compound i s phehvlatadgasheons SRAEFESE ArtsBn abe grouyicpRengtingarBonat e. 7

Cct ober 2004 3la34p rétqet&@ Jl@l'ﬁ:y@iQQL&ﬂ}d}Qc@Bb&EQrfpatv'lﬁgcgrgprgatc%rggnt he
followi ng fornmul a (I), O COOR(l) wherein Ris an aromatic hydrocarbon

group havi ng 6 ¥Ts aBa’T“EfB‘??%FonK reFRFrberohariRg Hy dPoBafddirrgrdaPs havi ng a

aliphatic and alicyclic ethers having 3 to 6 carbon atoms,
aliphatic and alicyclic ketones having 3 to 6 carbon atoms

and an aliphatic alcohol having 1 to 4 carbon atoms.

5. The method of precipitating and recovering an aromatic
carbonate as recited in claim 1, wherein said solvent (B)
is at least one selected from the group consisting of
cyclohexane, toluene, xylene, diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, methyl-t-butyl
ether, acetone, methyl ethyl ketone, methyl isobutyl
ketone, methyl alcohol, ethyl alcohol and isopropyl

alcohol.

6. The method of precipitating and recovering an aromatic
carbonate as recited in claim 1, wherein the aromatic
hydroxy compound is phenol and the aromatic carbonate is

diphenyl carbonate.



substituent or having no substituent, by reacting an aromatic hydroxy
conpound of the following fornmula (11), R-OH (I1) whereid ®togersdd0def i ned
inthe formula (1), with carbon nonoxide and nol ecul ar oxygen in the
presence of a catalyst, the nethod further conprising adding a sol vent

(B) having a solubility parameter 6. irPthe range of from 7.0 to 10.0 to a
reaction mxture solution (A') obtained by said reaction, selectively
precipitating the aromatic carbonate in said reaction m xture solution

(A ) and then, ,LeGQuar k&g O;&J&%uaﬁgma Par%g.éi?i)@aé %ho%a?ghcg%r@{[eh()d for
produci ng an aromati Cc carbonate as’recited I'n ctarm 7, ereéin a solution
(O containi ng rldawahysformbrailAéd after the sel ective precipitation and
recovery of the aroymii®g_gagbonate in sgid reaction mxture solution (A")
is recycled to a reaction. 9. The nethod for producing an aromatic
carbonate as rediquedn Rpiglan mremapherisidyosaridor atrgupshaying écapal §st

system compri s¢fGo@he8nd] AHNUTLALOHP HIR-8La Alorf gRbab | MumQr gup  net al

compound, (b) a redox agent and (c) a quaternary ammoniumsalt or a
quat er nary phospHsHilGHERRIE PRYINThRO rdfséd t ROt pARyd i Al iEh a8 omat i ¢

carbonate as regid®dicl By@AyMcSmp¥hed & chBesd Alowdhadt ESHIIGH QuR) et al  or
the platinumgroup netal conpound is palladiumor a palladium conpound. 7

Cct ober 2004 32 11. BH& nethod for prldduci ng an aromatic carbonate as

recited in clajmeRinVRersids tReihby 1£do% agemiid 13t heastceBen sel ected
fromthe group consisting of manganese, cobalt, copper, cerium |ead and

. g

conpounds of tHEEWXifs angdnqhecHdar f FYI5PodbcFPR) BATS8PEFeRT @ carbonate as
recited in claidfdyseheted fnedtheqqeas eIy mpAPHURE8ShE d Solvent
tetraal kyl ammoni um hal ;i de. 13. The nethod for gr oduci ng an argnmatic
carbonate as regpt§@v1ng a solubility parameter o; in the range of from

7.0 to 10.0 to a reaction mixture solution (A'} obtained

by said reaction, selectively precipitating the arcmatic

carbonate in said reaction mixture scolution (A') and then,

recovering the aromatic carbonate.

8. The method for producing an aromatic carbonate as recited
in claim 7, wherein a solution (C) containing a catalyst
obtained after the selective precipitation and recovery of
the aromatic carbonate in said reaction mixture solution

(A') 1s recycled to a reaction.

9. The method for producing an aromatic carbonate as recited
in claim 7, wherein said catalyst is a catalyst system
comprising (a) a platinum group metal or a platinum group
metal compcound, (b) a redox agent and (c} a quaternary

ammonium salt or a guaternary phosphconium salt.

