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F1051ab BOE0A05P20 URRRN KAN PROCESS FOR PRODUCTI ON OF
H GH PURI TY DI ARYL CARBONATE Technical Field The
present invention relates to an industrial process for
the production of a 5 high-purity diaryl car bonate
More particularly, the present invention relates
pPBéKEsESSd’rORW@MHOM RFoHIGHRP YR pY AR %AWBONATE
carbonate, which is useful as a raw nmaterial of a
transesterification nethod pol ycarbonate, by taking a
reaction m xture containing an al kyl aryl carbonate

Techrii&dl Fidsl been obtai ned through a transesterification
reacti on between a dial kyl carbonate and an aromatic

1o fRg %Pé@grﬁ)ﬁéfvé?‘f? BREREESR &n %ﬂfsﬁﬁﬂﬁbrﬁﬁﬁrhﬁ{he Brfluction of a

carryl ng out transesterification action using a

. L ' i o
nionb 3 i Frabsbe® iﬂ?f% #ﬂéh'aﬁgﬁgé&%%%ﬁ@%ﬁe&ﬁ'oﬂqﬁ%tes toa
obt dt ara n and.pu |on usi, n
proc3 PG ORIFEG ot At apgitdia] S beBRIERLIh I UsEful as a raw
Background Art A high-purity di phenyl carbonate is
matewdgtaatﬁan%t%nfmﬁwm@hpamon&ar@wtep%Eﬁmg gheggtioqymixture
aromati c pol ycarbonate, which is the nost w dely used
containgngaaralky] aryl cesbonate ‘ol hasuibeers phtginegkintoggivegene.
As a process for producing an aromatic carbonate, a
tranpestedficatioh re@gtibn betveseran aiaikylcanbordty dmaian emmpationd
with 20 phosgene has been known fromlong ago, and has
mor@h§ardi§esbrhpsursd Bs %@taﬂhﬁ%é(@rlbﬁtahd cdmahy dUES trahsesterification
recent "years. However IS process has the probl em of

read’ﬂ%hrlgslng?g%gﬁt‘;t% d:@f‘l?ja lo f%hl 9Rd HPEIBBERS a reaction mixture

uritres t are t to separate o are

con%ﬁrﬁéi?d*a@#&gﬁvgﬁsigﬁms oS BB B3R o tves

used as raw r the production of the 25
contérpmmy 6@@%%@@&%60 1se such chl ori nat ed

inmpurities markedly inhibit the polynerization

reaction in the transesterifi cation nmethod which is

carried out in the 1 F105110 A0501 UP20 KAN presence
Backfiraumdestr enel y smal | anmount of a basic catal yst; for

exanpl e, even if such

A high-purity diphenyl carbonate is important as a raw material for the

production of an aromatic polycarbonate, which is the most widely used engineering
plastics, without using toxic phosgene. As a process for producing an aromatic
carbonate, a process of reacting an aromatic monohydroxy compound with
phosgene has been known from long ago, and has also been the subject of a variety
of studies in recent years. However, this process has the problem of using
phosgene, and in addition chlorinated impurities that are difficult to separate out are
present in the aromatic carbonate produced using this process, and hence this
aromatic carbonate cannot be used as a raw material for the production of the

aromatic polycarbonate. Because such chlorinated impurities markedly inhibit the

polymerization reaction in the transesterification method which is carried out in the
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F1053RboADBGY efbdaMMANti es are present in an anmount of

only 1 ppm the polynerization hardly proceeds at

all. To make the aromati c carbonate capabl e of using

as a raw material of a transesterification nethod

pol ycar bonate, a troublesonme nulti-stage 5 )
preseeEaoban ertrpmely sraall ooyt of asest catelyshforexanple, even if such

washing with a dilute aqueous al kaline solution and
chlomﬁte&%?ﬁﬁitiéé brel preRERY inssPamalihbof ol sit prh athieopolpmerisation

on are thus required. Furthernore, the yield of

hardgrr{ggg{eé&s %Pél‘i’.,‘mﬂf ﬁaﬂ@%@%?@rﬁaﬁ’é‘ Baidrys Eapatsik ©f usPBSas a raw

stilTation loss during this

separ at.j_on/ pUr it i ' f

mate B8 (Bl e BB Eomal & GoRhEsomb 1Rl stage
econom cally on an industrial 10 scal.e. ther

SeparaiRIPH i OBRIOP RIS ES a%ﬁnﬁf@}rﬂ??ﬁ'“eaﬁﬂ%%@‘és Aftieous
through transesterifijcation reaction ﬁegween a

alkalfieasqiyiion aNBAA NETEnal AW TIRRA ST BIIRPG A So on are thus
conpound is al so known. However, such _

requiredns Esittbermorsa thepieldbatanonasic carbonate daqipasas dymio hydrolysis
reactions. The equilibriumis biased extrenely toward

loss tahe distilgitioallossSdwyrss s amphratien/pedfitatoon pracessas. s| wrefore,
and hence there are many difficulties in producing

ther@ RNy SrabRemairecarhyisy sl indd Mettitsd Botdrmalte bhamh industrial
Two types of proposal s have been nade to i nprove on

scgibhe above difficulties. These are devel opnents of a
Catalyst to increase the reaction rate, and attenpts

Lo PRAGB e SRE B eSS 00,050 B BN Ealtbhares rroual
I R N R R Y o

carbonat e and phenol, there have been pro oseg:ﬂ? . )
monpREESY GRS SRS KRBV pr BGNEYEr. SUcR (G allgatipR reactions

distilled off by azeotropy together wth an .
are alt equilibpient reactions. agem equlipiiwpds biasedmitemeindoward the original

met hanol produced as a by-product is renoved by being
systafsand &tk pxdation rawd iecldvararsl leeree thede are@anyatidicyltiea in

whi ch, using an apparatus in which a distillation

prodi@lintgTBrdriatit 8xrbdAeteRNndOstria®f usingepistmethoan dwaotypbs of
produced as a by-product in the reaction is separated

o EnEISEER R0 e KL st s o
devg%tpﬁ{én% o% lQx"J‘ctaltaly,fs’t to increase the reaction rate, and attempts to devise a
reaction system so as to shift the equilibrium toward the product system as much as
possible and thus improve the aromatic carbonate yield. For example, for the
reaction between dimethyl carbonate and phenol, there have been proposed a
process in which methanol produced as a by-product is distilled off by azeotropy
together with an azeotrope-forming agent, a process in which the methanol produced
as a by-product is removed by being adsorbed onto a molecular sieve, and a

process in which, using an apparatus in which a distillation column is provided on top

of a reactor, an alcohol produced as a by-product in the reaction is separated off
2
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F1OSEY@DR(5 £pH% gapprated off by distillation (see

atent cunerit 1: exanples in Japanese Patent
Application Laid-Open No. 56-123948 (corresponding to
U S. Patent No. 4182726)). 5 However, these reaction
systens have basically been batch system or )

from §Yé FdtBivamisist eand Betbhausené hiereeuameactadstadingomsterial that
the i nmprovenent of the reaction rate through catal yst

afcf ofB B¢ bidtill afiGe sdery Phtep Diocomeaiddt exarsiples in
evapgﬁéés%%g%gcti on rgt es are ggti Il slow, and thus it has

Japalqgg(? ﬁa@&%%ﬂ%@?@a E%ﬁ—?ﬁéﬁ NG BBl 93948 (défréfs?_bﬁ@hg th@).8.

cont1l nuous ese, a continuous stirring

tank r 10 (CSTR) systemin which a distillation
Pateeg\qanﬁ$@%§r)bvi ded on the top of the reactor has been

proposed as the conti nuous St .but 't here

pr d‘gqvé?ﬁéers@@ﬁeéga?tl%‘ SYSAOE i?'ér\(erebgsécamibﬁg nf ag%ﬁ g(yi%tg mor

gas-liquid interface in the reactor being small, based
switcheveheystemu mBeasaus éhereedimitasiong in the Wineversat Pgﬁbe

to make the conversion high. The present inventors
reactiaw eatddlelugberhtalpstoddvetopient for auth trapsesietlcatipngsasHons, and

15 such a transesterification reaction is carried out

the reBcfore ks BHOUEI slul Bnd thageit haissidenl thougint tbat therbatch system is
simul taneously with separation by distillation, and

prefé}%l'_’)% fe£BohfifiousidySterhn Diehawy, ladcdrlindbas ktisingt thak reactor
such a reactive di'stillation systemis useful for such

(Csmgéﬁéﬁih%ﬁi% %Zc{i%tﬂ%tiBﬁ%ﬁd Ris bRIViGSERe R top c|>f the reactor has

c isgl on nethod in ich a dialky

¢ _ .
e} iR e B U G A SRRt 2 e
roach RB 8 RHED SISt a1 REsmnR Briach 388 ERT0L By S, based

whil e continuously withdrawi ng a | ow boil i rw] CPOi nt . hiah
on therplbnehef tercaithi fdenee RITBAGPOSHRIA IR Bipkedig conversion high.
by- product by distillation and continuously , X
wi t Tide anésent nvenhpsrave davslepas irgctive distlkatian mekyeds in which
aryl carbonate froma lower portion of the colum
suci aemaridekeiificBosurentiod is dapmueose iPat comtin@eus\pplii-ctadeon
Lai d- Open No. 3-291257), a reactive distillation

distilTBidIPEolumrMihkitaABo@if With $¥pdrat@s bpditidation, and have been the
continuously fed into the nmulti-stage distillation

o B i A0S0 Bk HElertsotel g o
a tra(\:nage%@/n lcaitign Péae&i%m for example, a reactive distillation method in which a
dialkyl carbonate and an aromatic hydroxy compound are continuously fed into the
multi-stage distillation column, and the reaction is carried out continuously inside the
column in which a catalyst is present, while continuously withdrawing a iow boiling
point component containing an alcohol produced as a by-product by distillation and
continuously withdrawing a component containing a produced alkyl aryl carbonate
from a lower portion of the column (see Patent Document 2: Japanese Patent

Application Laid-Open No. 3-291257), a reactive distillation method in which an alkyl

ary! carbonate is continuously fed into the multi-stage distillation column, and the
3
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F105Wb ! Ros@niUippeowgy W t hdrawi ng a | ow boiling point
conponent containing a dialkyl carbonate produced as
a by-product by distillation, and conti nuously
wi t hdrawi ng a conponent containing a produced diaryl
carbonate froma lower portion of the 5 colum ssee
reactRai iendarded boeodntuclahansisie tRacehmmppwhisht a eatalyst is present,
Lai d- Open No. 4-9358), a reactive distillation nethod
whild ortriushiskRERRIrERat A 06\e baflliegqaint ctnmariert siomtginingoa dialky!
continuous multi-stage distillation columms, and hence
' =Y. iR 6ki idnassLBLB Wiendrawing a
carb@rgﬂe?{rééé#ufé}i Qé’ﬁade}le?l‘o?iucf)ﬁ?@%@lﬁghcﬁﬁ?@dd Bly g

] ) recy ng a di al kyl carbonate produced as
- P - .
coninght B  EE BB In 5B PR S e

distillation nethod.n which i alky|. t
coluh {548 SRETEG I OaHPBEHRI s ARl FRErLr A Op8fNo,
continuously fed into the nulti -stgée E}{?i stillation t usi
4-9358), eactivel distillatien matihed It VBIRS thB%M Aol RTe frarried out using
colum is withdrawn from a side outlet provided at an,
two cortimuoadinwlb-sage distihatian celumpaepn® HENSe Agdiabh carRonate 1s
distillation colum, and is introduced into a reactor
prodted icdatingatisly daile keficiersity delcaclingna tialky lcanronaie gpsoduced as a
bri ng about reaction, and is then introduced back

by-phEHRY 9l P afdrt Gekakicn® 4t DhsindvecvatdatApplicationdgad diareNo.
the stage where the outlet is provided, whereby

4-21'36%?*, ia\% 4 Feé"c’{’i(/feid?&in Hbn infbtRed fh WheH £ariien cansbride and an
I"sti'l ol umm P

ati Ion C see at ent Docunents 5: Japanese
Pat ent , Appl icati L o4l ¥ i-
arorlc R SRR b R R R b tese
st iy S AR i E9BOBRSR BRLER s yiarawn rom

distillation methods proposed by the gr esent i n\{ent 1N
a side eutieterrovidediatian iniamediale SRAS _NYF BIRYPRECt SiRES of the

produced continuously and efficiently, and nany o
distiation eolumeaanidve intredudeddnioon regpterpreviseseptsidetthe distillation

above di scl osures have been proposed thereafter (see
colunat edtasBotuimgrabdist réadtemry and és terFosbdueed backiéhrough a

00/ 18720 25 (corresponding to U S. Patent No.

circ@%ﬁ@%%éﬁ prdRlRt atRpstageriba¥e the atdganwRatesthie didlet is provided,
01255746; Patent Docunent 10: Japanese Patent

whé@%%lr i&%ﬂhﬂqs 'chr%o@@tgn Noth PR tordridliPeldistia®zAkolumn (see

(corresponding to European Patent No.

PatgétGB%gL?merqtgd&H‘a%anggé %‘ie%ppﬁggg&'ﬁﬁéiﬂﬂpen No. 4-224547; Patent

Document 6: Japanese Patent Application Laid-Open No. 4-230242; Patent
Document 7: Japanese Patent Application Laid-Open No. 4-235951).

These reactive distillation methods proposed by the present inventors are the
first to enable aromatic carbonates to be produced continuously and efficiently, and
many similar reactive distillation systems based on the above disclosures have been
proposed thereafter (see Patent Document 8: International Publication No. 00/18720
(corresponding to U.S. Patent No. 5362901); Patent Document 9: |talian Patent No.

01255746: Patent Document 10: Japanese Patent Application Laid-Open No. 6-9506
4
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F1057fb ebsdroprenikal: Japanese Patent Application
Laid- Open No. 6-41022 (corresponding to European
Patent No. 0572870, and U.S. Patent No. 5362901);
Pat ent Docunents 12: Japanese Patent Application
Lai d- Open No. 6-157424 5 (correspondi ng to European
(corr@gicemiind\tn E0ffR281PatantiNG. G560PHIS%: @ndNG.S. Fxdantldp. 5282965);
Pat ent Docunent 13: Japanese Patent Application

Pateh@D&ciiARaRt M-Jagaﬁsé@%er(twpﬁeamn HaitgOpen M. @4 4022
Patent No. 0582930, and U.S. Patent No. 5344954);

i ' e ®Hnd0 Y. iRgtbhONo. 5362901);
(corrgg:?cg{b&iﬁfﬁb- abga%%gpﬁgatgi%m Bocunent 15: Jaganese )

Pat ent ljcatl [ : Q= 16, _
PatepERimeRiee! 2 Slaraets PRLrR A Aot ERRE O INE R 12Pss
9-59225; Pat ent cu t : ane .
(COMRERATERE % U SHSPCRBITRO- 653398 Da ChE E  Steph NGy 23747 42):
18: Japanese Pat ent l'ication Laid-Open .
Pategt Desament Fat éaﬂane@@?‘)m%eﬂma@&cayaﬁa&ﬁég@ﬂ% (16-184058
Application Laid-Qpen No. 9-173819; Patent Docunent
(corr28pordipa te EeirceamPaignb Noc 868383Q.aanH beenPajgnt No. 5344954);
9-176094; Patent 15 Docunent 21: Japanese Patent

PateApDotamichon 41 dashrdserPdent RpBidalion s ed-OpereNe. 7-304713; Patent
Docunent 22: Japanese Patent Application Laid-Open No.

Doc#R8Rr 19 LhPancBatrefbnt Agslicaton Lad-Opapaie sh4Dat rieatent
plication Laid-Qpen No. 9-194436 (corresponding to

Ap
Doc@%@@?@';ﬁ a%% er&tgééﬁi&%ﬂ%% 28fH-Hpen Mgl e:88206: Patent

tent I nt er nati onal

Publ j cat i , (.G ' t§ :
Doci8nh 7 okl FRatOPssioh LAPOREN (911050 Turent

Publ i cat i NO. [ 042187 .. ' I
A AT e e

2003-516376) ; Patent Docunent 26: J t
Dochpani S8, Famise o SpEneEio B £ bR VB 28 e

27: Japanese Pat ent plication_ Laid- ?gen No. .
Docaoent 8023arrsediatenbspplinationd-aid-franmilpi 3094, Patent

Publ i cati on No. 02/40439 25 (corresponding to U. S.
DocRaieet D1 NoapiedesPdtent A Splidadivariaidn® pes N6 82800-4 4d 586, atent

Patent No. 6600061)). 5 F 105110 A0501 U P2n KAN Anong
DochiRent ¢ Jhpsndlest Alehehbpiitaaipatlend-OpdreNpr 26emi 91597; Patent

appl i cants have further
Document 23: Japanese Patent Application Laid-Open No. 9-194436 (corresponding
to European Patent No. 0785184, and U.S. Patent No. 5705673); Patent Document
24: International Publication No. 00/18720 (corresponding to U.S. Patent No.
6093842); Patent Document 25: Intemational Publication No. 01/042187
(corresponding to Published Japanese Translation of PCT Application No.
2003-516376); Patent Document 26: Japanese Patent Application Laid-Open No.
2001-64234: Patent Document 27: Japanese Patent Application Laid-Open No.
2001-64235; Patent Document 28: International Publication No. 02/40439
(corresponding to U.S. Patent No. 6596894, U.S. Patent No. 6596895, and U.S.

Patent No. 6600061)).
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F105340PR8SG1 LB Ky hod that enabl es highly pure
aromati c carbonates to be produced stably for a

prol onged period of tine without a | arge anount of a

catal yst being required, a nethod in which a high

boiling point material containing a catalyst 5

conpnoegthe seactiae didillaiiom systears; theepasiest applicantuhawe further

separated off, and the catalyst conponent is recycled
propbS&e I35 Atith6B erETRMabR: highlygsuretaromatic Batborates tmbe produced

No. 97/11049 (correspondi ng to European Patent No.

stabtg$§r5§ ?golgﬁgge\#eﬁod Retigt witfout PRfdd dmount and catarpétitssing

alrrl ( e keeping the weight ratio of a _
eG4 Sa PR B OBt yhipogegegins
P 30: ' [
compGent i ErpaiE WA TROT BE R I 19 RASrat P the

Patent No. 1016648, and U.S. Patent 262210 L
catalyst eoiapae is rAeYGR G e%t P@Wéﬁ@&%%’\@@- m?%raaﬁpa%%%%woatmn
a nethod in which 70 to 99 % by wei ght _of phenol
No. 97/dd042 (cersespanging edueropean £ 3ient Ner P82R38h angrldce Satent No.
is used as a starting material, and di phenyl carbonate
587Z275) hexriar @ ehatleod byrriEs ontavisleofedplirg thenweight ratio of a polyhydric
distillation nethod. This di phenyl carbonate can be
aromEtRhafoxy BEmpewnEas &id laction sysleymes azatalpgst metal at not more
produce aromati c pol ycarbonates (see Patent Docunents

( Liapahd L -ApRBathh L9id25p&d No.
than(%gr(gtgg?gﬁ%ﬁ%’@%@ﬁ%&ﬁgggg%gﬁﬁ%ﬁﬁtb Pél\rlg.}e@ggﬁ(l)m, Iandp °

11—9?{42? );F&Iég%or{kﬁ?%ﬁgélg e he'PéﬂénpﬁBh?g%éﬁ, 239.rsﬁtﬁd!8ntaNo.

roona reaction m xture

inLng the diaryl carhbonate t :
626781 hgnt SR Pe e EReT O P ORt Dbk Sl ERasFd AHEfSd in
“bet ween a di al kyl car bon?te nd an aronati,c , . | _
whigkorfd g 8P Gk Py wejapbeihene! Rradused; 3,2 Y tRIPAYFt 'g @ polymerization
descri bed above, and then purifying the diaryl
processlivnaed as@ stertild natariabrantkdipbany! eareenatesangRe produced by
net hods and the |i ke have been proposed. Wth regard
medns dfiiee desdtiviel distilatiomenétodd, Thisediphenylodsbonate dsadie used as
25 proposed. One is a nethod in which the diaryl

the fey RRENGHS fop peRyhRirizatoRso praxicenarontatie pudyqzobemdtes (see Patent
a distillation colum; for exanple, there are: 6

Dochiferts g’ﬁmA%u#%mh%%ﬁ?ﬁg%%ﬁ%bfg_zgiggt? 711 ed
(corfSsponding to European Patent No. 0892001, and U.S. Patent No. 5747609)).
As methods for separating a diaryl carbonate from the reaction mixture
containing the diaryl carbonate that has been produced through transesterification
reaction and the like between a dialkyl carbonate and an aromatic monohydroxy
compound as a starting material as described above, and then purifying the diaryl
carbonate, crystallization methods, distillation methods and the like have been
proposed. With regard to the distillation methods, three methods have been

proposed. One is a method in which the diary! carbonate is obtained as a column

top component from a distillation column; for example, there are:
6



F1051%$0i Mos0batrein e distillation colum, and the
di phenyl carbonate is obtained as the colum top
conmponent (see Exanple 2 of Patent Document 10); I1) a
met hod in which the reaction m xture containi ng the
catal yst is subjected 5 to flash evaporation,
t hijsa segibod irwhich thedeattim BoituiengPPaINNg W@t@ﬁtalafﬁt is distilled as
containing nost of the catalyst and a | ow boiling
is in A®iatdh typeadistilatioardlunherarichihel diphémmyl cangprzde is obtained as the
material is distilled in a distillation colum for
colurﬁh%é CBIPBRLAL [stle FefAYerY of RA#&NE Docah®iny90);,cont ai ni ng
di phenyl “carbonate is obtained as a colum bottom

matl 51 Jnﬂ‘ﬂ wii Bﬁ'ﬂgé Fléa°tti%ﬁ'rH&’fhrE%hPéThl'ﬁﬁttﬁé'cékalyét is subjected

yi ng col um, whereby™t he

to flaébpheﬁﬁmt%%; %ﬁ s&aépe@%&%ﬁ?aqgg}‘?bé@hﬁﬁ&ﬁt?ﬂatenal containing
most‘gag‘ﬁggt%séqu%&@ gﬁhj@b%éﬁ@%’% Rgﬁgp i%? ?oovg] %oilmg point

Lai d-open No. 9- 169704) and I'l1) a nethod in which
materigbis digtllechin aistilatorcesivantiph§taring matelig) seco\ery, and a
distilled in a distillation colum (or evaporator),
catalgsticomtamnisg diphengidcarhooate inioktained BB rgcqlematbotom material, and
mat eri al containing nost of the catalyst and a | ow
thenhBis! dohmpdictioriRizeshizllis dastitled rea puhiéyihgaolbioir, iwlierpby tive
material is subjected to continuous sequenti al

dlphghﬁtddrﬁé‘ﬁétﬁﬁs B&ta“\%cﬂas g cﬁﬂur’r\h abp edrpRPanblsee Patent Document
conprising three colums, i.e. alight fraction

33: BERALRL P éé:%ir*é@@ Patéaﬂ@ﬁ@)@ 1iBAERYd- o?éﬁ ReNat £00824; Patent

separatlng I phenyl carbonate separatlng
ereb
Docgelint S rE Fﬁ?ﬁf@'ec%%nif%?&ﬁ?é%&%ﬁ?énw
Anot a et hod i di ar car,bo -
obt wﬁﬁéaeﬁwnam e AR s %ﬁeﬂﬁ’a@'Paﬁh‘%@gfﬁ%ﬁs distilled
distillation colum; for exanple, there is:
in a distiHatipn AOMMINIPrENaPpEken; 97 Hus SARATRBAAIA B Vbnam'mg point
catalyst is distilled in a distillation columm,
material costgiaingtredsti ofttbe gatzly amei a lavy b@ﬂjnﬁpoﬁﬁﬂ'@@tﬁﬁﬁ' @Qd then the

contai ning nost of the catalyst and a | ow boiling

low Beiling ponitanaelial i@radibjdvted tdeontimousaidduegtipladistillation using a
material is distilled in a distillation columm, and

dlstlFIeﬁ‘tﬁyr%Bﬁﬁr%Yus @&h?ﬁﬁﬁ@ @hrie® columb®Sild & NEHiGdactiBa Gelsahating column,
obtai ned as a col unm bottom conponent (see Patent

a m&ARGHPEShy1 28 bonate separating column, and a diphenyl carbonate separating
column, whereby diphenyl carbonate is obtained as a column top component (see
Patent Document 17).

