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F105F1054d501A0P081 |RR1 KAN | NDUSTRI AL PROCESS FOR
PRODUCTI ON OF HI GH PURI TY DI ARYL CARBONATE Techni cal

Field 5 The present invention relates to an industria
process for the production of a high-purity diaryl
carbonate. Myre particularly, the present invention
HEDaISEER tAd. RROUHBISFIOR #RODOEEON OF HHGHE? BRUTY iDBARYL
of a high-purity diaryl carbonate, which is useful as
a raw material of a trapapgiAfEcati on net hod
pol ycarbonate, by taking as a starting material a
reaction m xture containing an al kyl aryl carbonate
that has been 10 obtai ned t hrough a

Téchﬁ%ggﬁ% erification reaction between a dial kyl
ca e and an aromatic nmonohydroxy conpound and

cartyi a transesterificatiqn_ reactio a,.
;e IbE BTl SR eStomn e e RCR b b b R Stion of a
gh boi poi nt reaction m xture containing
h'gh‘BPﬁM'a%PB%W&*@Ee t HYereBRiCHE!Yt Wes@’ﬁﬁ?'&tt'f‘&%mﬁ?mre'ates toan
. purification wusing three continuous multi-stage
indusdriglproress ton thep tiogadf 1w yghwhirishdiead carkgetef weigh is useful
15 structure. Background Art A high-purity diphenyl
as a caw hoatatial dfs irapsedtenficaionaneténdpad)wrarabndter by haking as a
production of an aromatic pol ycarbonate, which is the

startingstaterieeh yeatsio rexgireasintaging2éh alkgsaryt sarbenbtiotiat has been
usi ng toxi c phosgene. As a process for producing an

obtaif&8 ﬂﬁr‘du@h%‘fr@%@mﬂc%hBhQ@QéﬁorPBetﬁA%%Wé BN cafifld @nd an
nonohydroxy conpound phosgene has beén known

aroma‘ile%émo?@& ucgﬂgoﬂﬁé é%c?eark?ﬁﬁ du's tﬁ%ﬁb@@nﬁ%&héﬁ reaction

vari ety S in recent ars
h h. bl f ho
usind g 3EE e il BpleRinf e ﬂ%‘%&aﬁ% 7B pRffg pPiny geaction
it GRS fg A Sie et BRIk s Lor Bngfu figation
car bonate cannot be used as a raw material for the -
using e coNbRLRHS Mkki-stage rishlleliopeobimupeacka| wiishhes@ specified

pol ycar bonat e. Because such chlorinated inpurities
struotwrekedl y i nhibit the

Background Art

A high-purity diphenyl carbonate is important as a raw material for the
production of an aromatic polycarbenate, 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
1



10

15

20

20

F1D51H“?| XUEM g0 Appaction in the transesterification
od which is carried out in the presence of an

extrerrely smal | amount of a basic catal yst; for

exanpl e, even if such <chlorinated inpurities are

present in an anount of only 1 ppm the polynerization
aromaRichgslgéarbpharee e Becatisal duchTenisakgtetintpuritiaBtmarkedly inhibit the

carbohat e capable of using as a raw material of a

polym{eb%ﬁ‘@cﬁi?@e{d%hqr\tthgr\réf?éé%?é*ﬁf&%h&ﬁ"hﬁ BaL\Bhich is carried out in the

some nulti-stage separation purlflcatlon

preseH{E%%F 2R %?(traﬁw%& Q%aﬁrb%‘ *ht"@ bggc%fgysq Ir e%E%p?@l@%lﬁ?lf such

'ne’so on and
on, distillatj on and so_.on. ar
Ch'o”'#%}@aHEIPMB‘ Pis GrfesoantTorn aremart & efa'wbtﬁg{% BEpalGegzation
due to hydrolysis 10 loss and distillation | oss duri ng
hardly piasesdpat Al oi{mm@‘w thepreRaliy saeste capRhleriiusing as a raw
there are many problens in carrying out this nethod
materéat ovfoari toanseptasification miekodi polycadanate, Ga tiovblesdnee multi-stage
hand, a process for producing aromati c carbonates
separ’atiompghficatioanpﬂcsieeséé itehi an aneaighi washingt webra alilute aqueous
di al kyl carbonate and an aromati c 15 nonohydr oxy
alkaliG® ¥BRUBE drii BbtSRatenoun/ wiaeesiaratiore Nistillation and so on are thus
transesterification reactions are all equilibrium