10. The method for producing an aromatic carbonate as recited
in claim 9, wherein the (a} platinum group metal or the
platinum group metal compound is palladium or a palladium

compound.



inclaim7, wherein the reaction is carried out under current of the
carbon nonoxi de and the nol ecul ar oxygen while partial prieQstabes206ft t hese
gases are nmmintained at constant rates. 14. The nethod for producing an
aromatic carbonate as recited in claim7, wherein said reaction m xture
solution (A") has an aromatic car bonat¥ concentration in the range of
from5 to 95 % by weight. 15. The nethod for producing an aromatic

car bonat e Jds r élfi¢t @g¢theod Thmiproduciierag arsasticaarbnhatdB)ad geatitédast one

sel ected 11 om the J6oHPo CORARLLNGNOT o) 1BRAL! Lo 1 st CXElJiC Ry dr ocar bons
having 5 to 8 carbon atons, an  aronatic hydrocarbon having to 8 carbon
at ons, al i phat i selasdedl feyelthe erbep scdimiishgnd ¢ rengarden aobait, al i phatic

and alicyclic Res having :Gierag Qn&agotﬁlg)gugggr@f acglgsgp al i phatic al cohol

having 1 to 4 carbon atons. '16. The neth produci ng an aronatic
carbonate as recited in claim7, wherein said solvent (B) is at |east one

sel ected fyom thg gLeHPa CANSIHILLNL: & £ ChBREXANSarpbRhHENS XKL BDE,
di ethyl ether, tetrahydrofuran, 1,2-"dinethoxyethane, mnethyl-t-butyl ether,

acetone, methylin &LRyR Ret'Bifeeinethy|aussenneyy *wosden sekthyls al cohol ,

ethyl al cohol and x89Ry Phordh&OR9t 14/, Oct ober 2004 33 17. The nethod for
produci ng an aronmatic carbonate as recited, in claim7, wherein the

aromati ¢ hydroxy conpound is phenol and the aromatic carbonate is di phenyl

carbonat e.1318. hdTRkbadd foir RIrodusi MY AN 26RERLd C4B6RPALE okctbeq
followi ng fornmul a %I), R OCOOR(l) wherein Ris an aronmatic hydrocarbon
group havi ng 6 % “1810cAr IBIFTEEBnEDe tHF@AiBRat§ CaFdrEc@M bod§toup having a
substituent or fiaveRd 89 SHEShLrbbENhond deCasd i ek aB1eak DAMidxGgBYdr oxy
conmpound of the f'(il | owi ng formul a él Ig , _ )

while partrTal pressures of these gases are maintained at

constant rates.

14. The method for producing an aromatic carbonate as recited
in claim 7, wherein said reaction mixture solution (A’)
has an aromatic carbonate concentration in the range of

from 5 to 95 % by weight.

15. The method for producing an aromatic carbonate as recited
in claim 7, wherein said solvent (B) is at least one
selected from the group consisting of aliphatic and
alicyclic hydrocarbons having 5 to 8 carbon atoms, an
aromatic hydrocarbon having 6 to 8 carbon atoms,aliphatic
and alicyclic ethers having 3 to 6 carbon atoms, aliphatic
and alicyclic ketones having 3 to 6 carbon atoms and an

aliphatic alcohol having 1 to 4 carbon atoms.

16. The method for producing an aromatic carbonate as recited
in claim 7, wherein said solvent (B) is at least one
selected from the group consisting of cyclohexane,
toluene, xylene, diethyl ether, tetrahydrofuran, 1,2-
dimethoxvethane, methyl-t-butyl ether, acetone, methyl
ethyl ketone, methyl isobutyl ketone, methyl alcohol,
ethyl alcohol and isopropyl alcohol. '



R-OH (Il) wherein Ris as defined in the formula (1), wth carbon

nmonoxi de and nol ecul ar oxygen in the presence of a cat al ys@¢tobére208dt hod
conprising evaporating water in a reaction mxture solution (A ) obtained
by said reaction, under heat insulation by flashing said solution, to
obtain a solution (A"), and isolating a#l recovering an aromatic carbonate
fromthe solution (A") and wherein a solvent (B) having a solubility
paranmeter bs in the range of from7.0 to 10.0 is added to said solution

(A"), and omat i arbonate in_said solution (A") is selectively
preci pi t at gg' aﬁfdh? ﬁnéerif'%é’épg?%tperd)dgﬁﬁn?eac%va rogla%l'ig‘?at'ﬁsféa%‘r%t%soorefc&egr oduci ng
an aromati c carbondtedmad, reniteda tha ataanit8hyahereicomposod ient (B) havi ng

a solubility p t bg in the,tange .of from7,0.to 10.0.is added to
said solution ( , a%rngr ghrr%ﬁ%mggrl ona beonlar%eséls ad?(%’le&?’l}o%ark(o&a)%ei‘s
selectively precipitated and then separated and recovered, and a sol ution

(© contaifdng a t .ai.n ﬁqﬁ e is.recycled to a
reaction. '@t%%ﬁ%goﬁngﬁooﬁ%ﬂg %gt 0 %%g% Jf)%%b(ﬁﬂ%itﬁgggnéhfronati C
carbonat e as ret¢tlewwingnfefmila 18) . wherein said reaction mxture solution
(A") is flashed undgrya.d gngerature congiftion of fromO to 100C. 21. The
nmet hod for producing an aronatic carbonate. as recited in claim18, wherein
sai d-reaction n¥b@uai@ Rolstdmmromaiicikydrogehben Wriaie hapiessurte ¢bndition

of 1 MPa or |owefrp22atdhs, @441%90&9{1@[1%#%&:9913&0 gqro;agaﬁé&irfga%bonate as

recited in claim18, wherein said catalyst is a catalyst system
conprising (a) @MtEtiugnm oF RYiRet AP Besdijrart ndiy geeapindréttal conpound,