Another is a method in which the diaryl carbonate is obtained as a column
bottom component from a distillation column; for example, there is:

IV) a method in which the reaction mixture containing the catalyst is distilled
in a distillation column, and thus separated into a high boiling point material

containing most of the catalyst and a low boiling point material, and then the low

boiling point material is distilled in a distiflation column, and the dipheny! carbonate is
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F105fhe atbet UK hod in which the diaryl carbonate is
obtai ned as a side cut conponent froma distillation
colum; for exanple, there are: V) a method in which
the reaction m xture containing the catalyst is 5
introduced into a third reactive distillation colum,

obtainad dsua chlemr kettor compeaedit 364 PatansPocument 261 ed
out, whereby the di phenyl carbonate is obtained as a
Si d'ewa:mthecierDMMd irf whiohtthe diagttdanbondiesisidbtainedras a side cut
colum (see Patent Docunents 12 and 13); VI) a nethod

com;tcihéM’r! o BRfstiidsh iceunimh foHeRamplY, ahdterdet he cat al yst
subj ected to flash evaporation, and thus separated

' ”t ﬂgtil Pﬂvh?cﬂghg?ieé‘ét:d%ﬁ( tlrd) corf%é’inﬁ@lh@'dﬁtél?st”@ﬁ

of the catal yst an ow boi l'ing point material,

lntrogﬂ%é]dswc? ﬁgﬁﬁf"%ﬁé)%%ﬁ/@%l&ﬂl'agﬁai Silﬁ{l nd Rirthiah FQY R gaﬁd‘ﬁf%tlllatlon

"am™ an Ion Is carri e

out. di n rbonate S taine

are Giiyad B WArEbN B SPHGRYL FBORAR s COIARLBF A Sinp it Bomponent
columm (see Patent Documsnts 30 and 31; P Eent

from e tiestivesstiiatian cohiTn 47er PRIRILRGATSNRG2 2% 13lise
(corresponding to U.S. Patent No. 5426207); 15 VII) a
metVipa meathek o whitie theseasction mikiure centasmngithe sgtalyes is
catalyst is distilled in a first purifying colum,

subjedtdditbfias epapatation] and tushseparbted inttga h@miboifag eointimaterial
contai ning nost of the catalyst and a | ow boiling

contQi?nrer{:} m@%i 8f ihl cat@nst AMen 1GRDIIPY pdiet Iargiahcird then the low
material is introduced into a second purifying colum

bomﬁggﬁgmt%étl@: iatik %rdcﬁ.lcgﬁ%fd §@|§?|°rl£tlorY\'B&Dﬁ'War‘id1§|s@ﬂiﬁﬂ'@ﬂé| carried

onate I's obtal ned as a side cut conponent 20 from

out, YRR B R EPby Car TR BR R 2 S e SR YR from the
reacfyneltiper gAY (o et PecilerRee S cda ik ocument 35

distil | at | um_h th f theor et
IntercRgeal febligton N%E”&%@/f‘&%é(oog%a%n”@?éﬂq? b SoRefa NG sa26207);

carried out at a columm bottom tenperature of not |ess
25 VHha metbad imkbickbinetirectioprexiyre eentpiireg the gatalyst is distilled
obtai ned as a side cut conponent fromthe
in a flisttpurifand eolueal, wmd thessepatated irboamghtolily Peiptmetarial
Patent Application 8 F105110 A0501 UP20 KAN Lai d- open
conthm%rrﬂe%%%e( ERBIEE AN G 10¢ Ballifg/poipkmatdial eand Neen the low

0784

boiling point material is introduced into a second purifying column and distillation is
carried out, whereby the diphenyl carbonate is obtained as a side cut component
from the second purifying column (see Patent Document 36: Japanese Patent
Application Laid-open No. 11-49727); and

VIIl) a method in which diphenyl carbonate containing phenyl salicylate is
introduced into a distillation column having the number of theoretical stages being
from 5 to 15, and distillation is carried out at a column bottom temperature of not less

than 150°C, whereby the diphenyl carbonate is obtained as a side cut component |

from the distillation column (see Patent Document 32: Japanese Patent Application
8
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F10534a0enes01 iUPJtakAnen shown that various probl ens
remain with such diaryl carbonate separation /
purification nethods using these distillations. Mre
specifically, the purity of the di phenyl carbonate
obt ai ned t hrough the above I) is Iow, 5 and noreover
Laicopes N S 15431 (porsesaandinglihBHE®E2S Rrienbip; AEBA04H).
mass production on an industrial scale. Regarding the
abdimvauer, it has beenhsbdwof thBa v enouDomibiems ré&8ain with such diaryl
bat ch nmet hod, and the di phenyl carbonate which was
carb&Rital sepdratirousitificagon meitheds dsmglthass distill Bddgrent More

Docunent 34 contains a titaniumcatalyst, albeit in an

specfRIEbuRR) o BECILNAN LoRRaIRGIERS Brbeitle abgve ) islow
i ah-purdty dis ' :
and BB e & R BB RRIR oy st S0 85 BPuction
heated.to a, hi t enperature at .the botto eaph of
on e RSl a9 AOTGH e atadD. {heamativgl o igaient Docliment 33
.~ fraction separating colum and the metrrB/I phen%l
is a hatrb shrihedsapding fiphepy carponatrvhish wasPktaird hepghghe
a high tenperature in the di phenyl carbonate -
methesidisalosed irc Batent Daduenetit Bdessntaioa ebitasius Fetalyst, albeit in an
altered, bringing about a decrease in the purity and a
amodetcsfaas endre thae 1ypeindandinecbe iis nousulebile ablaaw material for the
actual fact, the diphenyl carbonate obtained in
prodBsBePbea hid pﬁﬁ%@&col&%’p‘fﬁ%ar%né@m JVifts the method of the above
approxi mately 300 ppm of high boiling point

m, &?Mcﬂrﬁéﬁ?ﬁgﬁégylﬁb@ﬁ&é@?ﬁegfest‘é 4 RighhteAiperaerd kP bitom of

car ained fromthe bottom of the colum

. Sui el i o -

eac S BB SPHBAEAL RS S5 ik i AR eRERER doolumn and
with the process . of V, a reaction mxture caontaining,.

the HpybpRER Blray S seb AR a 4 HE R RR (aAdior
impurities fromthe bottom of the second rea_cﬁ;_li ve ,

temparaiure IntheodiPBeNyRerpenzts SeRARINY ¢3lumn: He dipneny! carbonate is
reactive distillation colum froman upper portion o

altereebrngingratbouhs dgicptaasyin thapbisihagrd prlagreass Bheryielgh which is
the side of the 25 third reactive distillation colum,

undesirabie. orinnacitialdactt tee diphetyingarbenatei adtainetén Example 1 in Patent
inmpurities, the catalyst or the |ike may thus be

oot RS bt o of e s

The PFOGRISFIVIH whicr e dbheRYIEcRbEIREID LBt RERPHe bottom of the
column is unsuitable since the purity is low and hence a desired polycarbonate
cannot be produced.

Since with the process of V, a reaction mixture containing all of the catalyst,
unreacted starting material and impurities from the bottom of the second reactive
distillation column is introduced into the third reactive distillation column from an
upper portion thereof and the diphenyl carbonate is withdrawn from the side of the

third reactive distillation column, vapor or mist of the starting material, the impurities,

the catalyst or the like may thus be entrained, and hence the purity of the diphenyl
9
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F1031d0_A080¢t UP2MdcANNti on of the presence of
intermediate boiling point inpurities having a
boi li ng point between the al kyl aryl carbonate and the
di aryl carbonate. Mreover, wth the process of VI,
although it is stated that the contepnt of p

carbenate optaipediislow. r iR RPCEESRH @b\éba%Mlk%feweg%ﬁble processes,
(Exanpl e 2 of Patent Docunent 32), nothing is

but tinenatis ooedentian sbtheepresencerphistermesiiatettiailing point impurities having
exanpl e, even though the di phenyl carbonate is

a boiling goire hetseag thd alkphaypemrbonetehand the diarng caxzonzte, Moreover,
and hence this is definitely a purification process

with {H¥ pidicBBE BY V/1iE RB03HR S SR3H Bralde AT pReny| salicylate s
Inpurities, nothing”is mentioned whatsoever wt

reduﬁggﬁg&e§§%(§ gﬁfﬁé@t 51% EBR}]G pingPé‘ bl 4f Estent BotUfeR 32 @ thing is

an” a merization to produce a
{ t
mon 0 FRERDELB R B B R Sy
carbnalBis predicatkusis e BERSIERS BEho ‘?’@W?'? apgipence this is
hence it is not be possible to use the dip
definitghba patiicatioraprogass fRitdiphenyl £amonalR P9B*é3|‘rb"d)9| &bl@“nﬂﬁds

is obvious fromthe fact that the chlorine content 15
impurdieSOnghing is meetichgrhehgtsoeeerbuitaregdrdriowhe chlasinatad impurities
washi ng with al kaline hot water, and with hot water |,

(whigmHatdan aticese effiekttdretheutymbizatiorgtopmioduceat golyedrbosate and
renmoved by distillation, the resulting di phenyl

the p?réb@@uré%tcﬂ RO bofRBFRI IO Sv¥RIre AN iextrBkidl bRIIRmount of only a few
distillation) obtained in Conparatlve Exanpl e 1 of

tens@%@ﬂzﬁmw O AT T 22 g

suffi(afag Lha t%)%nc% Efsne(‘ﬁ}r ;g%%s IyI ‘] g %HE‘P{ ﬁgl%)ongyg‘ég Q raw

matq"rgaﬁ%%rr%pe JGRURIAT o HE SAPURCS HRETE Bebl T the Splprine content
distilled off in the case that reaction is_ carried out

is 3G ppin inbineptishenyl Aarkeratgiinarhisl atemuEsbinbVite @Haiagingg water,
the purity of the di phenyl carbonate obtai ned 25

and whithdwdlwatae, dnd then watesranddbe lowesboidisg peintioatesahissgemoved

eval uate whet her the di phenyl carbonate is suitable
by dfstitlatisn, tre réswating diph&hiylscarbobateastecomtaningorater phpuryfled by

10 F105110 A0501 UP20 KAN carbonate of |ow purity such
distifl 4t9n) BbRAhYE ¥ LRRHRaNe EREMPRAVOF PdtERIIERINENt 37 (Japanese
Patent Application Laid-open No. 11-12230: this application was filed more than one
year after Patent Document 32), which discloses the similar purifying method as the
above process.

Furthermore, in Patent Document 32, the temperature and time at which

phenol starts to be distilled off in the case that reaction is carried out with bisphenol A
are given as a method of evaluating the purity of the diphenyl carbonate obtained

through the distillation, but this test method cannot evaluate whether the diphenyl

carbonate is suitable for polymerization. This is because even for diphenyl
10
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F105p0h ya®30 Z gP2onKednnot be produced, the initial
reaction in which phenol is elinnated occurs
sufficiently. Mreover, since with this eval uation
nmet hod, a large anmount of 2.3 ppm of NaOH based on
the bi sphenol A is used as a catal yst, even for
carbatigioflow putiyrssshdbat 2 palysrrangte Pbiheeseswiied degrepRf of
chlorinated inmpurities, an incorrect evaluation that
polyntdrizafiophemylot bappboated, irse itidhirghctipu intwhieinghesol is eliminated
suitable as a raw material for a pol ycarbonate woul d
occus ihtiahiie d.- Méeovbalstriteorith tiels evhhatidhphethpl, a large amount of
carbonate containing 1 ppmof chlorinated inpurities

. r 1 r -
2.3 pggré‘@g?gging?ﬁéﬁaﬁ trfr%‘.ﬁlspﬁé‘holrm%ééﬂ ad 8rcatd)gst, even for diphenyi

a n ordi nary polymerization,

corohl e, L Beuith R AP OR i
r val uat.i n uri .dj I r
evendon PSR SIS S O PR o B ARS8 6

Docunent 32, there is no specifjc descriptian .
mategighios geRalycarPonaiervayld s ehfatedyi &%ﬂﬁ[ﬁ saigh e dinhgny!

has been obtained using the transesterification
carbomste@dntadhinge ppre of phigsinater ropuriinsscainat Reuised; assthe raw

di ffer between di phenyl 15 carbonate obtained through
matetibEfaphios gehyearteinatelabaltl dinpdrdimdry pahypweriatioopsiac@sdch a large

using the transesterification nethod, it cannot be

amosidf drhalkakheobsay/st Baidiazabettnd elvhikiatisametpod is sovsditable for
be obtained through the sanme purification nethod. It

eval%é;% haMiphy oﬁ@ipﬁgf;}ﬂ &rbéhatethde l&’ééﬂ‘%ﬁ‘bbd‘tﬁﬁrﬁgbélggarbonate.

vi-ng the Tequ purity for the raw materi
FuterPOALEPEREAEAL S e SRR LREANR hfsoover o
Jeaction mxture obtaiped as, a colum - -
oG g g ety L o RSBl A S e SR APeREbF BT A ERrcaton
containing an al kyl aryl carbonate ohtai ned through a
methoan e g DEat FBH SCBNtS G MBS OliehPatAga diphery
carbonate and an aromatic nonohydroxy conpound, .
carbenatei onfainerthfosghithg pheisgere sathad ar?ﬁl%/cbpm%myl cAtkpnate obtained
reactive 25 distillation colum conprising a
using ¢nd transesteriiddtionshetpeddit senhbabé saicciblatidiphenyWtdrbanate of the

honogeneous catal yst is present, and carrying out a
samcfEJ Bg;ﬁ%ﬁ‘ﬁ/melﬁé bbeaid dPthr & &§¢ tHeosarae purifitatidrOmbfodA090thus cannot

O KAN distillation sinmultaneously in the colum
be sSRING"ZY thit SPREAYITrEGRAte RS @GuiraEiIpRHEy for the raw material
of the polycarbonate would be obtained through the purification method of Patent
Document 32.

A reaction mixture obtained as a column bottom component by taking as a
starting material a reaction mixture containing an alkyl aryl carbonate obtained
through a transesterification reaction between a dialkyl carbonate and an aromatic

monohydroxy compound, continuously feeding this starting material into a reactive

distillation column comprising a continuous multi-stage distillation column in which a

homogeneous catalyst is present, and carrying out a transesterification reaction and
11
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F1051¢0ch0601 )Pl ¢t s in addition to the diaryl

carbonate, the starting material and the catalyst.

Such by-products are known to include by-products

having a | ower boiling point than that of the

aromat i ¢ nonohydroxy conpound used as a startin )
diStilMDGrSilraUH@’lQnu@ifv iadhacolry 19eardllyaontaing small adﬂg%tﬁé:)f,\fa”ws

and by-products having a higher boilin poi nt than
reactitrabygirodims di adgition &0 Hundisey| sacbonate athe starting material and the

aryl oxycar bonyl - (hydroxy)-arene (e.g. phenyl _
catalysi. i Sthckii8)-peotilicenare known to include by-products having a lower boiling

aryl oxycarbonyl - (aryl oxycar boxyl ) - arene, and

poinigtgu%ﬁ%é@éf the'arSRRAE AldrithydhesecatpoliRy 8sdeen pstappretaterial

r exanpl e, processes or separating out anisole

suer 3¢50 Ay BFRATER, i) gl BB 531958 boing

poinDYATERL 5488 P08 BBl 7 gBLERERFap BRSO M Gtarene
cont i nuous roducti on of tgg dllé@{'%l car boni)geﬁ t he

(e-g-mmhﬁa'iqﬂﬁég} B AR A Koy R BORY pafcarpoxYlaaiee ANt o

these publicly known inpurities, intermediate boilin
processes fapsepamiingtteess obhbaye Paeh GrPRFEdnoiRr SyeMmRieProcesses
the al kyl aryl carbonate and the diaryl carbonate are
for separatipges rhisdi (deer Patent Bacenente 16eth and 200came pracesses for
what soever disclosing the presence of such

sepdratieg Batprésy Baiitylae (eekMatbyt Poosents 37 and B6) bags been
for renoving the sane. Wen a diaryl carbonate for

proﬁegbg_h the anounts of such internediate boiling point
by- products and hi gh boiling point by-products have

N0t 5 RS RGN LR blddsR8bs hMab domikssds

eri al a transesterification nmethod ‘
ol.ycarhonate, it has been disco :
prod i ALy st el po et g T Berfr e, i Rfered hatin
boi l'ing poi nt by-products.cause disco|l oration a a
addendp Adh S PaRichH I Fropeies E8egredats Bliye 2rRs afkroducts
produced. It is thus necessary to reduce the ampunts
havipg abeiling peist @@M%@r’etf@alkvlr@v[y)@@rﬁpnegﬁ-@ﬂ%mﬁ:@@ r@roonate are
hi gh boiling 25 point by-products as nmuch as _ .
alsopuresent. e Hith2rie] (e haaeSiEenUR dosUiNentdi witatseayer @sclosing the
Invention It is an object of the present inventionto
predre dieuahsmeahédiaté baliag rpoatlby-preetiols or a process for removing
the same. When a diaryl carbonate for which the amounts of such intermediate
boiling point by-products and high boiling point by-products have not been reduced
down to a sufficient level is used as the raw material of a transesterification method
polycarbonate, it has been discovered that these intermediate boiling point
by-products and high boiling point by-products cause discoloration and a
deterioration in the properties of the polycarbonate produced. It is thus necessary

to reduce the amounts of both intermediate boiling point by-products and high boiling

peoint by-products as much as possible.

12
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F105p1 0CE5501 bEnerRAN es a high-purity diaryl carbonate

having | ow contents of internediate boiling point and

hi gh boiling point inpurities as required for

producing a 5 high-quality and hi gh-perfornmance

pol ycarbonate to be produced stably for a prol onged
Disclpsureaxf loferntiare using as a starting material a reaction

m xture containing an alkyl aryl carbonate obtained

t hitasgh sbjéctasfees bessahit ratantion te podvide atspaedenindustrially useful

di al kyl carbonate and an aromati c nonohydr oxy

proc&RaHERabISs %Ctﬂghfb@mw 8isP loakiBoreé Gasing 6% agtdnts of
process for producing aromatic 1o carbonates using a

interﬁ88talté' B?fﬁﬁg:ﬂglﬁt'anﬁt KgR b%‘ilﬁ’\? Sﬁéﬁtt |g'ﬁﬂrﬁ8§ Hatequfted %ksproducmg a

ardi ng“processes f e productlon of

o g R B %9?"»%%29%2%?&&&8@%%%&%%@ Bfa

made. The resent i nvent ors haye. now ca
proiog*geam@gioaquéwedys'aesaéo%é %?féag Hheact '8“ 8&'5@%3 containing an
enabling a hi purity di aryI carbonate that can

a!kyl@ﬁd:aa@oraateaqn @ﬁedﬁhr@ugbfa tiﬁn%ﬁsmrg‘wa&faa|fﬁ@9“%aetwee” a dialkyl
hi gh- perf ormance pol ycarbonate to be continuously

carbpmatderedan stabatjc frenohygrooly eeguebyesk i od of tinme from
such a reaction mxture. As a result, the present

i M\IAtO e prsent krehtts disddsedps psomess ifovertducin gediroratic
di scovering that the above object can be attained

carb&ﬂét%%l@ BIBRBSTol I MMY-stgepaNIatibe Bolimsli adridusairoposals
carried out using three distillation colums in a

regaﬁcﬂﬁé Ebféjssgg G5 thehﬁ%ﬁﬁc‘,’tﬁfn of 28 chh ﬁfl)@cé?ég cOME R, éﬁomatlc

scovered t I's particularly preferable
reactive i the o
Cafbaf‘%*{eﬁ Va'?‘FQHSS ﬁ‘%@\} Qéﬁl%ét%\?\ﬂl c%dhﬁz}g a@é%ﬁmafdi ed The
structure, and noreover, t three tlllatloncl
presghLIaRIvTS HEVarEY SATEH oub skl Sma et TippayeTw S sBEbie
conditions. That is, the present inventio #) ovi des
procgss enabling prt@epyrityaiiatk @a@O@amﬁa& rappey Cgﬂs U At material of
di aryl carbonate in which a diaryl carbonate is
a higi-quialthe éndyhiglaipienigrrasnee polycarbanatmiebe SPNHENHRRY pepfuced
m xture containing 13 F105110 A0501 UP20 KAN an al kyl

stabBf ok agablopgatigdrivatofhiase froensudit aremdiontmbdigie. a As a result, the
transesterification reaction between a dialkyl

pres%@% W%ﬁgﬁg ;h;%:@e ot R the preseitigventioreaftaratiscbvering that the
above object can be attained through a process in which separation by distillation is
carried out using three distillation columns in a specified order. Moreover, the
present inventors have discovered that it is particularly preferable if a reactive
distillation column and the three distillation columns, each of which has a specified
structure, and moreover the three distillation columns are each operated under
specified distillation conditions.