requure%laCtF'u?t‘Pl%rma_lrée 188 YidIdt BF hbtc BadppatedbieaBby dueMBMHdrolysis
he original 'systemand the reaction rate is slow,

loss Qr%j cpﬁpl%ﬁoﬁ rlgé? o%ﬁﬂg ustgpgk{t' ﬁdrﬁi%ah%”p%net sN9 Therefore,

car bonates
roposals have, been.nmade to | 0 : .

thore 318 HEBy &S el Bl TarEe é%b‘Y-eFWés'BeEPé’d St BrbfRLA e c’(ﬁ inglustria

catalyst to increase the reaction rate, and attenpts
scale; o devise a reaction systemso as to shift the

equi libriumtoward the product systemas much as

po&%i theeotherdhand: & piggess fortiedusibad Proatia cadIAREes through

yield. For exanple, for the reaction between di nethyl
transestebbeation readtipebetwedrhe dalkd cartineste apdepozemaiic

process i n which nethanol produced as a by-product is

mondhysitdlyl @&snpddndls Ao aneehr opypweveetdueh trarisestemification reactions
azeotrope-form ng agent, a process in which the

are aﬂ%ﬁﬁiﬁﬂhnﬁe‘é@%@ aﬁh@eEMmBF @AUS bidsed’ Uféb(\(wbl@ e original
adsorbed onto a nol ecular 2 F105111 A0501 21 KAN

syste\Tj‘\r’]Ih ??éﬁ ’t%@ﬂt%scﬁoﬁlrgﬁe%zsi%\g I %Hr]rﬂn ﬁIchéJﬁie'FQ af® rRRAd AU Ries Th
producing aromatic carbonates industrially using this method. Two types of
proposals have been made to improve on the above difficulties.

These are developments of a catalyst 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
K)
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F1O51ﬁﬁ°)!’\b§€1juffﬁ21t K @f a reactor, an al cohol produced as a
by=product in the reaction is separated off fromthe

reaction mxture, and at the sane tine unreacted
starting material that evaporates is separated off by
distillation (see Patent Docunent 1: 5 Exanples in

sieve -b?@ﬁ@@&ﬁ:eg@tlﬁmhlﬁpﬂbmgﬁéh apphritds PPRRicNG diREHAGIPEEumMN is
(corresponding to U Pat ent No. 4182726)). However,

prowo‘e@‘%ﬁ?tcfpeﬁ% S 8 8 %”%H&@F%&%%H%%' 4 Yy BR6AuBAR #Re reaction is

systemor sw tchover system Because YFhere are

separ% B 6%6[9“ e rga{:ﬂg’\e 'Eﬁﬁ%v%'fﬂ‘éf%t L SEH}% tnﬂg%ﬁ'ég&eﬂ%'ieﬁnng

rou opnent

esterlflcatlonr nd 1 th
mater|a, 158 SeEowteF 1 ignafifort Phastitfon Bas Balerf Blasthent 1
that, the batch systemis. preferable tq a continuous
Examplpstia fiapanese Etent AnpgraticTubag-Qpen N%§6r1a:%§<9489@8f@ﬁpond'”9
(CSTR) systemin which a distillation colum is
to U.Rateaidlooh! 82v&2&)bp of the reactor has been proposed
as the continuous system but there are probl ens such
asHowevern deedd reactian sy stentsghapleovasically earalbatchaqyistem or
interface in the reactor being small, based 15 on the

switchile B9 st t hBedd el therd@Rckmitatidrs inahe PapeiVeinterit@f ik e
the conversion high. Accordingly, it is difficult to

reactléﬁtréﬂ_enthhhﬁ%rp@étgﬁ/‘st abvdIbeseat R sAbh Wa‘?ﬁ@&!e?lﬂﬁéf QoRRcBons, and
continuously in’large anounts stably for a prol onged

the re%%ﬁbr‘?fjatgg atré rgﬁll Q%mﬂ%ﬂﬁ‘ihﬁg |ttr'|jo]§ bé}pﬁt‘ﬁﬁggﬁ{ {Fw%(ﬁhe BQ[%F system is