(b) a redox agentoid ﬁ}dﬁom%ﬁge@ﬁa o AIRNEYM Sy 85 c@a AHALEH Nary
phosphonium salt. 23. The nmet’hod for producing an aromatic carbonate as
recited in claim18-®herein said solutibn (A') has an aromatic

wherein R is as defined in the formula (I), with carbon
monoxide and molecular oxygen in the presence of a
catalyst, the method comprising evaporating water in a
reaction mixture solution (A') obtained by said reaction,
under heat insulation by flashing said solution, to

cbtain a solution (A"}, and isolating and recovering an
aromatic carbonate from the solution (A") and wherein a
solvent (B) having a solubility parameter &; in the range
of from 7.0 to 10.0 is added to said solution (A"), and an
aromatic carbonate in said solution (A") is selectively

precipitated and then separated and recovered.

19. The method for producing an aromatic carbonate as recited
in claim 18, wherein a sclvent (B) having a solubility
parameter d; in the range of from 7.0 to 10.0 is added to
said solution (A"), an aromatic carbonate in said solution
{A") is selectively precipitated and then separated and
recovered, and a solution (C) containing the catalyst,

obtained separately, is recycled to a reaction.



carbonate concentration in the range of from5 to 95 % by weight. 24. The
met hod for producing an aronmatic carbonate as recited in cDalioheriZ04nher ein
said solvent (B) is at |east one selected fromthe group consisting of
aliphatic and alicyclic hydrocarbons having 5 to 8 carbon atons, an
aromati ¢ hydrocarbon having 6 to 8 carb¥h atons, aliphatic and alicyclic
ethers having 3 to 6 carbon atons, aliphatic and alicyclic ketones having
3 to 6 carbon atonms and an aliphatic alcohol having 1 to 4 carbon atons. 7

Cct ober 2004 35.25. e . net hod for.producin n_aromati¢c carbonate as
roci ted it ol s BERSRare BeoaRh B TR el s P orats (e Lt e ot ed
fromthe group ioongdkedmni by, ofhexpihobhakdnsacttiohueheaiureykbeetiah arhyl et her,

t et r ahydr of ur an, - .. di oxyet hane, nethyl-t:-butyl _ether,. acetone,

methyl - ethyl K3 #&éSh%ﬁ@%% é‘otﬁﬁ?’i’/‘?r?te rgné?n%r]é%%quy 4 gé’é‘i’%“él", oot hyl

al cohol and i sofr®@0Eyl al cohol. 26. The nethod for producing an aromatic
carbonate as recited in claim18, wherein the aromatic hydroxy conpound is
phenol and the aronatic carbonate is di phenyl carbonate. ABSTRACT A

met hod of 4lsol dtiengeghddr &xowacdnging &y eramptic cadbonate, ad rashitel a

sol vent having g SaLUhi 14! %undi@EATEL LS Qacli Lo Mlcdiieadded: 1, 4,591 ution of

the aromatic carbonate 1n an aromatic hydroxy conpoun precipitate the
aromati ¢ car borist €lipghed eurdarmaoprassery soadinhen tdfe laMBaeei dovgrbonate is
i sol ated and recovered. According to the present invention, there is
provi ded an advant ageous nethod in which a high-purity aromatic carbonate
in the fordi-of Bissgerhogafrhe@roducing an aromatic carbonate as recited

in claim 18, wherein said catalyst is a catalyst system
comprising {a) a platinum group metal or a platinum group
metal compound, (b} a redox agent and (c) a quaternary

ammonium salt or a quaternary phosphonium salt.

23. The method for producing an aromatic carbonate as recited
in claim 18, wherein said solution (A™) has an aromatic
carbonate concentration in the range of from 5 to 95 % by

weight.

24, The method for producing an arcmatic carbonate as recited
in claim 18, wherein said solvent (B) is at least one
selected from the group consisting of aliphatic and
alicyclic hydrocarbons having 5 to 8 carbon atoms, an
aromatic hydrocarbon having 6 to 8 carbon atoms, aliphatic
and alicyclic ethers having 3 to 6 carbon atoms, aliphatic
and alicyclic ketones having 3 to 6 carbon atoms and an

aliphatic alcohol having 1 to 4 carbon atoms.



I solated from-a reaction m xture solution obtained by

reacting an aromatic

hydr oxy conmpound wi th carbon nonoxi de and nol ecul ar oxygerd @¢ioher@0Bfesence
of a catalyst. Further, a nethod of recovering a catalyst and a method of

recycling the catal yst are provided.
35

25. The method for producing an aromatic carbonate.as recited

in claim 18, wherein said solvent (B) is at least one

selected from the group consisting of cyclchexane,

toluene, xylene, diethyl ether, tetrahydrofuran, 1,2-

dimethoxyethane, methyl-t-butyl ether, acetone, methyl

ethyl ketone, methyl isobutyl ketone, methyl alcohol,

ethyl alcohol and isopropyl alcochol.

26. The method for producing an aromatic carbonate as recited

in claim 18, wherein the arcomatic hydroxy compound is

phenol and the aromatic carbonate is diphenyl carbonate.