That is, the present invention provides:

1. In a process for the production of a high-purity diaryl carbonate in which a diaryl

carbonate is produced by taking as a starting material a reaction mixture containing
13
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F105fe@dhdf0T P2 AN Ng material into a reactive
distillation colum conprising a continuous
mul ti-stage distillation colum in which a honobgeneous
catalyst is 5 present, carrying out a
transesterification reaction and distillati

an alkylraryk catbenaleythahhas hean ebtained threxeh @d&m%teﬂﬁcat'on reaction
wi t hdrawi ng a | ow boiling point reaction m xture

betweem adiaikpbcaraopatedarkdn dremitit memahydery daropeuntd, epenuousty
portion of the colum in a gaseous form and

feedifghé BUAHAG Ynatetibid nev Reacaivlidistilatbhicotunoicomprisagt & on
m xture containing a diaryl carbonate froma | ower

f | & ¢iom g?'é?'féfoﬁlbrta‘tél ti9
contuHB&uéé @i;urlrfg g%édggg;%frﬂfdé@? dd("f{ﬁ”é“;?ﬂ‘“ﬁ? gh boi 1 | ng poi nt e

pres:%. %Ilrglﬂpmdftautrrgn &ﬁé%hBH?é’éé%d Sd Ggﬂﬁfﬂbd Qﬁf?.liténeously in

rial separating co

contlnuou ected to 0
said R SRR oS Eahe A BRTBREhe %ﬁﬂﬁagétﬁé* (gl Eontaining
carbonate and a col um bottom compon %] conta|n|%% ”
a prachiseg shieliyCtarangeta AT AN UBPEB GO T O bler o dpagasEbus form,
(b) said colum top conmponent AT is continuously
and contireuskuwithdravwingl adrigh boidag eindtreation Mptde féwtammsa diaryl
having a side cut outlet, and continuously subjected
carbboateseqraraniowen poytiati st finkel couron in atlsyuid tasry wiher ey the
conponent BT, a side cut conponent Bs and a col um
|nuyb@émgﬁ1@9ﬂpﬂﬁgﬂt BB, the high-purity diaryl carbonate
bei ng 20 contlnuously W t hdrawn as the side cut

ddint kAo lixiife IPSorapRBEThtrBdudsd into a
co%?%ﬁgﬂgﬁﬁ bloﬂtn‘%oduced [ nct)o alm [ nt er medi at gnbm l'ing

high%ﬁ%ilﬁ*&%ﬁ?ﬁn’a%né%@ é?attln ‘Rﬂ'b 2 e %Htlﬂ%oﬁslztl O}]é"dt'éd to

and ™ cont uous to separ
di sti t t
sepdtgion by RaRgt e, aﬁ*ﬁ”gé%&m%%”%%ﬁﬁ” oneaaw“?ﬁ*g?%a%fy‘
d t t 25 Cs hav .
careBnSind e RE SR camaBret o TadT AETREAH g o
a boiling point between that of said al kyl aryl

boilipappirianaiedall t hat of said diaryl 14 F105110 A0501
UP20 KAN car bonate, and a col utm bottom conponent CB

hav gasheoludinetopl carapdremi e iasoatinuasly tbegosedinto a diaryl
t her eof .

carbonate purifying column B having a side cut outlet, and continuously subjected to
separation by distillation into a column top component By, a side cut component Bs
and a column bottom component Bg, the high-purity diaryl carbonate being
continuously withdrawn as the side cut component Bs; and

(c) said column top component Bt is continuously introduced into an
intermediate boiling point material separating column C having a side cut outlet, and
continuously subjected to separation by distillation into a column top corﬁponent Cr
having said alkyl aryl carbonate as a main component thereof, a side cut component

Cs having as a main component thereof an intermediate boiling point material having

a boiling point between that of said alkyl aryl carbonate and that of said diaryl
14
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F105310TABSRT a3 Kdording to item 1, wherein said
columm top conponent CT from said internediate
boiling point material separating colum Cis
continuously fed into 5 said reactive distillation
colum. 3. The process according to item11 or 2,
carbopipeARd SHUUBB RAHRTHERTBRNEBEB A3KING SaiF Ajabvh Bfpanate as a
internedi ate boiling point material separating colum
maincanperentithee@él y fed into said high boiling point
material separating colum A 4. The process according
2. The processaccbrding twitdmtio whereimesasd wob ennl topeaarnpopeiidCy from
distillation colum is a continuous nulti-stage

said fitetrhédiatd 96116 BNt nwRBRAll Sp2@at@iy colOiey 0as cohfifudusly fed into
nunber of stages n thereinside, n satisfying 10 < n <

Saidﬁ@acvt\ﬁe dTQﬁiaﬂbﬁg;%ﬁﬁnﬁccordi ng to any one of itens 1 to

, erel n sal I gh boiling point material
| I =St
3. B Reat Bt e Dhar oM SRR iBim gomponent
nunber, .of st s, nA thereinside nA satisfying.20 < nA
Ca frof1 sagdpfengedinia bping Sent s al rgParatas sobizar Grisicogiguously
1 to 5 wherein said diaryl carbonate purifying
fed inte i@ high Boiling At MAsedanmARaratiBRERIUATSA | | at i on
colum conprising an internal with a nunber of stages
4. Time pregessrasicaeding B say pseyaf itgneo1 o gBwhemn said resstive
process according to any one of itens 1 to 6, wherein
distilegdiod dohfiranniedi coindinu@ls buili-stagepdistiltativateturah comprising an
separating colum Cis a continuous nulti-stage
interdlaiblvith baturiber Sfdtagas 6 ongreirsidy) regatistyingnd@ wir h<ago.
‘ nunber of stages nc thereinside, nc satisfying

: Y e _
5. %Q?g?&&é% é%comﬁ%% Qﬁ?i%lﬁle%ﬁcﬁ%h?’é 1% Homﬁ@b’e@;éﬁlcpfughhtiﬁgiﬁr@ point

S ; . .
7, wherein dis ation operation sal

) PRSI S43  ROER Ay SOL LR,

enperature

fram 185 to 280C. and a calum to ressure PA.in.a
comprigiga Sy niTBA W58 TSR GaS Fies 16 BIBETHS: ReSAISHIR0 = M
- KAN 9. The process according to any one of itens 1 to
= 180 wherein a distillation operation of said diaryl
carbonate purifying colum B is carried out at a
6. The precdsstacnerding to any one of items 1 to 5, wherein said diaryl carbonate

purifying column B is a continuous muilti-stage distillation column comprising an
internal with a number of stages ng thereinside, ng satisfying20 = ng = 70.

7. The process according to any one of items 1 to 6, wherein said intermediate
boiling point material separating column C is a continuous multi-stage distillation
column comprising an internal with a number of stages n¢ thereinside, nc satisfying
10 = nc = 50.

8. The process according to any one of items 1 to 7, wherein a distillation operation
of said high boiling point material separating column A is carried out at a column

bottom temperature Ta in a range of from 185 to 280°C, and a column top pressure

Pa in a range of from 1000 to 20000 Pa.
15
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F1091eapRrosbuiPBKANa range of from 185 to 280C, and a
columm top pressure PBin a range of from 1000 to
20000 Pa. 5 10. The process according to any one of
items 1 to 9, wherein a distillation operation of
said internediate boiling point material separating _
9. THuwt proceSsiascomiing tedanyone &f itamsol tm®, waetedwa distillation operation
tenperature Tc in a range of from 150 to 280C, and a
of saidHiam deviporpate $erifénd’coiumraBriscgrisaf oditratra &@0mMobdti8u00
Pa. 11. The process according to any one of itenms 1 to
tempEPaturd gL &h B rangeof funt #8% o PBO°C tandaicdlummgtodprdssage Ps in a
poi nt material separating colum Ais in a range of

r The process according to any one
rang%f&ﬁognngégé?%%%?o\h%érei nareflux ratio for said

paryl carbonat e Lfyi b S, |
10. (it btpEs AeRiing e b bRE REHEL B 5 whireh G Hn
of items 1 to 12, erein a reflux, ratio.for  said . .
operaiipR Pﬁﬁalﬂam@rwsﬁlaf%%'&&ﬂmmah%‘ SeRyaNaY icﬁﬂ”ﬁ%?:uﬁncar”ed
Cis in arange of from_15 0.01 to_10. 14 o
out afigyenlBmn hattam ferergraters bo e s2ngs af e 13%}7 @%ﬁ%&a@é@sa
according to any one of itens 1 to 13, wherein the
colutingbenyessuae Faniataerargeuefsus ti00upedaPP Raybst i t ut ed
with a |ower hydrocarbon, and has a hal ogen content

11. ofhéptodmesaccbatin®td apponeaf dentsehto 10f whealieth a reflux ratio for
intermedi ate boiling point material of not nore than

saidHigh Bamhg%ﬂnt&nét@ﬁbpﬁpa%ati@% cBYmi AI & réeyd obfram 0.01 to 10.
hi gher boiling point than that of said di phenyl

12. ﬁ?g?%@@é&soﬁc&ogtﬁé%w%@gUﬁ@%fl@@né’ﬂ’% 135whéfdn a reflux ratio for

_UI‘ILy a I rbonate according to item 14,
caidfi SHErr-RabTEY R R R DL e
13, DONBFARS: HEOHADELP AV ORIt aen & 18 anWASEIGH IS raio for

~and the content of each of phenyl sali Cr¥| at e,
saidvaiermediate briingl PairlRateyist seRaEENg gAwMN C is in a range of from

1- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene, whi ch
0.01at0e10.16 F105110 A0501 UP20 KAN by- products having a

hi gher boiling point than that of said di phenyl
14. cArfighaiueity dipheoyl carboreateltraied yrthe process according to any one
of items 1 to 13, wherein the diphenyl carbonate is unsubstituted or substituted with
a lower hydrocarbon, and has a halogen content of not more than 0.1 ppm, a content
of said intermediate boiling point material of not more than 100 ppm, and a content
of by-products having a higher boiling point than that of said diphenyl carbonate of
not more than 100 ppm.
15. The high-purity diphenyl carbonate according to item 14, wherein the diphenyl
carbonate is unsubstituted diphenyl carbonate, and the halogen content is not more
than 10 ppb, the content of said intermediate boiling point material is not more than

30 ppm, and the content of each of phenyl! salicylate, xanthone, phenyl

methoxybenzoate, and 1-phenoxycarbonyl-2-phenoxycarboxy-phenylene, which are
16
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F105390 A’djgmhug:lgﬂpm[\]y Bi phenyl carbonate according to

item 15, whereéin the content of said internediate

boiling point material is not nore than 10 ppm and

the content of 5 the by-products having a higher

boi | i ng point than that of said Bi phenyl carbonate is
by-prodtctstravinighaihighter iwitinglfointrthenthatrofmaiq diphgnyhesrponate, is not

carbonate according to item 16, wherein the hal ogen
moretRBA @ ppr. NOt nmore than 1 ppb, and the content of the

by- products having a higher boiling point than that
16. Jhe MiEnGHRAP Bithehg! 8288ha Secbplings feht# \iherpimmihel Content of

. A"process for the production of an aromatic

said E]?%ﬁiea%gt%%ﬂﬁ%géo“ ﬁ'ﬁﬁ@ﬁél% hbt fdkd Bilin WDb N PeBddritent of

mprising using the high-purity

car bonate ac i
the by roguds hauTgF mw% ms‘i@&ﬁt han s i R cddonate i
obt ai ned by transesterification between the
not mergHhan S0tRPMAi phenyl carbonate according to any one of
items 14 to 17 and an 15 aromatjc di hydrgxy, co
17. Aiivanichguils aRyl SaEERelLRRTERGIB Ry BN ERRI S galogen
the present invention, a high-purity diaryl carbonate
contéxatvis mot niovesticamt opibs aof! thetcontestivhthe bmprmwt%banmaawhigher
hi gh boiling point inpurities as required 20 for

bmhrﬁ}j Fdw tHh halbio thediphehyl cainbridtg s pet morerttrare10 ppm.
ol ycarbonate can be produced stably for a prol onged

18. p,Q ‘r@c%s%ffoF {HEpIRILBHorR B §n sk &inhti® golebesdralte dyteasestanification
mx ure contail ni ng an al kyl aryl carbonate obtained

with G B dAIEEP LBfbLAE cOfipfiAG Ush BRIy diphenyl
25 B f De 1
carb g ARG A5 o Gl ¢ 4207 S AbIHaEHE. 1 1S @
t 17 F105110 AO h
19. DA AGals Py AR ETAtEICRLARE oY 18 Ses et é@Be%@f s
t t of th h boil
highepily stAnenyt gaﬁhmatiascq&naﬁ%'%&?@gnﬁpr&'cmgﬁ 436" G angan

hi gh boiling point material separating colum, B:
arorgatir gihydemdycmmpoynt.i f yi ng col um,

Advantageous Effects of the Invention

By implementing the present invention, a high-purity diaryl carbonate having
low contents of intermediate boiling point and high boiling point impurities as required
for producing a high-quality and high-performance polycarbonate can be produced
stably for a prolonged period of time using as a starting material a reaction mixture
containing an alkyl aryl carbonate obtained through a transesterification reaction

between a dialkyl carbonate and an aromatic monohydroxy compound.

Brief Description of Drawings

FIG. 1 is a schematic view of an apparatus for carrying out the present
17
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F105%1BTA05®1 UP2nt #paNonponent of the diary) carbonate
purifying colum, Bs: side cut conponent of the
di aryl carbonate purifying columm, BB: colum bottom
conmponent of the diaryl carbonate purifying colum,
C. internediate boiling point material separating

inventiohumm, CT: col um top conmponent of the internediate
boiling point material separating colum, Cs: side

A higibottingipoirhatefiat Sepdrating celdim, drbeplummytoposamparent of the
mat eri al separating columm, CB: colum bottom

high BEITRE RN reAtetiPsépdrat] n@dolamw Aaotbiung poitorn auenponart of the
separating colum. Best Mdyde for Carrying Qut the

high hBYlﬁg.tdbo‘Pﬂ rﬁﬁteﬁ'llé?sé;%rbﬁﬁ\g E@I’un‘ir’ﬂfB Rf@r%(ﬁﬁérbohﬁ@bu@ﬂynngs‘:olumn

det al 15" A di al kyl carbonate used in

Br. CPRJ@'SQ 2o PR RARE A B CRBRR R [ TRGRER IRy ice cut
compen oy penyationdl R el B Oy SRl tfponent

aralk roup having 6 to 1Q carbon

of th@fdlaungpua lewna;ﬂollgwaug %H?Rfﬂ‘%a ‘J?g P%‘EE‘EW@%”%
propyl (isoners), ally), buty i somers), bute

sepafatimgreolsinn, ancolun tsxpn@r@pone?réé the i@@iﬂé?@l?te ﬁ@ﬁ@g point
(isonmers), octyl (isoners), nonyl (isoners), decy

matelrizs eapamtingubluryc) Okesige wet tymhporent:fitoy wteaﬂe@uatm bOl“ng point
such as cycl opropyl, cyclobutyl, cyclopentyl,

maté‘rbé@ |s@B§P@ﬁhg&i&ﬂJrﬁM ctohemtiyih;botioth campanahked therintepmediste

benzyl , phenethyl (i soners), phenyl propyl

boﬂuﬁé Eafmrﬁ%terlgl%éﬂé?mﬁ Peblmr( i soners) and net hyl benzyl

The "above-nentioned al kyl groups,

alicyclic group and aral kyl group may be substituted

Wi th other substituents 18 F105110 A0501 UP20O KAN

SUC s l.a ower_.al k a | ower al koxy group, a
BESU@SHE?BerBVBE’g”%%%dagﬂ%%ﬁb and may al so contaln

an unsat urated bond t herein. Ies of dBa§¥

car ohatfetowiag: kg %ﬁ?@ﬁnwv?ﬂ%‘?mﬁ GRCHREH\ S onat e

di et hyl carbonate, dipropyl carbonate (i soners),

di afldjalkgancsorrate, useribmﬂ@]pr8®% HMSHHED &S 8iCO  represented

di butyl carbonate (isoners), dipentyl carbonate
by ttie genera formula (1);

R'OCOOR! )

wherein R' represents an alkyl group having 1 to 10 carbon atoms, an alicyclic group

~ having 3 to 10 carbon atoms, or an aralkyl group having 6 to 10 carbon atoms.

Examples of R' include an alky! group such as methyl, ethyl, propy! (isomers), allyl,
butyl (isomers), butenyl (isomers), pentyl (isomers), hexyl (isomers), heptyl (isomers),
octyl (isomers), nonyl (isomers), decyl (isomers) and cyclohexylmethyl; an alicyclic
group such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycioheptyl, and
an aralkyl group such as benzyl, phenethyl (isomers), phenylpropyl (isomers),
phenylbutyl (isomers) and methylbenzyl (isomers). The above-mentioned alky!

groups, alicyclic group and aralkyl group may be substituted with other substituents
18



F105410exos0 T arpon&iaN (i soners), di heptyl carbonate
(i somers), dioctyl carbonate (isoners), dinonyl
carbonate (isoners), didecyl carbonate (isoners),
di cycl opentyl carbonate, dicycl ohexyl carbonate,
. dicycl oheptyl carbonate, dibenzyl carbonate,
suchdisghavesrialkyl gaotm realower iadenerarPUup da CpaRm IrPiuply@ Nalogen atom,
carbonate (isoners), 10 di (phenyl butyl) carbonate
and g @y sontaih v bhsatakated ylopddheteimat e (i soners),
di (et hoxybenzyl) carbonate (isoners),
di ERMsy seHRmy) catdpera Bavingistor Rl dxglatiedinethyl carbonate,
carbonate (isoners), di(chloroethyl) carbonate

dieth&Lé@@BQ?%,%nggi B&%@t(i&blraersﬁrdw@a&@rbbhgmmtepﬁn;

_ ( onates, ones preférably used in
s canBiSBRPEEIoAe R o aben e ere)

. atonms_and not contai ning a hal n_at

cihe A AT BT (OBET e APRT SRES A R . Sy Sarkepate
Moreover, of preferable dial kyl carbonates .

(isorparsh, ooyl arbaate (a6 on G100CH} ETIPAREySdrap 5 peopenty!
produced in a state substantially not containing a

carbhahteg dicyclaexyleabphatieodicyciohsiy @arbrqn@tﬁ.&kb%m@%ﬁ?@nate,
carbonate substantially not containing a 20 hal ogen

diphanethghcarbonbte (isamerisindi{piidnylpropyl oatbenatengsemaed)ogen.
An aronmatic nonohydroxy conpound used in the present

10 di(pH@Wt}/l‘?'&aHﬁJ@te ?Qﬂm@m)gdf(@fﬁlb&mt?ﬂ caybarzte (isemersned

general formula (2). The type of the aromatic

di(m ngf%ﬁyc%%ﬁgt@gsérﬁem,tdigbmﬁo@@meﬂw eavonstd, he

ydr oxy oup 1s Irectl'y bonded to the aromatic
[ OUR b1t] ' ( i r ate@fBomers) and
iR Py ey 4! ke R EPERRe oomers)
., 19 F Sallo A0501 . UP20 N of aromati c nonohydr oxy
di(c USERRPRIRISAEHSAn Art incl ude phenol; vari ous
al kyl phenol s such as cresol (isoners xyl enol . .
(i séﬁﬁ'p%s)e diglkyhearRpnatesnenes sng%‘ﬁg;tgy)' ?.Jéed i e present invention
t et ramet hyl phenol (i so1rr_ers) , ethyl phenol (i sorrer%) ,
15 are piatny cothanates insumeh &' is anualipylgrawe ayingdirtmgre than four carbon
di et hyl phenol (isoners), nethylethylphenol (isoners),
atorbs BBt Mot poaytiph enwlogers aten s) A pdirkicwayy prefersible one is dimethy!
(i somers), nethyl butyl phenol
carbonate. Moreover, of preferable dialkyl carbonates, particularly preferable ones
are dialkyl carbonates produced in a state substantially not containing a halogen, for
example ones produced from an alkylene carbonate substantially not containing a
20  halogen and an alcohol substantially not containing a halogen.

An aromatic monohydroxy compound used in the present invention is a
compound represented by undermentioned general formula (2). The type of the
aromatic monohydroxy compound is not limited, so long as the hydroxyl group is
directly bonded to the aromatic group;

25 Ar'OH (2)

wherein Ar' represents an aromatic group having 5 to 30 carbon atoms. Examples
19
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F105411 80AB5G) URZENtgANhenol (isoners), hexyl phenol
(i somers) and cycl ohexyl phenol (isonmers); various
al koxyphenol s such as net hoxyphenol (isoners) and
et hoxyphenol (isoners); arylalkylphenols such as
phenyl propyl phenol (i soners); hol (isoners) and
of argmatio mPNalySroXyLeEapeIsta nRNisg suﬁia aﬁe!'-\l'e ms?élﬂf!ﬁ@'ﬂ?@‘maﬂous
nonohydr oxy conpounds such as hydroxypyri di ne )
alkylphetmiesadh abyresot yisomess), mylepbb@semsis) anicnethylphenol (isomers),
hydr oxyqui nol i ne (isoners). O these aromatic

tetrafREBNIEED! YisEATEPOL Bt s lpiaies (iBoekes)aptopylstehal (istimers),
present invention are unsubstltuted phenol and

butylﬁHQﬁ&!‘ (?é&ﬁ&s?@&ﬁ&@gﬁﬂom&ﬁe@ﬁ mbﬁww&h¥1@h@ﬁat(ﬁ@ng§r@yp

6 to 10 ca atoms. Unsubstituted phenol

y f
meth&fégééﬁﬁhgha&%o%ﬁ%ﬁﬁé%&k% ! (tRErs) gk PARRyhppol
not con [ a halo er ab
(isorgsb i ROBHEH Gmer g h S PRPRP L BTG @ﬂéec% %&Pfﬁhem'
carbonate to the aromatic rmno%droE% ound usa
(isorpeyis )0t iRt iaEP ¥ PE RIS BIFNASHG IO BRERPH g‘%{ﬁ yI
aryl carbonate that is the starting material in th
ethopyphenal (isavens)i arylalsgipherols sugh@smyeryirrepyphenal (ﬁsﬁmers)
20 10. Qutside this range, the anount of unreacted
naphtadlgiiscahers and varigus sLibstituted mapHieolspgoil hetbraatsumaticof
the al kyl aryl carbonate ai med for becones hi gh, which

monbBydreky cohfdotineBlsuchié HRireaxs/ridnelisenersyyhydroxycoumarin
required to recover this unreacted material. For such

|sorﬁ§%Z%rr‘1§1 .yl cﬁm@t{is@mé@f' ois preferable in a

e of ‘fro 5, nmore preferably from1l to 3.

rr@{g ﬁ%%%léfé@gﬁgﬁ‘@%@éh#%fé@ﬁﬁ &ndé‘\’oﬁ"{éts mﬁ@ érébl? used in the

eneous ai ns h as

presERbANEA %uﬁa&ﬂ%ﬂﬁ@@l@#&&\%ﬂa@’éﬁ%ﬁ%@é Wms:g Al isan
cror O S B A0S b ot S e T kvt

preferably used. The cat aI yst conmponent may of course
preferabie. bddnreaygstaidhesa aramatsy @Qﬁpby@wmm%&n%eﬂ@e?’ n

the reaction systemsuch as aliphatic al cohol s,
substaotialyi ot roomtdipitigex yalogep ana gsefembity Lised énihe @esent invention.

car bonat es, di phenyl carbonates or dial kyl carbonates,

or TRY s ErNeast (o kli kgl @drbonate to the aromatic monohydroxy
compound used for obtaining a reaction mixture containing an alkyl aryl carbonate
that is the starting material in the present invention must be in a range of from 0.1 to
10. Outside this range, the amount of unreacted material remaining relative to the
required amount of the alkyl aryt carbonate aimed for becomes high, which is not
efficient, and moreover much energy is required to recover this unreacted material.
For such reasons, the above molar ratio is preferable in a range of from 0.5 to 5,
more preferably from 1 to 3.