'to be're econom ca
ndu trlal nt ati I S possi.bl e The
pfefem?ﬁeﬁﬂ 8 eBhiinedl Sa@(’%i?rapeﬁ?%%%% Qe B i RlRERLr
.0 which such a, transest rlflcatlon eact i
(CSTRY s Pl uvhic Baad'éks'?ﬁtmlﬁ%mm Proddeg,en toe & Pf' theirgactor has
col um simul taneously with separation by distillation,
been prePeRBrcabbErcariiELons systenh hubdheterarg rreblemscsédeas Mgt
such a reactive distillation systemis useful for such
reactiantretnseisg slow,i aat & gasdigat interfadedn teg aegtter baing small, based
reactive distillation nethod in which a 25 dial kyl

on the avhemabethanithyudd alFened itdés hytibessible copaskedther @nversion high.
continuously fed into the nulti-stage distillation

Accoﬁﬁ%gjlimt isedificLif €0 BRapttheby éct%@gfdcﬁﬁzlr@én %‘P@hbﬂé@ﬁﬁidﬁate
inside the 3 F105111 A05 1 UP21 KAN colum in which a

contlr‘FL?c;L% ﬁlalﬁgge BBBAR stabty thEa HPEbhGH Ppekivd \Wr HiRE BYMAR of the
above methods, and many issues remain to be resolved before economical industrial
implementation is possible.

The present inventors have developed reactive distillation methods in which
such a transesterification reaction is carried out in a continuous multi-stage
distillation column simultaneously with separation by distillation, and have been the
first in the world to disclose that such a reactive distillation system is useful for such
a transesterification reaction, 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
3
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F1051091 Rbs56P emtapgont ai ning an al cohol produced as a
by=product by distillation and continuously

wi t hdrawi ng a conmponent containing a produced al kyl

aryl carbonate froma |ower portion of the colum

(see Patent Docunent 2: Japanese Patent 5 Application
columhah dHidtes citalysti2 Bleden), witlleg @gttiriuva sy withdreainga low boiling

method in which an al kyl aryl carbonate is

point m%malbﬁgﬂ?i&igg eirf‘él@olﬁ&]?rﬂb‘lhééd 8t a0sy-Ficduct bptiseNation and

reaction is carried out continuously

conir A e TP B b b PR SR I crvonat
vom SRR P TS P a0 Sahapebe B

W thdrawing a 10 conponent containing a produced . .
ApplicaiigR oI Qe e o3 B0m 6. PoRer sofiet latiarMeltod Beyhih an alky
(see Patent docunent 3: Japanese Patent Application
ary! carbpdatgpisrcoNdnuously $38into the ewdit-slagediistiliatipaciobimmeanibine
in which these reactions are carried out using two
reacticnig canded ouhcbhtinstlaheindidet thiel atiuron ic ethichns catalgsthe possent,
a diaryl carbonate is produced continuously while
while ebhlifuRRlY Withéexghdg Bdow bdilRlgkpdintesrbpoatet qurtairiceca dialkyl
a 15 by-product (see Patent docunent 4: Japanese

carboRa{eSodORRY laea] bﬁ?{é&jc@bmillb@on, %d?éé&ﬁﬁﬁousﬁ{lﬂitr%rawing a

reactive distillation ne in which a dial ky

compﬁ%ﬁ%ﬁnﬁﬁ? %%d%e@%ﬂaﬁ:é%@ﬁ?ﬁfﬁﬁ@%@% Jg:fertiéﬁ Bf the

e are co uou nto mul T1 -

distillation colum, and a |iquid that £l ows.

cohurf 35k iAehESeS e 5 ARerfen EREH Adkibahor b OMPa No
ovi ded at an i.nternediate s e and/ or a | ower nost .