A catalyst used in the present invention is a homogeneous catalyst which

contains a metal such as Pb, Cu, Zn, Fe, Co, Ni, Al, Ti, V, Sn and the like, and which
20
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F1o8poheasongJpreakamnt with the starting material or
products prior to the reaction. The catalyst used in
the present invention is preferably one that has a
high solubility in the reaction Iiquid under the
reaction conditions. Exanples of preferable catal ysts )
dissblves i hesremstion systace PhCatapist m-lyvgimqbb?\ﬂ omEgipe component is
Tid4, Ti(Ow)4, (MOTi (OPh)3, 10 (MO 2Ti (OPh) 2,
bonddé© SrhahRivoups danitficPbe prefénddi¢ us8d( OPhp4atdBy SO ponent
and Bu2Sn(OPh)2; FeCl 3, Fe(OH)3 and Fe(OPh)3; and
mayBfEoufdt RhYESbSer RetictB@ wathtaeBrgdnicadmpound Pregedtin the reaction
nonohydr oxy conpounds, the reaction liquid and the
: | . . - o . y
systirSfihidy St aiole B @ ondnifloRPLEnpELARS Yelkyl pheny!
not , cont ai ni h . i e | Aar :
cartgRpissn Arg ey b Bel R R gl b IS o 2R ARy Edop sublected
all, and hence it is inmportant as a raw material when
to hahrin PRI YUIeCTRGNE Peey ek e By radae sfagon. The
transesterification nethod. The reason for tf]jé{s IS ...
catafyshused imthepregent invepliwsismrefeiablyeonefathas @ kighsgubility in
the polynerization in even an anmount |ess than, for
the meatiph dquitl witer thé ezacticncdnalitogen  Exampes of praderable catalysts
pol yneri zati on reaction, and cause a deterioration in
in tHiheemsepelideebOf Pb{@HZambP@PhpnaiG., dnid@Me pd (MaiTi(OPh)s,
cause discoloration of the polycarbonate. The reaction

(Me@j)ﬁiwﬁhdﬁ?w&)ﬁhﬂmﬁm%rﬂ Kb PBYY Snca, Ispere), Bu,SnO and

produce ough a tra nsesterifi cation reaction
: dj a ipsts that have b
B R £ bt bera s HIE SIS hagfhave been
; +.. T roce d ' ;
el it g megt T S SRS Tl [t e B e
may be an rocess, but. one.particul.arl refera .
for 17 Ria fesPal v apiacherie erimrnly regiante 85565 Waling materia
U P20 KAN process in which a continugus multi -ls)t age
andiasaly sl naticontaioingmhalegag e d Miisacase dbe diary! carbonate produced
distillation colum as previously proposed by the )
doepmes enntsimadaiegen atalpandiharncerit is imposiest asrRgavumaterial when
process is one in which the transesterification

industialtyl srodaeingeepoly berbodiate ky imezmshafreatrensesertfieation method.
aromati ¢ nonohydroxy conpound is carried out in the 5

ThePe@88A%S s i@_tﬁ@ﬂpg%%q@ isqrabaisitin tiae e nigtadial fon the
m xture containing an al cohol is

polymerization in even an amount less than, for example, 1 ppm, then this halogen
inhibits the polymerization reaction, and cause a deterioration in the properties of the
polycarbonate produced, and cause discoloration of the polycarbonate.

The reaction mixture containing the alkyl aryl carbonate is produced through
a transesterification reaction between the dialkyl carbonate and the aromatic
monohydroxy compound (formula 3).
R'OCOOR' + Ar'OH — Ar'OCOOR' + R'OH (3)
The process for producing the reaction mixture containing the alkyl aryl carbonate

may be any process, but one particularly preferable for industrial implementationis a
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F105q0t AgsousiB?ovMKANr awn fromthe top of the col um,
whilTe the reaction nixture containing the alkyl aryl
carbonate is continuously withdrawn fromthe bottom of
the colum. In the present invention, the reaction
m xture containing the al kyl aryl 10 carbonate .
proce$s i wbighiancentinuabsveultietagei distl ation celubash psed@s areactive
a reactive distillation columm conprising a
distilzgiohicollms asipreviosislygaopbsed by dte preseolk inventorswhAgraracularly
honogeneous catal yst is present, a transesterification

preférBRl 4 h Hodesd Blord Rl Weidhane trap@estedflcation reaction between the
simultaneously in the colum, a | ow boiling point

dialk&i?%rgbﬂgte'@ﬁﬂ H{eear_o?ﬁ)éﬂcarwml%{ﬁg?ﬁ egh‘%%@ngi@bbbﬂed oult5in the

nate I's conti nuous W rawn 1rom an upper

resB 08 1 ddEAuEEb OBl FpERESuicd L B o iconas
con DR By PRI e Bl S RS B o

under the transesterificatiogn reaction are_a reactjon
containgtheralkyearg saskonaleds ﬁoahnlﬂ%hélwvwafamfw%% lqé“ of the

is exchanged with the aryloxy group of the aromatic
colummnohydr oxy conpound present in the systemand an 20

al cohol is elimnated (fornmula 4), and a reaction in

whi lphthe e sexritecwdraionp thd feactibk yhixtuae gbntzémibg tiae alkyr eryl

converted into the diaryl carbonate and the dial kyl

carbeAbiROARERed AR @bode MAA6E % eohtinubislyofedriarCa redttive distillation
t herebetween, i.e. a disproportionation reaction

coluﬁngéambﬁsiﬁ a &dhtinliBus W%iis_Yé’géjB%ﬁilétloﬁ EMImPAh Wilcle

present 1nvention, it is mainly the

homg'géﬁ%ﬁt%o (réé{awal‘tﬂgoyg%aréﬁfe}%tggﬁe%&%%ﬂeﬁ %é%ﬁﬁ’énd distillation are
Ar/ r' +R (4) 2Ar' 000 - A e+

carr RSB aeous e £ HGs BB HARAGTRICECHTAMHES
reaction m xture containing the alkyl aryl, car tFonate

contgining areduced izt Rgrienets iSaﬁont'ﬁ\UPﬁ%lywﬁ%ﬁwn rom an upper
invention may be of high purity, or may contain other,

portioorgfdba dslunioin agaspbes i, eantahightbriling BPikRY reaction mixture
carbonate and/or the aromatic nonohydroxy conmpound

contagég Bafiagbtaibonate sherdihkplsigmithdeawb droe e,lower pastion of the
contain 5 conpounds or reaction by-products produced

colunth frhé fiqligeras mslidyd ansrMiBe transesterification reaction are a
reaction in which the alkoxy group of the alkyl aryl carbonate is exchanged with the
aryloxy group of the aromatic monchydroxy compound present in the system and an
alcohol is eliminated (formula 4), and a reaction in which two molecules of the alkyl
aryl carbonate are converted into the diaryl carbonate and the dialkyl carbonate
through a transesterification reaction therebetween, i.e. a disproportionation reaction
(formula 5). In the reactive distillation column of the present invention, it is mainly
the disproportionation reaction of the alkyl aryl carbonate that occurs.

Ar'OCOOR' + Ar'OH — Ar'OCOOAr" + R'OH (4)

2 Af'OCOOR' — Ar'OCOO0Ar' + R'OCOOR! (5)
22
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F1051n0cae5es UH20_Katdnpl e al cohol s, al kyl aryl ethers,
the diaryl carbonates, internediate boiling point
by- products, and/or high boiling point by-products. A
process in which the reaction m xture obtained through
the transesterification reaction between the dialkyl
caNiadbat thadeastiommbridts cotainig hellyl @wpeithanate uspd as the
taken as is as the starting nmaterial in the present
startingweateriahinihetppasentheventiopaoeg the ofdtigh patity, anthayeentain other
catal yst being separated therefromis also preferable.
compaUrRBY &, exdnfiple heae esstadf therdlalkyr ¢arbonate! @mot Hitel anonedic
in the present invention, as the dialkyl carbonate

mon&HrBky EBHg%uHBQ%%H%PESMaWH@WQIkzﬁéﬁrl f:é’r’bo@nbi?}id’r}inﬁtﬂr contain

the reaction mxture containing the alkyl ary

comEGIRRLEL 5 R0 L0 A et enthr
oSSR e B SRR 2 e BT

_ preferable to use dialkyl carhgonate and aromatic
intermgliate g %ﬁb'acrﬁaowé%@adé%r 'Q'aﬁ?ﬂ“ﬁ‘sslo%'ﬂfo%ﬁégéoducts A
and/ or another processes. The term"internal" used in
procese irpwbistriheiraaetinn wixtuisseiiained theaugh thedransesterification
distillation colum where gas and |iquid are actually
reacbon bgtweémthe dialkyhcarbanate ametheaaranmatic mbhehygdiexy geouund is
mul ti-stage distillation colum used as the reactive
takeflig®tik lasahé GRart Ag Wiltetial ihhige pressenindamientwithout she unreacted
preferably a distillation colum having a tray and/or

matejdleakb M8 %été){)k@ HelHEédHrate P ef&iasih i BiseeiraraBblehe Moreover,
al kyl aryl carbonate and the aromatic nonohydroxy

in th?%@%8%%&%s?ﬁ£%p‘léf~néﬁ%ti% %Fgu\‘)fv‘tﬁeé‘q BHLI%nFP [iRRMbN23s the dialkyl

nventi on has an extrene bri um const ant,

and, noreover the reaction rat i e rAmr -
carsBigte g ARt IR o e s e B Baction
carbonate that 23 F105110 A0501 UP20 KAN is, the main. ..
mixtpEeneentaining the AkYiAVeeaPPIaE; {GAt sdaken 68 %%ﬁt?rﬁ%% material in the
| ow equi librium constant, and a slow reaction rate.
present invenierrbefidesiesie diallyvhcadanate pnd@sg@atic monohydroxy
di stillation colum having both the packing and the
compoayd aswihhmtiodueed attoitbe paadtionsysteny, it pr alcorrubiasakle to use
the continuous nulti-stage distillation colum used in
dialynearnemeité wad Brématic mMaidhgdrdgrearapsyndigeaaverédirom this process

reactions in the present invention. It is yet nore
and/or another processes.

The term “internal” used in the present invention means the part in a
distillation column where gas and liquid are actually brought into contact with one
another. The continuous multi-stage distillation column used as the reactive
distillation column in the present invention is preferably a distillation column having a
tray and/or a packing as the internal. The reaction between the alkyl aryl carbonate
and the aromatic monohydroxy compound present in the system in the present

invention has an extremely low equilibrium constant, and moreover the reaction rate

is slow. Furthermore, the disproportionation reaction of the alkyl aryl carbonate that
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F1o5am1ef apad] eFoar KN s distillation colum to have a
portion packed with the packing installed in the
upper portion of the distillation colum, and the tray
portion installed in the [ower portion of the
distillation colum. As the tray, for exanple, a .

is thebunlalr esardipn is atep, arpeguilivéum Wﬁ??tl@,\?&ld\)'@&ggw eguilibrium
counterflow tray, a Superfrac tray, a Maxfrac tray or

consfht t dved hiskew ssactionebi. adt kas hsen ldisquaekdchigiat armulti-stage
i rregul ar packing such as a Raschig ring, a Lessing

distillatiB8 cofuniahlavingsbth %@Eétkiﬁg@ﬁb&he arnyl a thiedtesaalds @articularly
D xon packi ng, a MMhon packing or Heli-Pak or a

RbRY it i kd in th ti

Prer e R o A A R ol =21

. Racki.ng or . it Lo : l; e t

aist N8P eifiasht HfadpagudiSn REBrERdRifrerhohe, iigygt more
in the 15 present inventiqn neans .tha y ;

prefarghisdor 75 Bhsetion. cqlfmniodiang: 4 QOFPM&%%? it e packing

~ theoretical nunmber of stages in the case of the . . talled

instajad ity upkerdration PY the gistiirtionealump, apd the iRy Poryepypstalie
col um having both the tray portion and the portion

in the dmkedpevitioh of e distitationgcolumme arss thedray fargixanie; aiypble-cap
nunber of trays and the theoretical nunber of stages

tray, @f sithe tegck valye t24y, dluneatiowteaylasSupariiar draycal rac tray or
used in the present invention is preferably one

the IIk@VArathrifieablat eRahe Wakking, BHNbegulaf patkiggsuoh as a Raschig ring,
thereinside, n satisfying 10 <n < 80. If nis |less

a Le%giﬁﬁorﬂ’% d Ihﬁlpgfﬁg,ea BeHN\s2H8lI L Brdetd 62588dle 28 Dik& packihg, a

'possi to attain the desired production

Mcl\/f"ﬁ'}]o%g;g%c&wrﬁﬁ ISﬁ?él%[i-’Patkoorkaegﬁu&ﬁng Egﬁipﬁg%}ﬁ’%%el b, Gempak,

he conversion e the desire
i,op, 25 ano t 0 _be. at tai e
TECH AR oF % Brins S0z R SR pfcilS by Ao ffdrkcare
than 80, then the pressure differenc tween the tqp
prefarbloo Neta At 1Adem “RUDLRT 6! ARSSS (OPSbTRANEEBPh Rea In the
beconmes too great, and hence prol onged stable
presepé irveintion heeaastbatither fotal Inumbensmfdevsrin the caee ghadray, and the
necessary to increase the tenperature in the | ower
thedpetiddl enuntfer df veagesl innine case oh émcpadiing rAeeardmaly, in the case of

becone |iable to occur, bringing about a decrease in
the Fi-sRigeddiNmbhaving st the efgr mdrtien rmaddiee fortion packisi with the

n <60, wth 20 5 -<_n <_ 50 being yet nore
packh§l A the sum of the total number of trays and the theoretical number of
stages of the packing.

The reactive distillation column used in the present invention is preferably

one having the internal with a number of stages n thereinside, n satisfying 10 = n
< 80. Ifnislessthan 10, then the conversion decreases, and hence it is not
possible to attain the desired production amount. Moreover, to keep down the
equipment cost while securing the conversion enabling the desired production

amount to be attained, n must be made to be not more than 80. Furthermore, ifnis

greater than 80, then the pressure difference between the top and bottom of the
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F105Vh0ca®8D1 LIPRO IKANDr esent invention, a process in which
a reflux operation of condensing a gaseous conponent
wi thdrawn fromthe top of the reactive distillation
colum, and then returning sone of this conponent into
t he upper portion of the distillation colum is e
colurgabecedmes poigse s andhapce prelenged stable epetationkeqames difficult
ratio is in a 10 range of fromO0.05 to 10, preferably
Moreyves it bechmemnecessaf e tabicie agelthedemperatuteis thgrlewenportion of
i nvention, when continuously feeding the starting
the cohiner | #ld Bendasidengattions bddome Hable toacbonarieging abaute
reactive distillation colum, this starting nateri al

decréSse ﬁftﬁé%fe@éﬂtwit{/.edA infdre preferdblstrahbatéramiscth utinni £ &0, with 20
[1quird formand/ or a gaseous formtrom inlet(s)

< npg\éodﬁgnb@ep%rgigr%eﬁéﬁéal ity of positions in the

upper portion or e 15 portion of the colum

bel th tlet,i t 11 Qr .

e FetEr g dsBhe bl P BRIcARRI UeES s Mcoperaton o
concaRBKto HEPEFGH SPIBPRBR IS YLD (o fom B el erive bf¥fation

| ower portion thereof, which is a preferable _
colurmbeud teen retarning spreseithisi garepenast intpithe sppRE PRHigh & the

for at least one position where an inlet is installed,
distiltatiopecdhernnes patriesl patdk iprefepainte. okm thisocasee th@rafiuxyratio is in a

portion. Mreover, in the case that the packing
rangeTFdng @05l O mrefdrablgf0. 88 ts Spnors prefetabled. ki nlysthe

a process in which the inlet is installed in a space

presBAt RERtIGM SvhareESntHudus et theetamiaghaesial Sontaining the
preferable. In the preséent invention, the nethod of

' f i ial is
alky Y| GitbAG AR PR S sl BRumPY S78 Siartiflo Miheral
is preferable t.o. f : . '
preferabi felddf‘ﬁ’o ec%?tﬂ haﬁgp rcgjﬁﬂgﬁ ngiq@%ﬂn%zﬁoév@/?rh% 5%58%?%““ from
] ortion of the distillation colum., In this case, the
inletfSpipyidediin GOP@T@ RIEAIDAET PRsIeeS L thp Ry PRIt 353 fjddle
A0501 UP20 KAN material or reaction |iquid m?¥ be .. ..
portiontafdae cotummbelavhiecersawntiatdy dieheprei ROTIPROT the distiflaten
material, or may be introduced into the colum froma
coludirf.f evlerovienliethe oasdef usingra diailatieneralwnn hayingtherpacking
if the transesterification reaction between the
portidinahkiié uppar poniaheharebf shel the drsrtpartiom ivotnedowsey portion thereof,
conmpound Is carried out using a 5 honbgeneous

whidisa YedferdbteBrbbdirserdt! iﬁ??]@beéﬁn@m\xénti@nyists preiferable for at least
e

catal yst as is; nore of
one position where an inlet is installed to be between the packing portion and the

tray portion. Moreaver, in the case that the packing comprises a plurality of sets of
structured packings, a process in which the inlet is installed in a space between the
sets of the structured packings is preferable.

In the present invention, the method of making the homogeneous catalyst be
present in the reactive distillation column may be any method, but it is preferable to
feed the catalyst into the distillation column from a position above the middie portion

of the distillation column. In this case, the catalyst liquid dissolved in the starting
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F1053a0cA0B0RIPSID KN a different catal yst can be added as
requi red. The anount of the catalyst used in the
present invention varies depending on the type of the
catalyst, the types and proportions of the starting
mat eri al conpounds, and reaction conditions such as

matetibkor reactibnfiguidipay Seuntodured into theaealudn tepethenwth the
The amount 10 of the catalyst is generally in a range

startiafy rhateral 0P Bkly be irkfodhdey imei thatcolyme fremabldifferenbmiet to the
0.005 to 10 % by weight, nore preferably fromO0.001 to
startihg ¥ erigei Mbredv¥ep 8btheGrarisestdrivicatiomes ghiondletiveen the dialkyl
s?arting material. The reaction tinme for the
| 4l il ' &dl el dlt@ising a
carb%rﬁégcgzaﬁ'ﬁftﬂé erﬁ%:ilb%oﬁ HBNCEARSLRE iLErri @sing

I nve on I's considered to equate to
d : ¢ . Lo
o SRR A LG5 LR b BETE L8 Tl Gt 491 Fore of ne
SamRICaiE Al S NeaP P A, ¢HEh GHEEH 51 SBraggs, ThRaNTount of the

amount of the starting material fed into tge coTJ m,
catalyreusgghie thaPrasetinventionmariesdansading pa the bpg ¢ dhe Catalyst,
conditions, and so on. The reaction tinme is generally
the typesiandpgepations ofthedstantingonaterish aempophes cartbhrgaaYo05
to 5 hours, nore preferably 0.1 to 3 hours. 20 The
condifEed suh detheersaictioe tsrapeetuegrehitiengaction peessype. of he amount
the starting material conmpounds used, and the type

of thaNhtA)BY8gePbrdilyan elapgeif froe. 00Ba bl 3% byl preferably
is generally in"a range of from 100 to 350C. It is

fromltoddﬁbﬁft&*%b%t&i/ wieilfgﬂf,‘%ﬁé:% bidferaBRORAD HGTRSN aite yewsighedased

I'NCFease the reaction rate. "However, if
reaction r [ q, hi gh, then side reactions
on trbee@ogﬂjew?|9hgﬁgtﬁe§t%@@grrﬁa¢e®%l.25 exanpl e production of
by- products such_as, Fries rearrangenent. produ f
(T MR SiaDE SATea P BPRUT Bt oB iy ed By the present
~ester conpounds thereof increases, .26 F10511 ﬁOSOl. fquid
invenkon iseensered tp eayrir i thapverage residences Was sl the fraction hiqu
reaction tenperature is preferableg in a range of from
in the3eativedistlatioor eolpmer erThisl rpacton timexsuies Japendygon the form
preferably 180 to 240C. Mreover, the reaction

of tHer iess HakEin\tas idestilldiégre ndiumn and tireentryper of stelges, teaampuigt of the
mat eri al conpounds used and the conposition of the

star§h@ fridtédal T84 fitbahe cblign’®, theagid and aevmert af thecatatyss,dhe

on. The reaction pressure may be any of a reduced
reaction conditions, and so on. The reaction time is generally in a range of from
0.01 to 10 hours, preferably 0.05 to 5 hours, more preferably 0.1 to 3 hours.

The reaction temperature varies depending on the type of the starting
material compounds used, and the type and amount of the catalyst. The reaction
temperature is generally in a range of from 100 to 350°C.  Itis preferable to
increase the reaction temperature so as to increase the reaction rate. However, if
the reaction temperature is too high, then side reactions become liable to occur, for

example production of by-products such as Fries rearrangement products of the

diaryl carbonate and an alkyl aryl ether, and ester compounds thereof increases,
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F105p1 @sA0EE URQOTKIANTr essure, or an applied pressure. The
columm top pressure is generally in a range of from
0.1 to 2x107 Pa, preferably 103 to 106 Pa, nore
preferably 5x103 to 105 Pa. The "selectivity" for the
diaryl carbonate in the reactive distillation praoces ?

which is uridesinebleyr deeirthisireasen.i the reactisgsiamraTaiuie i PLsf Prab yina
aryl carbonate reacted. In the present invention,

rangdbbfrosel & to 2803C, afiomeoprefarablyt 1’@1tc95@6°(£hryegmte'eadre§er@@y 180
attai ned, preferably not |ess than 97% nore

to 24D €f elv&hbwvémhel Retioh prefe vhnes ependingiorethe type of the
distillation process in the present invention, the |ow

stanlﬁg'nlldél}@ﬁgl PBuﬁ@@G&éd’QnH‘tPﬁé H&l@lp@@i‘ﬁbﬁ'd’f'ﬂﬁ@ sfd{*@ng material, the

di al k carbonate i s continuously

reactYEH ﬂ%ﬂ‘; tJTB(HHGI %)e?ﬁgpﬁﬁe E@% q‘ﬁrbr%gsun%emﬁg lbeBhy & &reduced

or m— an i'ng point reaction

e g A LB oS TE ooz
colum in a ljquid form The |ow bo ‘ﬂ% Odsr}%ﬂe

gener%lh/cm.%fana%(@fdf@n@aw%m%. HathF@f%(PHM i1 TGt MeRR

t he aromatl c m)nohydroxy conmpound present in the
pFEf€$§fS|Vé5N10urh®é@CP@d al kyl aryl carbonate and so on. This

20 low boiling point reaction mxture is preferably

r e($ed' sejedtigity clor thge diand caneonatam the ie@ctiv distillatien process in

transesterification reaction between the dialkyl

the présdranayéhtindstbaeed opnbbiziky| mpyldayosmty reactedunth the present
carried out. Moreover, the high boiling point reaction

inverfiof &4 H%\é@cf?ﬁ&;?bf‘néh@sﬂlﬁfﬁ%% cdPgeaheren Pk attained,
conpoun unreacted al kyl aryl carbonate, and in sone

pref%“fﬁﬁﬁquf?ééatrhﬁ%ﬁﬁvhﬁ%?é Rdfe Jbﬁ’y Eullre%'th&?ég%nat e and

et her an SO on ermore, this high
boi,l i.n oi,nt ion > N C
s e e %fﬁ%ﬁlﬂewrg”aé%%e%%e%%@%i@daéa R\ BU/boiling
npurities and reaction b rodu exanpl e, ..
point §RAEHAR &GS 56NaIMga ot R chisRordiaRy! ¢t 'ﬂa‘egg GBSty
poi nt between that of the alkyl aryl carbonate and
Withdraam fepmithe upper perticneefiiba Lokinm dmagasepes firm, gnd the high

al koxycar bonyl - (hydr oxy) -arene (e.g. nethyl

boilisgpocy redacijon mitural doyttaiCaigkihkeadigry) cardobateaisecoréingously
net hyl cresyl carbonate), an 5

withdakexiyemrtbenyel pbrkn@mcsmh@cwwn)n ar @ tiquidgogm. n&hbybw boiling
nmet hoxybenzoat e),

point reaction mixture may contaln the alkyl aryl ether and the aromatic monohydroxy
compound present in the system, unreacted alky! aryl carbonate and soon.  This
low boiling point reaction mixture is preferably reused by recycling into the reactor in
which the transesterification reaction between the dialkyl carbonate and the aromatic
monohydroxy compound is carried out.

Moreover, the high boiling point reaction mixture may contain the aromatic
monohydroxy compound, unreacted alkyl aryl carbonate, and in some cases small

amounts of the dialkyl carbonate and the alkyl aryl ether and so on. Furthermore,

this high boiling point reaction mixture may generally contain small amounts of other
27



F1053h korgethy/pAdadN carbonate (e.g. nethoxyethyl - phenyl
carbonate) and an alkylaryl-aryl ether (e.g. cresyl
phenyl ether), and high boiling point material having
a higher boiling point than that of the diaryl
carbonate such as an aryl oxycarbonyl -(h.ydrox_P/)-ar_ene i
impu(itieg andireastiorsy-prydusts for example, intermediate boiling point material
al koxycar bonyl - (aryl oxy) -arene (e.g. methyl _
havirhameXieanebeiveearthal dhtharafky arylicarbenate @addhgtofithe diaryl
cresyl phenyl carbonate), xanthone and substituted
carb$bNQRASs @esolbMl ARosgaasIM-( {ydirkoxyareps ¢ag. (retbyl salicylate),

phenyl net hoxybenzoate), an

an algk%Lég@%@D%?%ﬁét@K%.lggﬁ')@thﬁrc%gyl(c%rl%nﬁﬂ}? B

zoate) a

oo R PR S ARSI A R et o

conpounds. i n _brackets for the, interned ate | LI
alkopHIRY - BB RPN ER o HBSHOSHE B PIHGY dar et e B

descri bed above are conpounds that rﬁ% liqe present _ip .
alkyland-anyigihenis. g.rgepdinhenykaber andinigh Pellipg poiit nagrial having a

di phenyl carbonate continuously wthdrawn fromthe
highkokeiing @oirit dnar that oé theediarylhcarkprate Isughiasréntol urm i n

the case of 20 using as the starting material a

aryldxgastbonyl-{fiydroxys-arent & i phenyptdaficylatengh car bonat e
obt ai ned through a transesterification reaction

alkoREINBERY I aRRsY lareas e BaiRtiay bhapRpisdnzddis)e aneikylatyd-aryl

cause of the production of a conpound having an

carbgulpgF?%%eié.?}%’r%gﬂ%xlﬁ%r?ﬁﬁé@grxar’ﬁané Bihg diR¥tieedkanthenas, an

1 ' koxyet hyl al kyl carbonate
resent i Nt LA At [ nate 25
ary G e Rt LR R e S 8 b ifiE o dino 8l 2802 € 72
roduced from et hyl en car bonat e an n | . .28
oy ST R U TG BT PrERE OB o nt
by- products as above may be difficult to separate
aryl@gucarkeny R HEeRex¥BErpRe fRded hitherto, it has not
been possible to reduce the anmounts of such high
1-phHzwioxyoarbpoy 2-phenpxyribexy-poanyiedeh sufficient |evel .
Moreover, regarding the internmediate boiling point )
by - Phedwaipunds idocaskets fortihe etetroediatenboibng peintonaterial and
even been any nention whatsoever of the existence
the hig@rssifing pitt material described above are compounds that may be present
in the high boiling point reaction mixture containing diphenyl carbonate continuously
withdrawn from the lower portion of the reactive distillation column in the case of
using as the starting material a reaction mixture containing methyl phenyl carbonate
obtained through a transesterification reaction between dimethyl carbonate and
phenol. Moreover, the cause of the production of a compound having an
alkoxyethyl group is unclear, but this may be due to a 2-alkoxyethanol and/or
2-alkoxyethy! alkyl carbonate present in a small amount in the dialkyl carbonate

by-produced in the case that the dialkyl carbonate is produced from ethylene

carbonate and an alcohol.
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F1051d0ca0c0eUPIR\KANeen no docunments what soever
di scl osi ng or suggesting a process for separating out
and thus renoving such intermedi ate boiling point
by- products. Wen producing the diaryl carbonate from
t he di al kyl carbonate and the aromatic nonohydr oxy
corpawener, hechigh deling Raividei-araducts/as ahpye BiYoke difficult to
prol onged conti nuous operation while recycling and
separatesout easd withtprecas st proposed bithertto, it baginakbeen pessible to
have di scovered that internedi ate boiling point
reduti@ties amlouattofd@h highibailitg pantby-prdderctsatows tatzosdiicest level.
by- produced, and accurul ate in the systemover tine.

Mordd\@r,Re8aRIHhg tHY Rt ARSI ﬁoi% BfIpradunas, ihfidcuirfents hitherto
_the di ar_yl car b_on_ate fo_r whi c _the anount s of _su_ch
therép g%ﬁbﬂﬁgbﬂﬁa ?e@ﬁ 'a}wk/ r?ﬁerﬂﬂirf‘@vh%&%@(/éra%f ﬁ@%%g}ggﬁc%’gﬁéééﬁﬂ and

fri o | eri la have not een redaduce

t ' : ar )
v SHLEEE0S phBY Sl T O 7 AP B bl
o e S PR B S AR Ao

amounts of both the internmediate boiling point
by-pryduysts d Méthenamadusina the Hiancasbemate frigm 3?%@!@&'9@ cagrnate and
to a sufficient level is thus required. The process of
the aroengbicasenthyd2Oxy oemmpbiind, thietpriessnttinventors kave camiedheut
present invention, the follow ng nust be carried out:
proléigedéattindeuk ioperatiel whils essjiding ardxhus ecwsing henstagting material,
the diaryl carbonate continuously withdrawn from the

and L8%EfesPRHavE HisHovkRed rRAGteHAediasd bbi_liﬁ%ip@mtmt@ﬁiﬁl &1%d high
conti nuously introduced into a high boiling point

(a) c . :
boili@@ﬁ%&d&%ﬁéﬁgﬁé?éb% 5Rd H)z:y'&r@duc%% ?HQ.a‘E@UHurI‘é{QLi'ﬁ ltB(el system over

0 Separation distillation into a col um
. tog.,conponent AT i_nj '
el TR by SRS SR LB i€ Ao o
.F105110 A0501 UP20 KAN th at.al yst .and a high, boili.p :
whighythigareyatsich such !ﬂtefrﬂ%diég? irbing ﬁa"ﬁ%%sriaﬂ@ﬁ? R@?‘ pailivg point
continuously introduced into a diaryl carbonate .
matgyiglifayempt beeoradereddpwy ta 2 5fhcienk leekis asisedgithe raw material
continuously subjected to separation by distillation
of aitransestecititattm methabpplynamonaB them thasganstariat® apdstent
(Bs) and a 5 colum bottom conponent (BB), high-purity
disceloratyon aad deteriopaticn ingoropettiesuous gfficient process for reducing the
amounts of both the intermediate boiling point by-products and high boiling point
by-products down to a sufficient level is thus required. The process of the present
invention attains this object.

In the present invention, the following must be carried out: the high boiling
point reaction mixture containing the diaryl carbonate continuously withdrawn from
the lower portion of the reactive distillation column is
(a) continuously introduced into a high boiling point material separating column A,

and continuously subjected to separation by distillation into a column top component

(A7) containing the diaryl carbonate and a column bottom component (Ag) containing
29
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F 10544 b hadpsen U ( AT de cut conponent (Bs); and (c) the
col'um top conponent (BT) is continuously introduced
into an internediate boiling point materi al
separating colum C having a side cut outlet, and
continuously subjected to separation by di stl [lation

the catalystandot bigh hailbng paipd @terialcT) having as a 10 main
conmponent thereof the alkyl aryl carbonate, a side cut

(b) treotgamertbp (Gspdrearit idr) iasoatimesus!y mifpsivead inthe digry! carbonate
intermedi ate boiling point material having a boiling

purif{ﬂﬁg RolUpert weieavihg atsigé cliheutitkahd aoyiinuashosatiectaddo separation

hat of the diaryl carbonate, and a colunn bottom

by digf?ﬁﬂ?f&'ﬁelﬂfo LCB) unﬁ‘r"f"t’d;ﬁ@orﬁ?oﬁemm GPepenentoipeneaf (Bhend a

car bonat e is ac aracterlstlcfeature

t
co'uwa>b°t%g$°§%§3bsbpé§2 B AR ol PERiEarBRA R 260Uty
i s becaus ou he rocesse n thi
wﬂhcé;@w@ras Héé‘f‘? %‘PBE? 5‘&35'5 S |a$yl cZ?bznlate clafl be
mnimzed, and as a result ydereqmons of th diat
(c) the eplymrclopramRENRN {BrE'S SOpHNEAUNY INtiRAYeEpiRte 3 Giergeediate
descri bed in Patent Document 17 in which separ ation

boilingy poirt heatecal sepapatingeoluen Ghaving agidenpdowist Lﬁﬁ%cq’m%‘uousw
order and the diaryl carbonate is obtained from the

subjéctpdab skpardtivinrsy distillation inteea kekumrntan cerpponent{€r) having as a
di aryl carbonate is great. In the present invention,

mald E:oﬁnﬁoﬁ@rﬁﬁhléf@ff&h@@lwl by eBfonate)ta side dublcbmpiongnt ((dg) having
he col um top conponent (CT) is continuously fed into

as atrﬁiflnr&ﬁ%éﬂeﬁwt%érté&f irﬂél‘nﬁ’éthat?e%é{mg 8itt hititeASl HBMng Beoiling

mm bot t om conponent 'S cont| nuously fed into

I
pomiESM”%%{I*{%?REEﬁ%‘ia'%%z%%ﬁﬁéﬁéfgiéﬁﬁﬁ%ﬁhﬁé‘a'ﬂ cHfSlrfate, and 2
oce d/or e). f

ool SN PR Ao o e s cHER! FEsOhpAL By e Biary

col um bottom conponent (CB), the product|V|ty for
carboRaten gh-purity diaryl carbonate can be inproved,

which is very inportant in the case of industri %

i npltésrereharadaristis feRtrRic ithe Brasen Ipenien faaldhpgbove processes

separating colum A used in the present
(a), (b) and (c) are carried out in this order.  This is because by carrying out these

processes in this order, the heat history of the diaryl carbonate can be minimized,
and as a result side reactions of the diaryl carbonate can be suppressed. With the
process described in Patent Document 17 in which separation by distillation is
carried out using three columns in order and the diaryl carbonate is obtained from
the top of the third column, the heat history of the diaryl carbonate is great.  In the
present invention, it is more preferably to carry out the following:

(d) the column top component (Cr) is continuously fed into the reactive distillation
column; and/or

(e) the column bottom component (Cg) is continuously fed into the high boiling point

material separating column A.
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F105H Ny esds@NUPRoPKANer abl y a conti nuous nul ti -stage
distillation colum having an internal wth a nunber
of stages nA thereinside, nA satisfying 20 < nA 100.
The high boiling point material separating colum A
iIs preferably a distillation colum having a tray .
By carndihgouhtiEapiccegs(as) ohid) iandéra) forrecyglingmndsthugggusing the
than 20, then the separation efficiency decreases and
colurh@ R&e coMPoneas|C ¢ énbliahhe colunyn betioot cdrepenenti(Gel the
Mor eover, to keep down the equi pnent cost while
L Rb et ity 8idnA @BASGHH® Banffd ipiprovsd, wifichisvery
prodggi\ﬁgggf‘%g mbghﬁ%f‘wmrgﬁ t han 100. Furthrgrm)re, if nA

mpop B p e s Pl SR aPRE" ol tm becomes. t oo
0 G B RESARY AT SpdalEB R LR AAR R orben

becomes difficult., Mreover, it

b nes_nec . .
inventiasy ig ¥ afarally EeeReingeds Y IHstaee e 0% NG ey ﬁ@ internal
columm, and hence side reactions bec l'iable .

with egqwumberngfi sagesna thegeissideoNe .Saié\sfbfmgeg rf Bt 2B ébﬁ-an@ée high
for nAis 30 < nA< 70, with 35 < nA 60 being yet nore .

boilimy pbiet atdterial2@panatingecqumsents prefarablyon disihalipn column having a
conti nuously feeding the reaction m xture containing

tray bRE/cAiaasadkirtpad enainterhal o the hi gh boiling point
mat eri al separating colum A, the inlet used nmay be

i N F AR idIRRSMADD! BRn the %eFiaﬁgiioﬁ &TAtibhop detreabes koddtence the
portion of the colum, but is preferably bel ow the

desi ;)cfrﬁlilgﬁ rﬁffg{t); %;%@not éithH% F | MoPESIST RPkeep Bowhene EgWpment cost

col 'um. e distillation conditions
.for. the high boilin ' . i al j
whilg Saloiy Biedieslid SO BROHTSEERITH PLIESPEe Hidd¥io SehbtTore
range of from 185 to 31,K F10p51 501, UP
than, il e RGBT B SSSEAET BN 107, IhHEIsropeaiaisa6e
to 20000 Pa. It is undesirable for TA to be | ower than d
betwshesippesc biattorn B they Pl ZRFOmR S aq giedl And fence prolonge
reduced, and hence equi pnent for maintaining a hj gh
stabla operatiomos thé bighsteallingpainkoratenarsepesaiiiLe g HEwA becomes

increases in size. Mreover, it is 5 undesirable for
diffidifk. t MbRdveg hieseddness R8QSsasy twiectdese thiedhmiperaturgyin the lower

poi nt by- products
portion of the column, and hence side reactions become liable to occur, which is
undesirable. A more preferable range for nais 30 = na = 70, with35 = np =
60 being yet more preferable.

In the present invention, when continuously feeding the reaction mixture
containing the diary! carbonate into the high boiling point material separating column
A, the inlet used may be in the upper portion, the middle portion or the lower portion
of the column, but is preferably below the middle portion, particularly preferably in the
lower portion of the cotumn.

The distillation conditions for the high boiling point material separating

column A are preferably a column bottom temperature (Ta) in a range of from 185 to
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nduiiNng the distillation. A nore
Fms&”@r’g@g‘g@@%angk@ or TAis from190 to 240C, wth

from 195 to 230C being yet nore preferable. It is
undesirable for PAto be |lower than 1000 Pa, since
then | arge equi pnment enabling a high vacuumto be
280°0REAHA ERGMALSH phessuse (P, Nbreemnge, ofiftorh 4 00Ade SOORBIRe.
10 for PA to be higher than 20000 Pa, since then the

di g lbldrﬁ‘i%%f?ﬁl?l%ffapﬂ £ bé fovisthabel 859! simsedhantheheolaenn top
production of by-products increases. A nore preferable

pres%%ggrﬁﬁﬁt(poe{?réjc@cba éﬁd’ ey Qqhg:ngré'qqgr RRint¥intriy & hgh Ja8Aim

€ern m)re ef erabl e. Moreover, the
musétg%ggéq,r at Tgfregqry'etrﬁh hﬁlgnli) Nty ‘;}gﬁg‘% m m?@t ef overolt is
undemr@b[)r %fg%%g!@)éd{lé%}} thga%@bﬁ%}t glnm:&ﬁ?f\) f1 H#rﬁmgrt Bglé)d'oducts

in the present invention is preferably a C&ré_l ? 190 t
are protuted dugeg thestistilaiionon ACIFRMHERNG TR 1Y erdaimom 0
wWith a nunber of stages nB thereinside, nB satisfying
240°2) withforn A5 toT2B0°d being y2b matetpoeterablur i f yi ng col um
Bis preferably a distillation colum having a tray

andllt o Liidehasld 78 Pagoteeloivelr ehaval 000 PanBinics thes sarghaguipment
then the separation efficiency for the colum as

enat?hn#”'g HIEL RS RSb& RthiReR et Besisead Mogboyrr itiyundesirable
e attained. Mreover, to keep down the

for é\f%i Ce{'ﬁ@be?ﬂ%@ Midepat LRt kmeh Lﬁéedlgﬁﬁdtlbﬁ%ﬁ@@?étﬁfe% Aiust be

mist be made to be not nore than
F 6
incrﬁj{gfggﬁeﬁgﬁapﬁ elee! gbri g?@e@,@?ﬁ&g lﬁ&@gsg bo/%?gd%e?g‘éfteﬁaeble range
for Rylerfeam @AoBRo (18608 %ﬁ&%&gpgﬁﬁoﬁi{% wla%%ﬁﬁa R,

P20 KAN purifying columm B becones difficult.
prefstatd@ver, it becones necessary to increase the
tenperature in the | ower portion of the colum, and
henMorebvier, theaeflimnaticfas dhe high beilieg peinsswatpial#ararating
undesirabl e. A nore preferable range for nBis 25 < nB
colupln A ifa38nge BBrsmEDObeb M@, pedferaitye fromed.OB4bI% more preferably
Moreover, the portion of the 5 diaryl carbonate

fronpﬁrlfcygng columm B below the side cut outlet nust have
e Internals

The diary! carbonate purifying column B used in the present invention is
preferably a continuous multi-stage distillation column having an internat with a
number of stages ng thereinside, ng satisfying 20 = ng < 70. The diaryl
carbonate purifying column B is preferably a distillation column having a tray and/or a
packing as the internal.  If ng is less than 20, then the separation efficiency for the
column as a whole decreases and hence the desired high purity cannot be attained.
Moreover, to keep down the equipment cost while attaining the desired separation
efficiency, np must be made to be not more than 70. Furthermore, if ng is greater
than 70, thén the pressure difference between the top and bottom of the column

becomes too great, and hence prolonged stable operation of the diaryl carbonate
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|:1O5\qn1@hA@9@1 Le8% WKrap 3 stages, preferably from3 to 15
stages, nore preferably from3 to 10 stages,

installed therein. In the present invention, when
continuously feeding the colum top conponent (AT)
fromthe high boiling point material separating col um
purifing ebluntr 8 belddnaésadiffjcuttar borabeern dtisopmes retansangto increase
the inlet used may be in the upper portion, the mddle
the té’uﬂbéfawreﬂh thBeoWaMBstiBa dF ties collmirh @nddiane, sitereactions become
preferably in the mddle portion above the side cut

nabté%b"é)@éur ﬁ%hﬁ@hhﬁéﬁréﬁ!et hR bl preférableaanbe forn, fy2Hos ng =

Blabovet Is inlet preferably has the internals
55,1 "2 ahe2 DIy B BE iR, PIDEIAAI MR of o
dia g@}qré?\tg?%lingggﬁﬁ yggnplﬂvJ & ﬁ'&%b%&}gﬁggﬁ%rﬂhg R&e {h%rlnternals

preferably a colum bottomtenperature(Té ? ygF 3t
with oot fessthaB§ stecesersiesRly Fomditade H8pepme %%P’@ ?fﬁgy rom s 1o
in a range of from 1000 to 20000 Pa. It is undesirable
10 stages TBstalleddhemiver t han 185C, since then the col um
top 20 pressure nust be reduced, and hence equi prent
f orinrthé Rrasaritigventiohgihes contmuously féasing gus calonn top
nor eover the equi pnent increases in size. Mreover, it

com?§ner#{r[ ‘?ﬁfrb#bt’h@ High boBingpdiet haghiel sépaatiag@ciursh Adiato the

hen hi boi | i ng poi nt by-products are produced

s SR A SR o AR g i iogaet pon v

mxd#f%mﬂ?c{qqgiptrr%dgw%gé&t fltﬁ c%ldhﬂﬁjeoﬂt fi& éfef‘éHI){ PPtHetmRR1le

S nce

poriD ARVBN SIS SUARAIRLT 1 L Ee 0 S T

for PBto b_e_hl her than 20000 Pa, since then the
coluginsBiaboxeitals inlefpesfatahhehas e BEemﬁf?c‘f/@%QQEFea?ﬁéhﬂ'éﬁcséage&
producti on of by-products increases. A nore_preferable
more preferalily froPBSite 20rsfagen ot meresuerakly fign 1 torlenstaoes,
to 13000 Pa being yet nore preferable. 5 Mreover,
instdlleel thefdinx ratio for the diaryl carbonate purifying
colum Bis in a

The distillation conditions for the diaryl carbonate purifying column B are
preferably a column bottom temperature (Tg) in a range of from 185 to 280°C, and a
column top pressure (Ps) in a range of from 1000 to 20000 Pa.

It is undesirable for Tg to be lower than 185°C, since then the column top
pressure must be reduced, and hence equipment for maintaining a high vacuum
must be used, and moreover the equipment increases in size. Moreover, it is
undesirable for Ty to be higher than 280°C, since then high boiling point by-products
are produced during the distillation. A more preferable range for Tg is from 190 to
240°C, with from 195 to 230°C being yet more preferable.

it is undesirable for Pg to be lower than 1000 Pa, since then large equipment

enabling a high vacuum to be maintained must be used. Moreover, it is undesirable
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[ to 10 referably fromO0.1 to 8
1. Gpom RaQlL to 10, preferably fro o 8,
F‘]OS?T‘IF)‘?-eg@pép;fleJr abl'y from0.5 to 5. The internedi ate

boiling point material separating colum C used in the
present invention is preferably a continuous
mul ti-stage distillation colum having an internal
for Pyid e AigheThissan 20080 fgesinte therthe distittjomienrarptifgimigst be
10 < n, <50. The 10 internediate boiling point
incre%@é@éb?'heﬁ@@%r@@&&@ncdﬂ Byaprodutts increfaeeabl A raore preferable range
Istillation colum having a tray and/or a packing as

t hec Lot - | R tbam td 9300h @ béiag yet more
for P%epfarlgr)@tlﬁ%q}wgfﬁé:qd;ﬁ%yﬁlfﬂgﬁ%ﬁhe colum as a V\,ho?e

deﬁreases and hence the desired high purity cannot be
prefes@®lgi ned. Moreover, to keep down the equi pment cost

while attaining th esired separati Pa i
muddOe AR des (b aHBIon P A P s PR Gk B in 2
if nc is greater than 50, then the pressuyre . differ
rangbeff freenOttHetot B prafesaily ool to g»emEEﬁ aﬁe@ggyoﬁgg\ @ggs 2
great, and hence prol onged stable operation of the.
i ntEenintkrateslistel boiling poinhmakeriad ﬁie:?araéwa?%mﬁgé é‘éPgr\'ﬁthe
C becones difficult. Mreover, it becones necessary .
preskft INYERESS R pﬁrbﬁartabmcmtirfwuisrmuIhestam@tstlﬁia?l@m ealupfn having an
the col umm, and hence side reactions becone liable to

interRSCHItn aMlirfber 8 $tA86S hi dhdreinsife, Acnaatisfymef8r Zbine = 50. The
range for nc is 13 < nc < 40, with 16 < nc < 30 being

SRR A ) - i - , id bfe@blyt Aelistillation
nterffRip L B e SRR ARl cd g ey ol umn
C bel aw t he sid t e - t ' 10. then th
coluirt Fevige 3 GeloMEREA vsteisghs ehigrRse, IR, 11685 TP 1, then the
stages, nore preferably from>5,t ;
SepaASR FIGPTHE0E 11 COBT A1 Aav e SeteART AT henos, fng osired
continuously feeding the columm to component .
higrt puity caenel be pitaingdh o MAreoyrss 19 W%‘S dedPuRR %%‘R{{‘gg’%%ﬂ while
intermediate 34 F105110 A0501 UP20 KAN boiling point han 50
attaimirigetHeadle sepbsaparaiipre sffigiemcy, na mMest hﬁé‘ﬂa%%b‘ﬁ%‘? Rere ghan S0
t he upper portion, the mddle portion or the |ower

Furefhbey) ife shgreatdriinan 5buthenghppeéesurpldifferanea dehvern the top
portion above the side cut outlet. The portion of the

andigﬁggdnﬁ'%ﬂ{r@ EolbRin betbrigd o ?rﬁat,efdcﬁhermprmng@ slablenpperation

ove this inlet preferably has the internals with

of trge? @éé@é@é&é Qntg'r?ré& B?@gﬁgﬁiﬁe@gﬁtfg@écﬁbw € meromesadiffimult.
Moreover, it becomes necessary to increase the temperature in the lower portion of
the column, and hence side reactions become liable to occur, which is undesirable.
A more preferable range forngis 13 = nc = 40, with 16 = nc = 30 being yet
more preferable. Moreover, the portion of the intermediate boiling point material
separating column C below the side cut outlet must have the internals with not less
than 3 stages, preferably from 4 to 15 stages, more preferably from 5 to 10 stages,
installed therein.