4-9358) Gy peagtive Khigtion SIEIPa WHICEa BRa AP ST hEF IR Eeksing

into a reactor provided outside the distillation ,
two cerfinuaysspubisstage skstgtiebeeitnmrsaghfddiencarudipey| cperpnate is

i ntroduced back through a circulating inlet provided
produgedacositingeusip owaletditcisnthyreoyhinea dimkylutdrieenadts produced as a

provi ded, whereby reaction is carried out in both the

by-progast{eee @aterittctivsint Kt adpareszoPatent Appkcatiéat lexid-Open No.
Docunents 5: Japanese Patent Application Laid-COpen No.

4-2116382 40 5 r&EadtRBLdI 2Rabes WilAbd & wihadtpa efdk Hakbattinate and an
i cation Laid-Qpen No. 4-230242; Patent Docunent

App
aromdic HEBERT o o MENKERT PR R IR et ssaoe
distit§hdit thLAM, BRI R RRRGEWR YGRS 2EMRmA 4G e from
a side outlet provided at an intermediate stage and/or a lowermost stage of the
distillation column, and is introduced into a reactor provided outside the distillation
column so as to bring about reaction, and is then introduced back through a
circulating inlet provided at a stage above the stage where the outlet is provided,
whereby reaction is carried out in both the reactor and the distillation column (see
Patent Documents 5: Japanese Patent Application Laid-Open 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).
1
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F1051f1'1rﬁ556PLﬁ5E'1b| romati c carbonates to be produced
contrnuously and efficiently, and many simlar

reactive distillation systens based on the above
di scl osures have been proposed thereafter (see Patent
Docunent 8: International Publication No. 00/18720 5

( cHdRSRaRMN O distiPatidnmetfRides rob@se&Bgﬂ%ébeseﬂatrﬁ@htors are the
Docunent 9: Italian Patent No 01255746; Pat ent

first ’[O%’S%%%%"?I‘F\Qtlcémg% BRE odﬁ%@b'd&ﬁhh@&éﬂﬁgﬂdo e r’w\{gf and

LS. correspondi ng to Eur Opean Pat ent
many ?Q{B%\%{g?@%a Al RERTE Ranan SRR R oRYE Wi s nave boen
propot S NRRAR: (6. SaEaB ke Alnet el e qd o, ooner2o

Japanese Patent Application Laid-Open No. 6-15
(correspondieggondiSn atent - &&@%Oﬂ%tpe%ﬁ@nmocm%'z‘g%l“a"éﬁd’ate”t No.
U S. Patent No. 5334742); Patent Docunent 13:
01255/t ResentfRoammenpl): iJapshese Patentgraficalion baits@psg No. 6-9506
(correspondi ng to European Patent No. 0582930, and
(corrddpbndingtierBurbpead B44diNo. 058a11661 afd tLBeRatehd No. 5282965),
Japanese Patent Application Laid-COpen No. 7-304713;
Paten%c%ﬁnérﬁ 1@09aﬁaﬁﬁselﬁatehanpﬁm|oﬂaaeduo¢wplubcax41mz
Open No. 40616; Patent Docunent 16: Japanese

(corrﬁ%ﬁﬂ r%ﬁ%%uregleéﬁfpéf@ﬁtgﬂ%w’é% 9na P 85P a R MY, 5362901);

apanese Patent Application Laid-Qpen

e BT e B o Bl R R
o oD BB e G 20 STl g so54r)

lication Laid en No. 9-176094; Pa ent c

Pater’m[? QapeMesE Jﬁ&@@%@ Ratant Applieatiqnf-ad N&D% Yils:
2000 191596; Patent Docunent 22: Japanese Pat ent

(corregmsindieg iconulopiean GasaniNdo. QTRAA3MD BRY 1. SpRakent No. 5344954)
Docunent 23: Japanese Patent Application Laid-COpen No.