In the present invention, when continuously feeding the column top

component (Bt) from the diaryl carbonate purifying column B into the intermediate
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F1Dﬂ1dolﬂosoagﬂszo|mmal led therein. The distillation
conditions for the intermediate boiling point material

separating colum C are preferably a col unm bottom
tenperature (Tc) in a range of from 150 to 280C, and
a colum top pressure (Pc) in a range of from500 to
boilinggpoiot megertal. separatingenlesnrGithe iflet uSed Mmryblee irotker upper portion,
t han 150C, since then the colunmn top pressure nust be
the middlecportioamt the foveergeprtipmenthd eslummi, buisnpregerablyiighhe middle
vacuum nust be used, and noreover the equi pnent

portibMebeas s sileSdA dutlbDr EMEportioh df$he nﬂsm%dua@ Soifi pft
to be hi gher than 280C, since then high boiling poi nt

matePt Qéﬁé’t‘é F.xrﬁ‘i e Q&&%“ﬁ?# grE%rélﬁg bt%sstﬁél njét%hjﬁﬂg with not

nor e pre range for rom

1 f bl
s Wi S B LR 15 G B o
bl hi gh to b
to 141%?&%% ﬁé{@ﬁ%gberﬁg‘nﬁsehngl\/ﬁrelogervalcgulms Sndgsn rabl e
for_Pc to be higher than 18000 Pa, since then the
di sthe istiliaien @P&éf%ﬁdpéthm@erﬂ@cb@eu baiingeeint meterial

hence production of by-products increases. A nore
sepapatafeeelums €angerefemblpa dauhndoti®odtaopdradae (FPa) inv range of
from 1000 to 13000 Pa being yet nore preferable.
from NBOeo\280°Ct, laedretdlumnrtapippe$suret(Pe) ind edrmiedbfrem 500 to 18000
boiling point material separating colum Cis in a
Pa. range of fromO0.01 to 10, preferably fromO0.1 to 5,
nmore 25 preferably fromO0.2 to 2. In the present

| nYeRtirRRs gB
cont PRS rabR B 3&6@%‘%&%&ﬁ%rﬂtsz%@&w%ﬁhﬁé%gmwop
t| Qn_.col um
Pfesétﬁ}éffﬁ%tb?@}%%&te ehEPRboY Bt Bt bRENGR g pouum
ara colum A This hi hb0|I|n 0|nt eaction.

mustih (AR 25 SRR NP Ao e O@Cfﬁé‘S%S yeweiv[%%er tis

t he dlalkry car honat e, 0.1 to 20 % ght of the
undegirghig: fior ﬁﬂ&w@wyh@a@@&uﬁd&n@e@em @1 l%nblyg weing ky-products

of an alkyl 5 aryl ether, 10 to 45 % by wei ght of the
are papityteddyiing thendistitations 0 A mos prefbsablerasige fof Te is from 160 to
240°C, with from 165 to 230°C being yet more preferable.

It is undesirable for P¢ to be lower than 500 Pa, since then large equipment
enabling a high vacuum to be maintained must be used. Moreover, it is undesirable
for Pc to be higher than 18000 Pa, since then the distillation temperature must be
increased and hence production of by-products increases. A more preferable range
for Pc is from 800 to 15000 Pa, with from 1000 to 13000 Pa being yet more
preferable,

Moreover, the reflux ratio for the intermediate boiling point material
separating column C is in a range of from 0.01 to 10, preferably from 0.1 to 5, more

preferably from 0.2 to 2.

In the present invention, the high boiling point reaction mixture continuously
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F1031@_A050yIURZD homdt e, 0.01 to 1 % by wei ght of
i nternmedi ate boiling point by-products, 0.1 to 5 % by
wei ght of high boiling point by-products, and 0.001 to
5 % by weight of the catalyst. The conposition of the

. high boiling point reaction mxture varies defpendi ng

Wlthdfﬁmnﬁéﬁméb@%pséﬂd@fsthelrBa@fil\(ﬁ]d@bHﬁiiOtni enhgmntis prefepablwfri into the
amount of the catalyst 10 and so on, but so |ong as

high tiedingezaint matestiab sepdratingolsni & r iTdds bigh hoilihey point reaction
constant conditions, a reaction m xture of

mixt@repgendrami ebitaPRB08 R 208 Hy0REIghOBf th@ﬂ:liblj&r[ ¢HrbeHERd 0.1 to 20 %
and hence the conposition of the high boiling point

by wbRHE b e ﬁ?dﬁ‘ié’(fcemfjﬁghycﬂrﬁgg ckﬁﬁaogjin%how tol NG, Pfgﬁi/ght of an alkyl

materi al separating colu e appr oxi ma
t . VEr i [ ' th OB :

ary 8165 AL 4 P B AT e AR ER Bt ST 80 B bR freiont of
.eaction mx [ it hin € .apove range,. then even

the i hp@ongla ST 3¢ by i ah{ SRS EalAlE Boiig 50In{By Broducts,
S gration can still be carried out with o .

0.1 ta% o Wetaht of high kelliRg peiphPymreduess and BRA] tofh Msby yeight of
one of the characteristic features of the present

the qatalesl i dine campoesitign etthethiphbeiinggrginiveastion mixture vsligs
feeding the high boiling point 20 reaction m xture

depeanding ohéhdredrtiveidistiigtipoicondtansy thal tyse pad amagntadithecataly st
A, the high boiling point reaction mxture may be fed

and 56 oAsbat $6 fwgtad tHemeablivs dRlillMicisdrridd oQnend@sr cohstant
plurality of positions below the m ddle portion of the

condfi, atreBstGPhire of ébprbkinﬁételyaéq?%tﬂt@o?ﬁr{ﬁﬂit?oﬂ earh 8ed
the high boiling point reaction mxture into the

prodSEalt Bhdhénde e thb it of U BB O P IR fod
, : unt of .the high boili.n i nt ,reaction m xture
into FechBBRecbaintfalts i sPig =38 BRirkh & RaY becarat el
Sgé)l um, A vgri es _deRendi ng on the anount of the 36 .
consgangs 1 NeveoBe'eserpd RAEHFYHOYRINIONY Saileng ps e semReeitiop of the
. be produced, the concentration of the diaryl carbonate
highibeilingerdinkyieasben Migupsisivithisdbeiabevairange hen ieyen if this
separation conditions for the separating colum A and
compasibon flitieiate sgdorbewhahn dghe eeparatien canastill iiextcarried out with
continuously fed into the high boiling 5 point

approringite Bl the epaicatémgatioh eftidhdys JeRAkaireoof the @haracteristic
col um top conponent (AT)
features of the present invention.

In the present invention, when continuously feeding the high boiling point
reaction mixture into the high boiling point material separating column A, the high
boiling point reaction mixture may be fed in as a liquid from inlet(s) provided in one or
a plurality of positions below the middle portion of the separating column A, or it is
also preferable to feed the high boiling point reaction mixture into the column via a
reboiler of the separating column A from piping provided at a lower portion of the

reboiler. The amount of the high boiling point reaction mixture fed into the high

boiling point material separating column A varies depending on the amount of the
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F10&dot ADBDhG PR tKAM the diaryl carbonate, nost of
conpounds having a |ower boiling point than that of
the diaryl carbonate such as unreacted starting
material, an alkyl aryl ether, the alkyl aryl
carbonate and intermediate boili ng point material, and
high=pupigy¢ diard eartronaie tebedtroduegd, 1og cPReentmtipn of the diaryl carbonate
by- products, and a col um bottom conponent (AB) 10
in the twgrabailing paind neddticmnmixtwreo the sepatatory conditibos ferdhetseparating
catal yst, and nost of by-products having a higher
coluipeid amg sp@imt than that of the diaryl carbonate. The
col um bottom conponent (AB) nmay contain snmall anmounts

of TR YBAIA pmﬁpﬂﬁ%ﬁt'@h%lXt&Q%ﬁHﬁ@ouél@%cﬂHfd thehigh boiling

car bonate and g{:he I ntermedi ate boiling point

po:ngﬁéta%%qgghprgﬁgg% ﬁ%ﬁ%%ﬁ?ﬁﬁ%@%to e%]C[f'IU rft%lp%ponent (A7)
Ssol vi e,.ca aI ent _and t nmai nt

contgheombst & hegnSs] Bartengfl dhaR comiuhisha i & Tyt “'?Dl"ng

pomg@wapée?t:qﬁh tﬁac?:lﬁg/ Cal} Qtnfa%n%tg g ﬂg(%tﬁ 9 %tﬁxt-ét?ngernatenald, an alkyl
transesterification reaction between the dial k%/ _

aryl edepdhatadyhatyl cadenalenanddniesmeriaie brijingdgiaiunaterial, and a very
carried out and/or the reactive distillation colum

smalbimdcuat pf bigbrivoilimy point by-prsdacts r amd @ cobmnih bottatm comonent (Ag)
reacti on catal yst conponent. In the present invention,

contaimiid'e serasleambait sTtBeRligry| Sdrbusateg thinsataist tandhost of
phenol or a | ower hydrocarbon-substituted phenol as

by-pkdifichs ﬁﬁﬁhg dﬁgﬁ@h&f@lhﬁébowﬁqm’f@ﬂ'ﬁﬂof iedia Iﬁ‘ia)‘%nate The

conmponent products having a higher l'ing

CO!UH19’II t%ttqnﬁ E@H‘np‘i}%@bh@&%%%@ﬁ% alrfér@gﬂ”ém SP I'ﬁezS mgé

ate, "xan oxy enzoat e an

nOXx carboy 2- o . .
monép*?%%m% A s 2R LSRR R B e et oo point
7 F105110 A0501 UP20

by-PHRH A %'e,ciﬂ QK TG o I FOHTEb R compmnsiéhe) plays a

| ower hydrocarbon-substituted derivatives of the
Usefblb@b%"b@lﬁ%@wﬁ@sthaﬁ@t%vﬁd?ﬁmwﬁﬂf énd|thus apintainiog gutquid state.

~ the columm bottom conponent (AB) in the high boiling

It is generallypreferable @l art $amge ob theveolumn Bottamiconmponent (Ag) to be

characteristic feature of the present invention that
reuset bysreeqsling intamieareactor in which the transesterification reaction between
the dialkyl carbonate and the aromatic monohydroxy compound is carried out and/or
the reactive distillation column of the present invention as a transesterification
reaction catalyst component.

In the present invention, in the case, for example, of using unsubstituted
phenol or a lower hydrocarbon-substituted phenol as the aromatic monohydroxy
compound, the catalyst component and by-products having a higher boiling point
than that of diphenyl carbonate such as phenyl salicylate, xanthone, a phenyl

alkoxybenzoate and 1-phenoxycarbonyl-2-phenoxycarboxy-phenylene or

by-products having a higher boiling point than that of the lower
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F105the SOPCEQIPS KAM catal yst conponent and the
by-products having a higher boiling point than that
of the diaryl carbonate in the colum top conponent
(AT) be generally not nore than 200 ppm preferably
not nmore than 100 ppm nore preferably not nore than .
hydréarppmsubstifuteddiphhey! aiaeraiestich tdsdoveahydwcgrbamesubstituted
present invention that 10 despite making the col um
derivaiesonpersttve( dMmpdaidl arecaimiost completslyceparated out as the
boiling point by-products, nost of the diaryl
colurRRHBRBAT omPohBst (YP%?H ﬂ"(é”ni?h YoHing poiht @etsrRl separatibg column
withdrawn fromthe top of the colum. In the present
A i nvention, not less than 95% preferably not |ess
" than 96% nore preferably not | ess than 98% of the

el a0 R et f BT RP MM M EP s, BHSY o thakee
colum A can be withdrawn framihe t of the colum, ..
the cRBIATBPEMS FrtaIsE CRIMBEBRTT Ay ST PURrods DS A B heiting

~on the conposition of the reaction mxture fed ini)o
pomttthenére@ta@fgtgew@awbmmﬁnﬁt,e inthg spbmam tapcermpanent fyr) be generally
wei ght of the liquid continuously fed inis
not noanetthan A0 gemi predersisty hiotonotenthanoPbppmhaore grefenatly not
the columm top conponent (AT), with 10 to 3 % by
moraMia@lB80 ey 128 driémtreumatterisii¢ feditaneroffthe presentbotardion that
of the columm as the columm bottom conponent (AB).

bl R ene anyslch digh boili
B L A R

poinﬁ@h—?%@&yﬁg%@oﬁﬁe ?aﬂ%l éé%btg ﬂétfqg}ot@g CeddtRBhidure introduced can

nmpoun wel ght of an
| aryl ether, 11 t % ' .of
be vt e e Boipdge ey, Mgt TriEti e @R, DhlKss than
boi | i ng point 25 by-products, and 52 84, % iaht .
95%p praTHEH P Iese d1Th Aate A R ErRNn fess A Shgh PR diary
poi nt. b%-products_ is generally not nore than 200 ppm .
carbpnefedndbe yeasiompidureasprtinogusly fagdite tuphiokaling feint material
100 ppm nore preferably not nore than 50 ppm As
sepasttng doinuvA caarbeawiibadtavat fromethedbp e thepoledponent
(AT) continuously wthdrawn fromthe top of the high

boi Morsbvee) intthepresdralimsetianatitmggrodepandent ®n the composition
general ly approximately 90 to 97% of the reaction

o RS, BRI PSR S BLATIATR el 0157
weidH bR td i oktinuously fed in is continuously withdrawn from the top of the
column as the column top component (Ar), with 10 to 3 % by weight being
continuously withdrawn from the bottom of the column as the column bottom
component (Ag). The composition of the column top component (Ar) is generally
0.05 to 2 % by weight of the dialkyl carbonate, 1 to 21 % by weight of the aromatic
monohydroxy compound, 0.05 to 2 % by weight of an alkyl aryl ether, 11 to 47 % by
weight of the alkyl aryl carbonate, 0.05 to 1 % by weight of intermediate boiling point
by-products, and 52 to 84 % by weight of the diaryl carbonate; the content of high

boiling point by-products is generally not more than 200 ppm, preferably not more
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F105dd40bAa0a0e URaa fi§AMg col uim B from an inlet provided at
a mddle portion of the purifying colum B, and is
conti nuously separated into three conponents, i.e. a
colum top conmponent (BT), a side cut conponent (Bs),
and a colum bottom conponent (BB). Al of conponents
than 180i rrjn amPEswerefersbly met perenth PPRat of the 1o
di aryl carbonate contained in the colunn top conponent
( ABs $tated abaves epearaoumtf thelcolomrtdre doinpooeniér) continuously
purifying colum B are continuously w thdrawn fromthe
withdrandfomttihe tapiof fhel ligh dollingmdintasatdial eepanating acplumn A is

conmponent (BT), and a small anmount of liquidis
gener 8} éﬁ‘b&%&ﬁﬁéﬁe}’y e 97\% off tﬁ&’réﬁéldwﬂi)&ﬂﬁﬂedﬁh@ the separating
purifying colum B. A snal anmount of the diaryl

colur‘@gfgj n'ﬁiug t:'c:»%ﬁr‘a?1 nU[ﬁ gghg?tg(ﬁ g/%gclécl}Hr?g Pﬁgl%qgﬂlé%rigg}gto the diaryl
carofiSie BB taiaima & P i e fvidela & i< ﬁgﬁﬁ]’?’aérfﬁﬁ

carbonate urif . colum B ¢ rls the di ar
pUrTERBISEHATE B, 0 & CORnYOuShD AbaTare smow%lﬁﬁﬁ 8. a
by- pr oduct s concentrat ed to apprOX| mately
colupertep mompanenh 68)c A sidecewrgostpenerd (Beh@da %t?lumfﬂebottom
present invention is that the anount of the diaryl
compendt{8se Al bvheompohents Nawirtgoa cveenduikng peiBBjhan that of the
wi t hdrawn fromthe bottom of the purifying colum B

diaryg 2arbuh e pbnteiiad inae cbhirsn &om vonposegef?ed) &lohyther separating
0.05 to 0.5% of the diaryl carbonate fed in. A

columngﬁbfélﬂhtd M'ued;b@rf%ﬁngccﬁﬂ@ﬁﬁé!i 8rd SoMfIdUBHOM A aWInt fRsHhERNS top of
fromthe side c 25 outlet of the diaryl carbonate

the dg.g[ftﬁé'c%ﬂ_gfﬁ lB”%‘%ti‘;E %élg@nﬁ\aep%%%% ?gé)? (F)l? aa%]rgéﬂé Iagwroyunt of

. 0 P

s PABLG 'h@ér%wnﬁf‘ﬁﬁzh%?ﬁ% o(REHH S,

amor L e b s @Iées-i’r?noh%&n%%mt (B0 s
preferably not |ess than 99. 990/ nore preferably. not

amoiak generay beinspioom HrieeS loRTafRTaklY fromhe &b ikiiof the diary
boi l i ng poi nt by-products having a boiling point

carboeatested inhat of the alkyl 5 aryl carbonate and that of

the diaryl carbonate is not nore than 100 ppm

pr eTles abluynn bottom component (Bg) from the diaryt carbonate purifying
column B comprises the diaryl carbonate, and a small amount of high boiling point
by-products concentrated to approximately a few percent. Another characteristic
feature of the present invention is that the amount of the diaryl carbonate in the
column bottom component (Bg) withdrawn from the bottom of the purifying column B
can be kept very low. This amount is generally from 0.05 to 0.5% of the diaryl
carbonate fed in.

A high-purity diaryl carbonate is continuously withdrawn from the side cut

outlet of the diaryl carbonate purifying column B, the amount thereof generally

corresponding to approximately 90 to 96% of the diaryl carbonate fed into the
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F1051d0_mo6e1tUre0 IAKMpmM nore preferably not nore than 10
ppm or it may even be possible to nmake the side cut
conmponent (Be) substantially not contain such
i nternediate boiling point by-products at aI l.

Mor eover, the content of high boiling

purifgpgicanaBs HEg Pigritl of |tlg¢lérarblo¢arbﬂ@atsd?hﬁ@lnﬁﬁaa$ thesideput
the diaryl carbonate is not 10 nore than 100 ppm

comporedrdr(Bb) i thetpreserd inventiosOs gemeratiyrrot e st vaniHs;Sopreferably
nore than 10 ppm The contents of high boiling point

not 1e§PtHant 9B 9999 riidre ptefursblycwt beszathen@® 899fed Thieasontent of
carrying out the present invention using an al kyl aryl

interRRIPABH R RPSGhDSEp rédUdPéJEEwﬁgtar BERES beirit besfdwthat of the alkyl
reaction between ‘a d| al y ~carbonat e and phenol or a

aryl %ﬁrggﬂ%& aly ﬂ'ﬁéi%‘? ol @ ﬁ’étg‘?s HBEH\B'I'%g{& 1686 #Eﬁé%referably

ppm pre era nor e ppm
f t m f |_at
ot BR824 PHS en e
pos3iaro Toskspive TR Eufoa?%%eéﬁ%ﬁ&%tﬂﬁ%sé%lkyr.aoﬁé’ois\a%ﬁ%#s%ph
xant hone, not nore than 30 preferably not nor

intermeshiatetoqiing peipt by-predustast g noMOﬁQQ\@Et therfonten qi;msh boiling
for phenyl nethoxybenzoate or a | ower

poinhpygpocdudis hasingst higinee botiagipoantithan thatef éo¢ diaayidcarbenate is not
nore than 30 ppm preferably not nore than 10 ppm

mormah 100 pbearT, phéieralsty nsofrore hiaan SOppm,fracre preferably not more
1- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene or a
tharl ABpmhydr ocar bon-substi tuted derivative thereof.
Moreover, the total content of these high boiling

pol S b&&B! dbtained
o TR B o e pe e S o g e
m Moreover, 1.n_t
wheflalbig S ES Sbse Y dot g Li%ﬁﬁ%aﬂ%ﬁ%é%ib‘%@%%ﬂﬂgd
cont ai ni ng, a_hal ogen are gener al and, hence, t he
thropglh gEES R BRAUGH rearaiog: Siyeen adglkiEarahas Fas rendi or a
not nore than O,léﬁ)m preferably not npre than 10
lowgsgydressarbonsLbstiiast pherrl areret MR thap gl PP elTaRtY not
top conponent (BT) continuously withdrawn fromthe top
morefthama0 ppndiraord prederabhanet mpard thannyppol fonphenylssalicylate or a
continuously fed as is into the internediate
lower hydrocarbon-substituted derivative thereof, not more than 30 ppm, preferably
not more than 10 ppm, more preferably not more than 1 ppm for xanthone, not more
than 30 ppm, preferably not more than 10 ppm, more preferably not more than 1
ppm for phenyl methoxybenzoate or a lower hydrocarbon-substituted derivative
thereof, and not more than 30 ppm, preferably not more than 10 ppm, more
preferably not more than 5 ppm for 1-phenoxycarbonyl-2-phenoxycarboxy-phenylene
or a lower hydrocarbon-substituted derivative thereof. Moreover, the total content of
these high boiling point by-products is not more than 100 ppm, preferably not more

than 50 ppm, more preferably not more than 10 ppm.

Moreover, in the present invention, a starting material and catalyst not
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F105100| ADSOPUIPBO_KekNer i al separating columm C from an
inlet provided at a mddle portion of the separating
colum C, and is continuously separated into three
conponents, i.e. a colum top conponent (CT), a side
cut conponent (Cs), and a colum bottom conponent .
contgiwBp.a Thlegen e SEnewly osethand Sens® ﬂﬂ%Ba@@ﬁBcﬁ%ﬁ?nt(oéﬁ)‘e diaryl
fromthe diaryl 10 carbonate purifying columm B is
carboyeate obtdiged iHBot moge HamO. hgipghtpreferahly riitangigl than 10 ppb, more
carbonate, 1 to 20 % by weight of the aromatic
prefaiaio Mot o thanmasptd, 0.05 to 2 % by wei ght of an
al kyl aryl ether, 60 to 95 % by wei ght of the al kyl

ar : 9 i1 g it HelF awn Freinfrere f th
boi N‘Fﬁ%“%@f‘ﬁ?sﬁﬁ?“ et (B S A by wei gh?ipeo ©

e iEFefh QNIRRT ERLL g3l B0 HElhgheait
. . prefergbly naqt t 0 , ,

bmhrfﬁg}n.@g rrmtﬁa]nq‘ﬂ ﬁ@%@ﬁmp@fmﬁ} %%‘Prﬁggpéﬂ{ugéﬂ;% gﬁédle portion
of the SREREIING GRITB a0 5,-STENGRLS Y FePREAEQ M qpgomPonents, ..

conponent (BT) fed in. The conposition of the colum
a coluop opngmeanent¢r) iassidg st eamppnent (G, 2ndaplyaD Hettom

of the dial kyl carbonate, 1 to 20 % by wei ght of the .
com@énantdfa).i cTmonoimpdsition of dngp oaltithn ®POB rmpoRenk(By) from the diaryl

wei ght of an al kyl aryl ether, 60 to 95 % by wei ght

carb@ﬁal‘el"tﬂ_lrﬁ#/ihg'commh Boiardurrasley, 0.86do @ Wby welyt ofimy dialkyl
wei ght o i ntermedi ate boiling point by-products; the

carbBHQfe?ﬁLto@fO 48y efhi of GRS BRMR rﬁBﬁlohj}@H@xK ReiMpoigd, 0.05 to 2 %

poi n y-products 1s generally not nore than 100 ppm

by m%:@-ft%rf% l%flgﬂp%g%lggg{\% 8?;{8@51% RPWEigh? ofMthePHRYMryPEarbléfate, 0.05

e cu fromthe "Mternediate boiling

point .material s rati. N j rak | :
2 by i BB AL P M T AR 2R b 18 By wom

KAN conmponent (BT) fed.,ip . The .conposition of the sid
of the, e RBGREAIS: s Foriey eh o g gBa: b Peodkf 5. apbfely not

of the aromati c nonohydroxy conBound, not nore than 10
morg b0 ppa). yefesaly net mare than 8058™M, by wei ght of

the al kyl aryl carbonate, 10 to 70 % by wei ght of .

i ntAnmmbuattef e EolugrpleipreonyemerddGe) Eomsthednisomediate boiling

wei ght of the 5 diaryl carbonate, and not nore than 1
pointaritemal @hparatindegtmed lis gegneralln B8Oy -9 Hdmeweight of the column
top component (Bt) fed in. The composition of the column top component (Cr) is
generally 0.1 to 2 % by weight of the dialkyl carbonate, 1 to 20 % by weight of the
aromatic monohydroxy compound, 0.05 to 2 % by weight of an alkyl aryl ether, 60 to
95 % by weight of the alkyl aryl carbonate, and 0.05 to 0.5 % by weight of
intermediate boiling point by-products; the content of the diaryl carbonate and high
boiling point by-products is generally not more than 100 ppm, preferably not more
than 10 ppm.

An amount of the side cut component (Cs) from the intermediate boiling point

material separating column C is generally 1 to 10 % by weight of the column top
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F105An0aADDDt UsT20 IKAN ol urm bot t om conmponent (CB) from the
internmedi ate boiling point material separating columm
Cis generally 3 to 15 % by weight of the colum top
conmponent (BT) fed in. The conposition of the colum
bottom conponent (CB) is generally 0.01 to O.? &A’b)é

compasiegh{Boffetiia af baraemeorbAbI dhe siferst Companeat (Get s generally
nore than 10 ppm of an al kyl aryl ether, 0to 3 %b

0.01 e bghtbyokeightof thiekarbmeatizimonetysiiaxesompeund, notumese than 10
wei ght of internediate boiling point by-products, 95

ppm bPaA I Urlyether gbtto 60 %ty \Weiahy bf ther dikylargl, carhdnatet 10 to
nore than 1 % by wei ght of high boiling point

OBy hiatPh&ilifs polre o808E, Sito 80l %thieweight of the
70 /02%3( Wﬁnwg’tﬁ:t%%ﬁ'em (C[}Ieg);ésepg?g{red oft 15 by%g o

diar;)b%r%ro'ﬁ%ijé ?altrgie@ﬁi OIEAHER!Nd oeﬂfg\f;e'ié]rﬂlof PRPPBSihG %oﬁﬁ'W%hoducts.

as desc above to €n as starting materi a
f the initial t terificati ' :
2 D55k by SRPRSEAG B S b
g B S e e 60 ot M

boi ling point by-products, and has a hi gh content of
columhedopickppaneytt (Barfedimt eThepampesitien;al the sokimnn Palerm
invention, it is particularly preferable to
compomdniti{Cey & gerieraity 0104 tod).bith byopeigbbaithraremativ)memnphydroxy
the reactive distillation colum in which the
comgdb@rﬁd,qurﬁd)r@rtﬁbh o) ppira @t bharkyrairyll stheg Ouos ¥So veightsd the
y recycling is particularly inportant in the case of

alkyl érgvéérbbﬁhté, R Bl VASIght\TiBRYRIedidté bofiingl pdint by-products,
preferable to recycling and thus reuse sonme or all of

05 408, A5 R BB GRIPROREE 4PhoBeons 010 oL byt o

e Co ottom conponent

. low contents of .the internediate boiling point 42
highy SR 6L B0 RDBY-PT RS K by- products and hi gh boiling

poi nt by-products, and a high content of

di alt{d P%/eégﬁag’aihéﬂ' EOMEne g)@ﬁ&@?!ﬁﬁ#gp éngmcipepéi(g%)&e&&rated off

Al t hough the columm bottom conponent (CB)_can, al S.E Qe
by theinteimesiaieybaibiny painb materialiseppratily SIHANEC @srdqspyiRgd above to

colum B, it is particularly preferable to _
be takert a® starkhy nfatedaltfbethedhitiehtraosesienficationgeastien aagjor the

into the high boiling point material separating colum
reachive digtiiatibh@®n the present invention. The column top component (Cr) has
low contents of the intermediate boiling point by-products and high boiling point
by-products, and has a high content of the alkyl aryl carbonate, and hence in the
present invention, it is particularly preferable to continuously feed the column top
component (Cr) into the reactive distillation column in which the disproportionation
reaction mainly occurs. Such reuse by recycling is particularly important in the case
of industrial implementation.

Moreover, it is also preferable to recycling and thus reuse some or ali of the

column bottom component (Cg) separated off as described above. The column

bottom component (Cs) has low contents of the intermediate boiling point
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F105the _ADSDT pAAd WKAN aryl car bonat e can be obtained with
yet higher productivity. Such reuse by recycling is
particularly inportant in the case of industrial
i npl enentation. The term "prol onged stabl e operation”
used in the present invention nmeans that ogerati op .

by-preahciscanshiighdwiling Peibhby wieligts: ans has e dugly capignbor the diaryl
based on the 10 operating conditions with no reaction

carbarmter amd hehes js plieferablyatecomnersioh o AdthioLigh ke soltmnmottom
f1oodi ng, clogging of piping, or erosion for not |ess

compdriznt 10PPcA0EIs®, bept@itmuabkly fedtintol the sliaryhcardooatehpunifying
nore preferably not | ess than 5000 hours, and a

colurfh l6t RIPENGHadyBreterale Edﬂ@orhlrgbuwrfeba_tm abiimn bottom

rbonate can be produced whil mai nt ai ni ng hi gh

com;?cﬁ*e?ﬁm:\éi o t | %ihﬂ ddihdBSiRt ﬁ'{?t Irsléiaﬁﬂatiﬁ tcdif¥@n A, since then

pr es_e nven usi n an a _ y ary car on_at e
e R B 4 BB A A g e
Tt b W r—

the unsubstituted or |ower hydrocarbon-substituted.
di pHentarncarelonaed staleppedtion” Heed ibthe RiesRNL Byephen Mmeans
preferably not nore than 30 20 ppm nore preferably

that opérationecantizen caliedpont opetinuausly pr @fstaasiy stateopasast en the
than 1 ppm and the contents of high boiling point

operaflfg chhtii®ns Mithes resmtientatmordalifmndistiiiatbre abbbymalities such as
nore than 10 ppm nore preferably not nore than 1 ppm

floodifl, ABEGMY of pRinG YdradiBsieh far heweks than 1000 hours, preferably not
hydr ocar bon- subst'i tuted derivative thereof, not nore

f
s 141380 O, A0 B i 2000
.th 30 | y...not ;
e BRSO A ) 9 B 0 B0 s e
. et hoxyb nz?ate_or a |l ower 43 F105110 A0501 UP20 KAN
ma'ﬂ?kﬂ\“ﬂﬂ:é@%‘oﬁ%ﬁﬁ%—i tuted derivative thereof, and not

nore than 30 ppm preferably not nore than 10 ppm
mor B thecgase05|carmio aeirtbetmase |@\pqﬂtp5|rusimg an alkﬁ aryl carbonate

phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene or a | ower
obtdinyett traugiva-tartsestarificetion teadtivatbieiecenardiaiky!l canbepate and

the total content of these high boiling point 5 B
phelvl-dir P Rirhyidsodapbonsubstithéed pliéhgptine qmtérdrafbihiermetliate boiling

nore than 50 ppm nore

point by-products contained in the unsubstituted or lower hydrocarbon-substituted
diphenyl carbonate obtained is not more than 100 ppm, preferably not more than 30
ppm, more preferably not more than 10 ppm, yet more preferably not more than 1
ppm, and the contents of high boiling point impurities are not more than 30 ppm,
preferably not more than 10 ppm, more preferably not more than 1 ppm for phenyl
salicylate or a lower hydrocarbon-substituted derivative thereof, not more than 30
ppm, preferably not more than 10 ppm, more preferably not more than 1 ppm for

xanthone, not more than 30 ppm, preferably not more than 10 ppm, more preferably

not more than 1 ppm for phenyl methoxybenzoate or a lower
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F105pi@f&050hl YPeot Kt e than 10 ppm Moreover, in the
present invention, a dialkyl carbonate, phenol or
| oner hydrocarbon-substituted phenol, and catal yst
each not containing a halogen are generally used, and
hence the hal ogen content of the unsubstituted or
hydrdaaneen-subshjtdtestderbative derent, @nstneli iparaanciy BeMapesferably
obtained is not nore than 0.1 ppm preferably not

not nigreehama0 pbdn ppbre prafergphenetrrabte/theotS ppreforhan 1 ppb.
The diaryl carbonate obtained in the present invention

1 -phé%)?/Eaﬂcﬁfrw—QLMér@&ytémoxy@nén?bnemrl a5lopr thydrbearbgn-substituted
preferably used as a raw material for the production

deriv?f Eher860 MIbedREl Xﬁé‘i(ﬁ@l‘“&irﬁeﬁ%ﬂh@&a hliqgh boiling point

ri\énsest erification with an aromatic di hydroxy 15
d. . F , i i
e et

car bonat e obhai gﬁd t hrough the present invention is
preferakly I dPredhandP RiGh purity and hi gh perfor mance,

and hence can be preferably used as a optical dis

whiMereoyen in g pPeasegt W&PU%W% '%”‘rﬁ&?ébéﬂag%,&}ﬁ@?&r fower

i mages and so on, or 20 as any of various engi neerin
hydrptarbonesibstityted pbesolf end catalyit ®ashtiAd rostaiRing A ‘aﬂﬁgﬁg are

pol ycarbonate through transesterification between the
gendralinuged,idnd Wendeeing halagdronantent of thehengubstatied or lower

i nvention and an aromatic di hydroxy conpound may be

hydrBBYrbRhOs BsSituted WipHeriytAbonbRy divtajreef ieratineorprtbae Os1 ppm,
t hat nmakes good use of the properties of the

prefé}jﬁggf Rt hbse GlapPENYbb GREROPRFE a8y hdtemBreeiRift1 ppb.

ntion I's a process proposed by the 25 present

| nvant or.s i O WO GE RRLKERT AR bfiehBirvBptibets GberMHige purity,
G eyt R F p¥RghEnee

mak prepol ymer own al ong a gui de

i xed,in space (seg, for exanp F
and DeBee foPriBaREN A3 R G NERE R TH T Pheletén of an
reactive distillation columm,_the high boili ng gﬁg\}%
arormgicpelirarbepatathradol Brosestarificaliondwith an aranglf Foxy
purifying colum B, the intermediate boiling point
compatuedi al separating colum C, and ot her

|'i quid-contacting 5 parts used in the present )
i nvEotthermare, gersromiatiy palyoatkinate usingeas alrawuoatesigl thereof a

high(iStZrki)t;r:jiphenyl carbonate obtained through the present invention is uncolored
and of high purity and high performance, and hence can be preferably used as an
optical disk which is a recording medium for information, music, images and so on, or
as any of various engineering plastics. A process for the production of an aromatic
polycarbonate through transesterification between the high-purity diphenyl carbonate
of the present invention and an aromatic dihydroxy compound may be any process,
but a particularly preferable process that makes good use of the properties of the
high-purity diphenyi carbonate of the present invention is a process proposed by the

present inventors in which polymerization is carried out while making a molten

prepolymer drop down along a guide fixed in space (see, for example, WO
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F10541 8eh0601 sPinlkede steel. In terms of the quality of
the diaryl carbonate produced, stainless steel is
preferable. Exanples 10 Hereinbel ow, the present
invention will be described in nore detail wth
reference to the follow ng Exanpl es, but the present

99/644R2ntion is not linited to the follow ng Exanples.

The purity of the di phenyl carbonate, and the contents
of Thenpatsrial esnstéutngriimsieactive distidatien eslumng&ke high boiling
chromat ogr aphy net hod, and the hal ogen content was
pointifeaRitiat e parating eslumin Anth'eoajliaqh roansdregie ppinfyime tbiodn B5the
Exanpl e 1: Di phenyl carbonate was produced using an

1nterﬁBB?§té%Bﬁm@%H?ﬁt‘ hbfGiahsegaating oluths U, ldnatdther kqligmantacting
( e|g : di aneter: 10 inches, internal: sieve

partst i ma rmgﬁgggéséﬁt inrARrss Iga%ﬂkra(lﬁeé‘g%lﬂalﬁ@h{dté‘@alpﬂcﬂtas carbon

parating colu 5 m dianeter

che er nal cki
stef Dapae si?eoi ol l;%,s oA PR SPE Boh et produced.
ol um B t: di aneter: 6 inches, |nternal

Sta'”&%”v%e?r'% rete er of stages: 30) and an intermediate

boi | i ng p0| nt material separating colum C (height: 4

m dianmeter: 2 inches, internal: D xon packing,

t heoretical nunber of stages: 15) as shown in FIG 1.
Exar@pleA reaction m xture containing 18.7 % by wei ght of

met hyl phenyl carbonate that had been obtai ned by

s ulijiecinbowhterqire st idientidnyyilldss Hesatbeddnmaiendeteil A6th

F105110 A0501 UP20 KAN anisole to a

referteheessmeefdnbwwg EQ8m wamommséﬁsmvaﬁtm R dttlinfiged to the
material. This ~star |ng mat eri al contained 27.5 % by

follongIE‘}f(arﬂE f% Wurﬁ Pﬁ{@&iﬁheﬁyl% (b@b(at\é’eéﬂ@ﬁhe 8bntents of

ani’so eno % by wei ght

e e A Eea’ N 6@*3”@‘@3&5& it
nalogaf aniret 4 %’a?@c&p&%m‘f’%‘égu LR

catalyst. The starting material substantially did not
contai n hal ogens (lower than the detection

Example 1:
Diphenyl carbonate was produced using an apparatus comprising a reactive

distillation column (height: 6 m, diameter: 10 inches, internal: sieve tray, number of

stages: 20), a high boiling point material separating column A (height: 5 m, diameter:

8 inches, internal: Dixon packing, theoretical number of stages: 25), a diaryl
carbonate purifying column B (height: 8 m, diameter: 6 inches, internal: sieve tray,
number of stages: 30} and an intermediate boiling point material separating column
C (height: 4 m, diameter: 2 inches, internal: Dixon packing, theoretical number of
stages: 15) as shown in FIG. 1.

A reaction mixture containing 18.7 % by weight of methyl phenyl carbonate

that had been obtained by subjecting phenol and dimethy! carbonate containing
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F10511 01 AOSDT UFT® iK@N chr omat ogr aphy, i.e. 1 ppb or Iess).
The starting material was continuously fed into the
reactive distillation colum at 30 kg / hr froma
position 2 m below the top of the colum, whereby 10
reactive distillation was carried out. The reactive_ .
anisalé $¢ altransesteriisstionreacsioncvas weed pagodiantyigunaiarial. This
conditions of a colum bottomtenperature in the _
startihganatievial cetitaineld! 21t & 36 byoveight dfedingttad arbenate) Barbtmpweight
pressure being 39000 Pa, and a reflux ratio being
of arflscle, 43 Disgbyhpdighner predr, 1.6a6thyomeighk bidiphenyit carbonate, 0.1 %

di phenyl carbonate was continuously w thdrawn from

by W.Eﬁ'}‘é Bgtrft&%ééiaﬂe%imé Bt bifodGas A 110RA] uf Aighftaling point

_ IO\A/er portion oI he "hi gh boiling point
oy-p Rk E BT ER R R A o fmal e PROR AR D yQP: as @ catalyst
The gt%?ﬁ%i @%iqﬂ{suﬁa{%ﬂtiggy dgﬁﬁ@:%@ﬁ'}%ﬁ A r(%)vg%i t&%ﬁ AL Htection

. 205C, a colum top pressure being 1900 Pa, and a

limit festtheston ghicsn#eprpHy, b8 hppé&rﬂﬁ"ﬁ%)t op conponent (AT)
continuously withdrawn fromthe top of the high
boi ThengtaPthg miateriatwas centinsepalyded ifodbe uanctiva dstillation
continuously fed into the diaryl carbonate purifying

colug®l &30 By 7 hofrom @pssitica? @ belbeltbevtomef thepca@emmyavhereby
di aryl carbonate purifying colum B. Separation by

reacﬂbéhidtil||aﬁér9Waf\ya:%n¢@d pLEd THE rezefive aistitlalion waderarried out

conditions of a colum bottomtenperature in the

contﬂ‘il.fﬂuﬁ]l%/ GRS URHRIORY df fYENGmaHIHT BerReéReure2f8ke r@active
colu 000

top pressure being 5000 Pa, and a reflux ratio
. ..pbein .99, 2 ' ny| I3RSy and fl
aistf| B LMo 208 Ge¥ SoflFiT FFe e, PG TReP4, and a reflux
_position 1,5. bove the bottom of the RAYy™
raticgntny-5. ABihB8e PRSSTatisnRINCA B le eyt carbonate
conmponent (BT) continugus|ly w thdrawm fromthe to f
wastgeatingpasly WitEraun foen hia P%St@fﬂé’fé*b? eﬁwﬂw-ﬁé@ Was &Bnfinuously
continuously fed into the internediate boiling point
fed im0 erlbwer pefiandfithe high beiinepeind matepalsanasating fYIHEILA
the top of the intermediate boiling point materi al
Separjtndby digtitatlammascaSeEphoat dootinbgusly siider gonditioBs @A column
carried out continuously under conditions of a columm

bottB e fePiPraPe ity Wighmbdilltgy pbint eiaterit sbpatating cedumpoifbeing
mat erial separating colum C being 170C, a colum top

205°C, a column top pressure being 1900 Pa, and a reflux ratio being 0.6. A
column top component (Ar) continuously withdrawn from the top of the high boiling
point material separating column A was continuously fed into the diaryl carbonate
purifying column B from a position 2 m below the top of the diaryl carbonate purifying
column B. Separation by distillation was carried out continuously under conditions
of a column bottom temperature in the diaryl carbonate purifying column B being
208°C, a column top pressure being 5000 Pa, and a reflux ratio being 1.99.

Diphenyl carbonate was continuously withdrawn from a side cut outlet installed in a

position 1.5 m above the bottom of the purifying column B.
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F105p1 @sADE@1 DEi20gKABO0 Pa, and a reflux ratio being 0.44.
Internmedi ate boiling point material having
i nternmedi ate boiling point by-products as a nain
conmponent thereof was continuously withdrawn from a
side cut outlet installed in a position 1

t hé eRiemBrHPBCOMRONERt € I@NENEOBR]Y WIthgraun ?FP"?rﬁ?eetha?f the

separating colum C. A columm top conponent (CT)
diarytearbonateusiifyingtdriuranB fvespontisueegly &d e the intermediate
intermedi ate boiling point material separating colum
boilifg péiat maearidl sdparadingrussume s fdmby pbeiting 1 mdrelomibedoy of the
fed as is into the reactive distillation colum. A

lnterr%ghié'f‘é‘ bBAhE PBIntGAERPIRE Bépdratihg €8RinM B0 UL apanatidrilbaaistillation
romthe bottomof the internediate boiling 15 poi nt

was E'?llr%ﬁ éﬂLt) C%Ef?ﬁu&ﬁél 8ngo! Hﬁﬁhlfb 2 SSMFAP?QO%H tbmrb‘érature in the

XontT ntous as Is into the | ower
ort on of the hi [ a
mter%spmta %R‘?mweoruntam%*“e&%"’f%éﬁ%vﬂ@ Pl b e 7 B g ot dn top
reached bIe stea rate for t.h .
presidia e 430D 8. 2ndrate i gte penadgad  Sta B fistbpliig point
colum was 30 kg / 20 hr for the fresh startin
matenigl BAVIAD ll&tﬁﬂnﬁd@tﬁkQO}"'“Brpoﬂ'ﬁierPFé’dé'ﬁﬁﬁﬁlat%%n&ﬂﬁ‘ng@ﬂt thereof
(CT) fromthe internediate boiling point materi al
was septmuaiLishgwitbtinawn Eomhasideecit cetigtinstailedria atprgition 1 m above
reused, i.e. 31.2 kg / hr in total. The flow rate for

the ttdﬂt@nhbﬂimehﬂ'tdrhmmeibﬁiling;&ant material sepamtiograoluro | yA column
withdrawn fromthe bottomof the reactive distillation

to c%‘?ﬂlﬁﬁﬁén‘{\’?@ RedhtiftiolsBrwittitewhiTeons e ass of e infeemeafate boiling
P wei ght Igf di met hyl 25 cg?jbonate 0.05 %

poln@gﬁg;@li/\% ir%ﬁtglfatlglp' mtrﬁglém%s%éyclw LBRUhG$ ralleRoh ré )( béiPig®

phenyl” car bonat e,

com%g@ig%%fm%é@%ugﬂ%g&aﬁ%ﬁf@%&aﬁgﬁ%ﬁ@ﬁw&cﬁ%&%%ttom
- 0 -
compadit loy! Bratimts WPy ToRdne fosdpepr fialdifhggiate boiling
~rate for the material fed into the E{ gh bmg{ﬁawg 01 nt
poinhEeé?ia ISePIEB A0l HHN do M TERY HEY 280dNKY ey HpPe
above high boiling point reaction nmixture 5 and .4

contkyiolshyrfefi@s isfirfodbe lemebioertiomat S bigdrhoiireBpoint graterel

internmedi ate boiling point material separating colum
sepdtatih@tolwmm Aecycl ed and thus reused, i.e. 4.0 kg / hr

When all of the distillation columns had reached a stable steady state, the
flow rate for the starting material fed into the reactive distillation column was 30 kg /
hr for the fresh starting material and 1.2 kg / hr for the column top component (Cr)
from the intermediate boiling point material separating column C that was recycled
and thus reused, i.e. 31.2 kg / hrintotal. The flow rate for the high boiling point
reaction mixture continuously withdrawn from the bottom of the reactive distillation
column was 3.6 kg / hr, and the compaosition ther_eof was 0.1 % by weight of dimethyl
carbonate, 0.05 % by weight of anisole, 1.2 % by weight of phenol, 29.5 % by weight

of methyl phenyl carbonate, 68.0 % by weight of diphenyl carbonate, 0.25 % by
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F1054 10 tR0501 UP?2® Ay rate for the colum top conponent
(AT) continuously withdrawn fromthe top of the high
boiling point material separating colum A was 3.8 kg
/ hr. The flowrate for the colum top conmponent (BT)
continuously withdrawn fromthe 10 di ary) carbonat

weightuofiimigrmediste boiing peirt by-podugts, and 0 Br‘i)é bmwgwa@féﬂlgbﬂvoﬂmg
the columm bottom conponent (BB) was 0.08 kg / hr,

pointayydorodiectd invtudaigethearatalpst. si de cut  conponent (Bs) was
2.1 kg / hr. The flowrate for the columm top
CONPRTRIV rdteFbr tHeaRbictapfsd htorHdisigawilingopoihhmaterial
intermedi ate boiling point material separating colum

sepa%tﬁ%sc&u l%n?%g/as@ 6 kégﬁgfﬂg eraﬁcﬁ/efl'ﬁ@h %ﬁln@%dﬂm}egeﬁé@ Mixture

onent hr, and the flow rate

RN A s L N
pointahales B saperapO.l i ChfeieRgpr At @eﬁgs;@%ﬁa% kg /hr
_ met h henyl carbonate, a total of 37.6 %.Db ‘%G’g"

in totgt: 'ﬁ’t%ﬁ@r‘ﬁdﬁ@ fories PP'HQ“]O'@PrﬁomW%?téﬁ‘ulc?%nt(%@ui Yoy IArawn

wei ght of nethyl nmethoxybenzoate, 3.2 % by weight of

from 2ie Bopref tnedyightbpilingrenigl meterishsaparating cofunn %\Mfys 3.8kg/hr
wei ght of cresyl phenyl ether), 38.8 % by wei ght of

The flow hateyfor tlee boluairetopacunBorieri(By) ewititously withdrawn from the
boi ling point by-products, and hence the internediate

dlar))Peallt;daﬁt@guﬂiy.ﬁ@/c@ummw5@ kepnee iy fdve datetfoetres column
he col um top conponent (CT) fromthe internedi ate

I t he eifeatited
bott%‘?gbtﬁb%%“* (i) VB 6108tq PR BHA A AcHNaKTy the Slcren®!