Pate®t-84436nt thrlapapese PatenttApdivaiope haidFapeniNaNG'-304713; Patent
0785184, and U. S. Patent No. 5705673); Patent Documnent

Docudferd4'5: abahdsd Paftah Apphtatial | ©6-Oven MR/ 9811 6; Patent
(corresponding to U S. Patent No. 6093842); Pat ent

t 5
R T

oculRRANES 8 06A0SL BLIH AXbIESor PRLLEALH RiB. Bt10805; Patent

Document 18: Japanese Patent Application Laid-Open No. 9-165357; Patent

Document 19: Japanese Patent Application Laid-Open No. 9-173819; Patent
Document 20: Japanese Patent Application Laid-Open No. 9-176094; Patent
Document 21: Japanese Patent Application Laid-Open No. 2000-191596; Patent
Document 22: Japanese Patent Application Laid-Open No. 2000-191597; Patent
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: International Publication No. 01/042187

5
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03~ ; ent Docunent 26: Japanese Patent
FrosFORBFREEN

d- Open No. 2001-64234; Patent Docunent
27: Japanese Patent Application Laid-COpen No.
2001- 64235; Patent Docunent 28: International

Publ i cati on No. 02/40439 5 (corresponding to U. S.
Ead ittty NoPuBRIRBP fandie3e Trahantioder PETIRRARatisANI). S.
(correFﬁtS ntg No. u6600061)% Aremng the reactive distillation

2003-%?’%%@25?{&? lj?)rc%ﬁﬁbtt g%pﬁél%g i eSY\EABﬁ &Hﬁ'h Lald -Open No.

as a ne
2001-6%%%%82@@5?@%55? 244 bed sRofER gy '%'Prf%ﬁn‘% Ogen No.
10 hod
2001-642 341 AtgB! RoCHaear 281 Megeh el s 2/4Da36"

conponent is reacted with an actlve subst ance and t hen
(corresppadingda LoBf Patemt Nch&5968P41 Y si. RadaploNen?o9a89% apd E -
(see Patent Docunent 29: International Publication
Patenhiblo. 880006#9. (correspondi ng to European Patent No.
0855384, and U.S. Patent No. 5872275)), and a nethod

c aAmbﬂg ted reddtivieadi keielion Gysieenyehg preseat iapplidards have further
pol yhydric 15 aromati c hydroxy conpound in the

proporggg,c%é Q'seHaRkt éheﬁnlé@h@t‘%’sﬁbur@ér@h‘ua@h d2Pbom@ES to begitoduced

see Patent Docunent Japanese Pat ent

stablyéﬁP'o' éc?e{r%ﬂo%ﬁ%él\'grghgéﬂ 9%6%9@ atfogﬁpéﬁigl'yggbélﬂg
22

requ.rgpiahréa%??ggggg@ahgs%bpmwrﬁﬁ%}érw«a@a@f@mfaw

el RIS e Pl

di phenyl carbonate can be produced by neans of th

catalyss gemippacat strecyveled dseerBatrid Domimertidsh éfﬁ?rnaélgﬂsbﬁa%cat'on
can be used as the raw material for polynerization to

No. 9 06 car ospariding b Eusrissma alent Noe OPR5EH, arsogutatent No.
31: Japanese Patent Application Laid-Open No. 9-255772

5872078y @spamdkthgdtoarizy opewnilateping toe weBgR0ato oaagolyhydric
U.S. Patent No. 5747609)). 25 However, in all of

arombi€ BSd Xy YonRdur@ORURB RéSctioh SYta tb taaa:awlqdumbta} rat @bt more
aromati c carbonates using the reactive distillation

than E?'\#ggg PsteR! Beeﬁrﬂg t 86€J dn%s@‘?’a@eﬁ%r%éh&q\ﬁgﬂd gpéh No.

I SCl oSure mha soever of a speC| I'C process or

11—923&léa(c%trrlé§p8r%%'tg%u%éc'arpbgpelﬁ‘fwoqq016648, and U.S. Patent No.