B TS S M R SR

pol n
separati coI tain /b we
conHBSETOVAHBYNEED RARNRER RO FIoRegs Rein! BaftaliaP“epifing
97.2 %b of di phen car bonat e.  The cont en
colugmngh &vag 8&1:938%{!@8 flawrale T)ér the eRltmEuPItma e "% n(gﬁ)i was
the diary) carbonate purifying colum B was at I east
0.4 kgl 9 antitby fiawi rgite fordhe sisieceutsiompanast kel Was Cdi? kahgr
poi nt by-products and high boiling point by-products
verthé conpesitichadflthe stdeecitaonepdnert ¢€ofromdhadnteonediate boiling
nmore than 1 ppm Moreover, the halogen content of the _
poin@tg@f@@lsébéfém@é&umsc umem.e%w Wweighbef pleat@nz4.3 % by weight
t hereo
of methy! phenyl carbonate, a total of 37.6 % by weight of intermediate boiling point
by-products (34.2 % by weight of methyl methoxybenzoate, 3.2 % by weight of
2-methoxyethyl-phenyl carbonate, and 0.2 % by weight of cresyl phenyl ether),
38.8 % by weight of diphenyl carbonate, and 0.3 % by weight of high boiling point
by-products, and hence the intermediate boiling point by-products were concentrated
therein. The column top component (Cr) from the intermediate boiling point
material separating column C contained 8.5 % by weight of phenol, and 90.5 % by
weight of methyl phenyl carbonate. The column bottom component (Cg) from the

intermediate boiling point material separating column C contained 1.8 % by weight of
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F105b¢0 ng0Dot UR20e KANan 1 ppb. It was possible to
continuously carry out the above reactive distillation
and separation / purification by distillation stably
for 5000 hours; the analytical values 10 after 500
hours, 1000 hours 3000 hours, 5000 hour s

ethuleri SABETHR G St Ak dresiabl SERBERY AR PR |
was possible to stably obtain high-purity diphe
caflherzardentudfsiphanyhragponete Foheside Gyt conRemRIi (ﬁtséfrom the
boi | i ng point by-products or high boiling point

diarybyanboodtecpsrifyihg dciurpaBawias ait BxastP9%:099 YReyweighd, and each of
distillation and separation / purification by

inter8ldté *o@mngrpdmrtg/ SidUicBOand highttsdilirgg pbiet bppeogucis esse
as in 1, 'except that the internmedi ate boiling
unde?é)t%tﬁf)le eeéd)rﬁ nSRRAEGH DS REl Hidke thates Pr PRt Uaerfboventthe

e colum top corrponent (BT) omthe di aryI

haloﬁe@i?@n %:H" ofjﬁ o di %Ihé}%l gl é&gbféytrf@content thereof

I 6ac |ve stll tron ¢

t he el a e of, 5% hours, di phenyl carbonat e was
be'”%ﬁ‘?&ﬂ% Wi"i‘ﬂ HPpr oxi mately the same results as in

Exanple 1, but the content of internediate boi 1q .
poi thwapyoss iR i cordineRuSlY GRIBhY t*‘ﬁ\ﬁﬁ%%ﬁ%ﬂ?’&a@éﬁ%{@n and
2- met hoxyet hyl - phenyl carbonate then increased

sepacation hpaifidarion tyedisiylationstabliferr00@bowsu e analyfigahvalues
after 200 hours, and 40 ppm after 300 hours. 25

afterB5GOpbErs2 1040 hELGS5 BO00 ABed, arrPEOI\RoRsakerieveach approximately
distillation and separation / purification by

the $Hirgé bklatovBName henea ithiadpossibleusistably bbtsatigppotiysphenyl
as in Exanple 1, except that the conditions for the

carb%ﬁgﬁ-:r é\fit?s‘?&ﬁt%gtﬁo‘t %@ﬁﬂaﬁﬂn@)’nt@l‘rﬁédﬂa‘t@bbﬂlﬁg welrt byherdgedts or high

to a co tomtenperature of 210C, a column top
f 0 Pa, and a reflux ratio of 0.61 for
bonl;ﬁ#@%ﬁ'ﬁ&?{—@'o g?‘% ng point material separating colum A,

a colum bottom tenperature of 220C, a columm top
pressure of 6700 Pa, and a reflux ratio of 1.5 for the

di arél carbonate purifying colum B, and a col um
Comparabys Esapelaiure of 200C, a col urm top

Reactive distillation and separation / purification by distillation were carried
out using the same process as in Example 1, except that the intermediate boiling
point material separating column C was not used, but rather the column top
component (Br) from ihe diary! carbonate purifying column B was reused by
recycling into the reactive distillation column.  Up to the elapse of 50 hours, diphenyl
carbonate was obtained with approximately the same results as in Example 1, but
the content of intermediate boiling point by-products such as methyl
methoxybenzoate and 2-methoxyethyl-phenyl carbonate then increased continuously,

being 10 ppm after 100 hours, 25 ppm after 200 hours, and 40 ppm after 300 hours.

Example 2:
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F105318s40pe1 IP2IMdANPa, and a reflux ratio of 0.35 for
the internediate boiling point naterial separating
colum C. The purity of the di phenyl carbonate after
500 hours 10 and 1000 hours was at |east 99.999 % by

and ac:h of inter te boj.l i
by SNSRI RER SHRITIG barEatyn B sitebonuere carred
undetectable t he content thereof bei ng not nore thalq
out UBinspie YRE BIRGESStatNtNasaRIE b seent that ﬂtﬁh%ora#'
car bonat e was undetectabl e, the content thereof be| ng
sepanationfpurifidatien by digtilativs v@f&rﬁpﬂ%\g@d tois ejumneatigen égipperature
carbonate obtained in Exanple 1, an aromatic
of 2190Cy aajohgnatep pesssuredi 8800 P, agdieflnk oats sf Odsiclor treelhigh
in exanple 1 in International Publication No.

bounﬁibéﬁhﬂ%teﬁa%@mﬁld@;e@olam@.rmta BolRfrYEStdANahperdtar BH220°C, a

e nunber average 1ol ecul ar wei ght of 10500 was

coluhﬁtsiitndég d@?ﬁﬁgo es%%n%@%mdgﬁgﬁotquéfo?'tﬁé% I@émbnate

| pirece” hat value of 3.2
R T S
b ehea il SR Do PR o

injection nolding of the crushed pieces at
matarigp sapatingweluminds, e PETET thﬁéd!r:ﬁvervbpéa@oaﬁtq ﬁﬁer 500 hours
test piece thus 25 obtained was 3.5, and hence marked
and dDE tloarswvasat et 869 Y%eby veightbardeach ohinteragdiate boiling
resi stance ageing test (120C, 500 hours) was carried
pDII’IOU? p@cbtmich@ ah@siighpbeitiag (point BOpletiobkash0hGateoREde AN content
3.2) produced by injection nolding the above

theré‘éf%@rﬁg RoPRIOYE &P Reh.  MBRIREP ORetHBodEN ¥@itent BRihe diphenyl

and hence marked di scol orati on was not observed.

carb'ég%tet Whs h@ﬁ% q%ké&& Rk @htEhaRBlddf b%é?{gyﬁ&frﬁf)f&,a 1 ppb.

process using pheny
contalnlng 150 ppm of each of internediate b0|I|ng 5
poi nt by-products and hi gh boiling point by-products
an ? SaV|ng a chlorine content of 0.2 ppm the b* -
Exappig@ was 3.6. As described above, the b* value of the
nmol ding piece after repeatedly injection noldi at

310dsingveediphenvhaarbprate ghtpingbingzxamplge!, aiy @ %h—“e

heat resistance ageing test (120C, 500 hours) was 4.0.
polyThmanats wasgredudad using the process described in example 1 in

International Publication No. 89/64492. The obtained aromatic polycarbonate
having the number average molecular weight of 10500 was injection molded at
310°C into a test piece (3.2mm thickness). This test piece had b* value of 3.2 (this
value indicating a yellowness in accordance with a CIELAB method) and no yellow
tinge, and was uncolored, which was excellent in transparency. After crushing
these test pieces by a crushing machine, injection molding of the crushed pieces at
310°C was repeated five times, whereupon the b* value of the test piece thus

obtained was 3.5, and hence marked discoloration was not observed. Moreover, a

heat resistance ageing test (120°C, 500 hours) was carried out on the test piece (b*
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F10X1he_aAbovt URMY_datshes exhi bited |ight yellow 10
I ndustrial Applicability The present invention can be
suitably used as a specific industrially useful
process that enables a high-purity diaryl carbonate
havi ng | ow contents of internmedjate boiljn oi nt and

valuarF grekRsPAneeR Byimiectapiald e ebe s araraatis Bplycarbonate,
produci ng a 15 high-quality and hi gh-performance

wherpugpge thebhuzlietwahd. pepdnesgesoaiseq diseolaratipnoyamgelpbserved.
period of time using as a starting material a reaction
mi Fontee temt péos ofgaraaronadtioypolgearbonatebobiatreddby Hiengaime
through a transesterification reaction between a

procsdsaligidiy diprairgpoaiteonatslcatairresd pproobeyech okintermediate boiling
conpound. 51 F105110 A0501 UP20 KAN CLAI M5 W claim

intlhy-brbdicl A4S BRyH 19ilikd Boipt BLrbdRs @indehdVitdaRiidring content of
pomgﬁyat.}y) c(::ar bonafge inllvélﬁglh g‘LFHgi aryl car bonrg‘?e i's
d ' as ' i, @l e i :
0.2 e B 3l Pib e 0 A oS A, Tho B AU he foling
.__been obtajned. through a. tr rif.ication,reaction, .
piecq aRER e g rmaGind BPARG TV flil wal 42 20 B8 b* value
monohydr oxy conpound, continuously feeding the , .
after dpe peRhipsiiarts apeingitestd 128det SQRhourI WaT 40; of hedpsipieces in
conprising a continuous nulti-stage distillation
the abeivarwoioaseniexhiitedrighbyellus cat al yst is present,
carrying out a transesterification reaction and 10
distillation sinmultaneously in said colum,
continuously withdrawing a I ow boiling point reaction
Indusfridt Apslice@ilit@i ni ng a produced dial kyl carbonate from
an upper portion of the columm in a gaseous form and

ContHAMRIEEhY inVehhek a%h Be suitBbuR Aé BGpeeiffttindustrially useful
reaction mxture containing a‘diaryl carbonate froma

. Che.cal . { qui .
proch U AL At 5 AT koo AU st
er S A Ao K e B Lo B¢ LB B o
high i omtd RS dormil S5 % arbonate to be produced stably for a
prolonged period of time using as a starting material a reaction mixture containing an

alkyt ary! carbonate obtained through a transesterification reaction between a dialkyl

carbonate and an aromatic monchydroxy compound.
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F105420aRGP0DNVARD_ MAN i I 1 ation into a colum top conponent
AT containing the diary) carbonate and a col um
bott om conponent AB containing the catal yst and a high
boiling point material; 20 (b) said colum top
conponent AT is conti nuoz‘ﬁtél [ gtroduced into a diary)
carbonate purifying colu Mavi ng a side cut outlet,
and conti nuously subjected to separation by

We clpigti | | ation into a colunm top conponent BT, a side
cut conponent Bs and a columm bottom conponent BB, i
t hd. hilgla procesy fatithe pyodimtiboreftachipbimuity dinyli sarborzate in which
wi t hdrawn as the side cut conponent Bs; and 25 (c)

a diapdicdrisehatans pariucedpynakingBE 4 starting muatedsl g reaction mixture
introduced into an internediate boiling point

contaBig’ ardhk PEF%'I ahibRBafihdRa peaKidliaifeditd@ughta out | et ,
and™ 52 F105110 A0501 UP20 KAN conti nuously subjected

A et | | Ak : _
wangESISFRANEHERECARN ool oy pALEoAE AR rRatc,
I n_conponent thereof i ; . .
monfNTREY HETRehancCo s SefBeate SHTEERsa B a reactive
_boilin oint nmaterial having . boi | i ng.paint between, .
distiihgn coTurBRicmATANG & cpntiusuomailisieg FRLETgH ol 7 Which a
diaryl 5 carbonate, and a col umm bottom conponent CB
homegemenr}isseatalyst riypsent Baimane o adrangasterfisaben éaaction and
thereof. 2. The process according to claim1l, wherein_
distilsmiod simuliamedwsty cosaid wehtmn,@Pritinoouslyi withdrawingediew oiling
boi ling point material separating colum Cis

poinCiesaiction erigiuye cbbtditidg iansrodaeéd diztiad tcavieordits ffiokh ahiupper portion
colum. 3. The process according to claim1l or 2,

of theh@IGhA i§ &l gh<eBLY f8rmb UridOEBnt FRIBBSNERkh FFBwiri BHegh Boiling point

i nternedi at'e boiling point material separating colum
el P ONUMED % ) CBra Holf 0ot J4GaANes cour i
oG5 AP BB i 0, 8 Pt 521

b okl 35 R SRRl oo o -
highsbaé)tiliinsg;c Eﬁéiﬂ mlact)eri<al nse;a?a%ng column A, and continuously subjected to
separation by distillation into a column top component Ar containing the diaryl
carbonate and a column bottom component Ag containing the catalyst and a high
boiling point material;

(b) said column top component At is continuously introduced into a diaryl
carbonate purifying column B having a side cut outlet, and continuously subjected to
separation by distillation into a column top component Br, a side cut component Bs
and a column bottom component Bg, the high-purity diaryl carbonate being
continuously withdrawn as the side cut component Bs; and

(c) said column top component Bt is continuously introduced into an

intermediate boiling point material separating column C having a side cut outlet, and
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F1051005A050¢ URAfr dé&N according to any one of clains 1 to
4, wherein said high boiling point materi al
separating colum A is a continuous nulti-stage
distillation colum conprising an internal with a
nunber of  stages nA thereinside, nA satisfyi 20 <

contiqously seblected Sen?éa%?fbé)ég&hﬂ@%’ﬂ ait g qoiu%nﬂga gemgonent Cr
clains 1 to 5 wherein said diaryl carbonate.

havingusaithaling acdiaatporRte asa awin canegpeniiheree agide cut component
distillation colum 53 F105110 A0501 UP20 KAN

Cs hawngrdassa ngimsompbaentthevedfarainterniesliatefbalirapesinh®aterial having
thereinside, nB satisfying 20 < nB 70. 7. The process

a boifif§ Pothtetivee atyat @i eaitf alkyldrybcarbbpate, avdirat ioh saial diafyl
intermedi ate boiling point material separating col um

carbbnate, 8nd A EAIIMALHHEH lEbmﬂaﬁGﬁt Clinglirg il efargioda+BBnate as a

conpfising an Interna a nunber of stages nc
. [ nsi satisfying 10 < nc < 50. 8. The
ma'npérbgéébs'gé@g@%?%?‘ng to any one of clains 1 to 7, wherein
a distillation 10 operation of said high boiling
poi nt material separating colum Ais carried out at a
col utm_bottom tenperature TA i.n range.of from 185 to
280, HMRIPEPCESH GrRCRINNI thFlada @/%Ae'n%ﬁ) FalHg 9P F3rBppnent
1000 to 20000 Pa. 9. The process according to any one
Cr frofn saidiintermediata boiling msint raaigriel separating colmn el HangRUOUSlY
of said diary) carbonate purifying colum B is carried
fed iotat sa@it reacvewistill atiob tcolarhenper ature TB in a range of
from 185 to 280C, and a colum top pressure PB in a
range of from 1000 to 20000 Pa. 10. The process
according to any one of clainms 1 to 9, wherein a

di sgil{gs E%bes%%c%ﬁ:ﬁﬁé k@ Blafth 156 2 Wlﬁér%ﬁrﬁgéib&kﬂxmn_bottom

boi l'ing point material™ separating colum Cis carried

com B GEER SR L A AR Tl sty bt

ressure Pc

range, of f.rom 500. 18000 Pa. 11.. Th c

contei Sty 0 Sy Mgk ab e Paindte s PR Efump A
reflux 25 ratio for said high boiling point materi al
separating colum Ais in a range of from

4. The process according to any one of claims 1 to 3, wherein said reactive
distillation column is a continuous multi-stage distillation column comprising an

internal with a number of stages n thereinside, n satisfying 10 = n = 80.

5. The process according to any one of claims 1 to 4, wherein said high
boiling point material separating column A is a continuous multi-stage distillation
column comprising an internal with a number of stages na thereinside, na satisfying

20 = np = 100.

6. The process according to any one of claims 1 to 5, wherein said diaryl

carbonate purifying column B is a continuous multi-stage distillation column
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F1050101A0801QP22Y KARND5110 A0501 UP20 KAN 12. The process
according to any one of clains 1 to 11, wherein a
reflux ratio for said diaryl carbonate purifying
colum B is in a range of from0.01 to 10. 5 13. The
process according to any one of clains 1 .to 12, . _.

COMRAIFNG AR internal With @ PHMPST b slages dsi thete RRide teSelfYindgl = ns
point material separating columm Cis in a range of

= 76rom 0.01 to 10. 14. A high-purity di phenyl carbonate
obt ai ned by the process according to 10 any one of
clains 1 to 13, wherein the di phenyl carbonate is
unsubstituted or substituted with a | ower

hy dr ocp{eribcead dcb@riiny ardraosie ePBiaRng 1ab B)eihdreiresaid
than 0.1 ppm a content of said internmediate boiling

. | . . | -_ e
e e B Y O oL SR ol D SRt PR B iRy, milt-stag
. «Lhan that of sai I L. &ar r
distilgih st 8o Pistho. S0 RIEAE AR ATRRE O oi38s SR fetcitide, nc
. ccorﬂi ng to _claimil4, wherein said diphenyl
satispang dHate Nes ubstituted di phenyl carbonate, and the
hal ogen content is not nore than 10 ppb, the content
of said internediate boiling point material is not
nore than 30 ppm and the content of each of phenyl
sal8.cyThs proceastkonrslingteeayy one ofstairos yidenz odereiraa distillation
1- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene, whi ch
operatién obyaigrrogh ®b#inhgoimtgnatehial beparating icolynpoAns cahsed out at a
that of said di phenyl carbonate, is not nore than 30

coluPPBotin tdiBefitGie- PUIN 4 Yardjepbfoth 183Mtb@BT° €, anda dolagn top
to claim15, wherein the 25 content of said

' @%ﬁq F-L 001 i ff oicephal s not nore than
pres%ﬁnteglg?rrr]ﬁ'g%n {g”r%@m entt%:) the by-products having a
hi gher boiling point than that of said di phenyl 55
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ppné_ The process according to any one of claims 1 to 8, wherein a distillation
operation of said diaryl carbonate purifying column B is carried out at a column
bottom temperature Tg in a range of from 185 to 280°C, and a column top pressure

Ps in a range of from 1000 to 20000 Pa.

10. The process according to any one of claims 1 to 9, wherein a distillation
operation of said intermediate boiling point material separating column C is carried
out at a column bottom temperature T¢ in a range of from 150 to 280°C, and a

column top pressure Pg in a range of from 500 to 18000 Pa.

11. The process according to any cne of claims 1 to 10, wherein a reflux
ratio for said high boiling point material separating column A is in a range of from

0.01 to 10.
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F105170_ABR0higt2Q AN y di phenyl carbonate according to
claim 16, wherein the halogen content is not nore
than 1 ppb, and the content of the by-products having
a 5 higher boiling point than that of said di phenyl
carbonate is not nore than 10 ppm 18. A process for
the production of an aromatic pol ycarbonate by
transesterification with an aromati c di hydroxy
corBourtie worpss aceryding teryene af gainpui iteyl1 dw‘@ﬁéﬁﬁwa reflux
carbonate according to any one of clains 14 to 17 as a
ratio favgaid diamplt aarbahate uriiing @chmen Bds po Byreaagé of from 0.01 to 10.
obt ai ned by transesterification between the
hi gh-purity di phenyl carbonate according to any one of
claims 14 to 17 and an aromatic di hydroxy conpound.

15136 The process according to any one of claims 1 to 12, wherein a reflux

ratio for said intermediate boiling point material separating column C is in a range of

from 0.01 to 10.

14.  Ahigh-purity diphenyl carbonate obtained by the process according to
any one of claims 1 to 13, wherein the diphenyl carbonate is unsubstituted or
substituted with a lower hydrocarbon, and has a halogen content of not more than
0.1 ppm, a content of said intermediate boiling point material of not more than 100
ppm, and a content of by-products having a higher boiling point than that of said

diphenyl carbonate of not more than 100 ppm.

15.  The high-purity diphenyl carbonate according to claim 14, wherein said
diphenyl carbonate is unsubstituted diphenyl carbonate, and the halogen content is
not more than 10 ppb, the content of said intermediate boiling point material is not
more than 30 ppm, and the content of each of phenyl! salicylate, xanthone, phenyl
methoxybenzoate, and 1-phenoxycarbonyl-2-phenoxycarboxy-phenylene, which are
by-products having a higher boiling point than that of said diphenyl carbonate, is not

more than 30 ppm.

16. The high-purity diphenyl carbonate according to claim 15, wherein the
content of said intermediate boiling point material is not more than 10 ppm, and the

content of the by-products having a higher boiling point than that of said diphenyl
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carbonate is not more than 50 ppm.

17.  The high-purity dipheny! carbonate according to claim 16, wherein the
halogen content is not more than 1 ppb, and the content of the by-products having a

higher boiling point than that of said diphenyl carbonate is not more than 10 ppm.

18. A process for the production of an aromatic polycarbonate by
transesterification with an aromatic dihydroxy compound, comprising using the
high-purity diphenyl carbonate according to any one of claims 14 to 17 as a raw

material.

19. An aromatic polycarbonate obtained by transesterification between the
high-purity diphenyl carbonate according to any one of claims 14 to 17 and an

aromatic dihydroxy compound.
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