6262210)). Furthermore, the present inventors have also proposed a method in
which 70 to 99 % by weight of phenol produced as a by-product in a polymerization
process is used as a starting material, and diphenyl carbonate can be produced by
means of the reactive distillation method. This diphenyl carbonate can be used as
the raw material for polymerization to produce aromatic polycarbonates (see Patent
Documents 31: Japanese Patent Application Laid-Open No. 8-255772
(corresponding to European Patent No. 0892001, and U.S. Patent No. 5747/609)).
However, in all of these prior art documents in which the production of

aromatic carbonates using the reactive distillation method is proposed, there is no
8
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F105¢H15556@@¢@ﬁrk§hlscale (e.g.not less than 1 ton / hr),

nor 1s there any description suggesting such a
process or apparatus. For exanple, the descriptions
regarding the heights (H and H2: cm, the dianeters
(D, and D2: cn), the nunbers of stages 5 (N1 and N2),

disclo@e WiRsd SR G spici wockbeoshppdratgs emdisingahagQbrathation
@: kg/hr) for two reactive distillation colums

on an ﬁgﬁ%ﬂ‘@ %@alfeg(irel.g {ﬁﬁglié%% MarTRitdh Y hell RBeRthefRaMpa8s&iption

from ¢ carbonate and phenol are as

sugospiMBlet SiubBat el wastting {5 e 55 Sl R otcing
00 20 4 350 2.B - 0.2 305 5-10.1

the heiglekiNGadah: Smage, Gaigies (Bo 2000 5 1B Jhriogrs ot goes
4 - 0.8 16 300540 1.5-5250.7 2(|) 12083@(_“(48_| ?ﬁ)rtwo

(N; angbz)28nddhg feesting atep @ the sigrigty BEERrial 41 289442 Kgar

ot her words, the biggest pairs of continuous
reactive ldtstit sticrgeoltinsisi diselosenh forasPawrisg oaaly\thherya cARaTgte

out this reaction using a reactive distillation sYst_em
(DPCafrem dihestey| diasiobroste cinayphiemnel preese sumaparideskinttbe fellowing table.

Pat ent Docunents 30 and 31. As can be seen from Table
Tablely the maxi mum val ues of the various conditions for

the 15 continuous nulti-stage distillation colums

di scl osed for the abg[EAB(LinE 1re H1I 1200 cm H2 =

600 cm D, = 20 cm N = N2 = 50 (Patent

Docunent 15), 7 F105111_ AG501 UP21 KAN

600 25 20 66 600 25 20 23 4
350 2.8 - 0.2 305 | 5~10 15+ 0.6 i2
PACKING

500 5 50 0.6 400 8 50 0.6 15
100 4 - 1.4 200 4 - 0.8 16
300 5 40 1.5 - 5 25 0.7 20
1200 20 40 86 600 25 20 3t 29

30
600 - 20 66 600 - 20 22 31

In other words, the biggest pairs of continuous multi-stage distillation
columns used when carrying out this reaction using a reactive distillation system are
those disclosed by the present applicants in Patent Documents 30 and 31.  As can
be seen from Table 1, the maximum values of the various conditions for the
continuous multi-stage distillation columns disclosed for the above reaction are Hi =
1200 cm, H, = 600 cm, Dy = 20 cm, D = 25 cm, Ny = Nz = 50 (Patent Document 15},

7
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F1051$ 60%(21 E@)j IEAE and @ = 31 kg | hr, and the anpunt

onate produced has not exceeded
appr oxi rrately 6.7 kg / hr, which is not an anount
produced on an industri aI scal e. As nethods for
separating a diaryl carbonate fromthe reaction

H@ Rd PRE and @& @41 NidBnit BRddhaaitouppPapakayt sdboRa@ produced

been produced through transesterification reaction

has n&r&ctegﬁeb nléﬁ %ﬁh‘ﬂf‘eefgﬁ (%’ZH‘XN Eﬁfsbr‘i’&aér’?aﬁ'&gln?rgroducefi on an

odn as a startin

crlbed above, and then purifying the dlaryl
|nduﬁgg}%%% crystal lization methods, distillation

met hods and the |ike have roposed. Wth regard
t ¢ Methpds for sePpGHNge H@&Q fhapriate &@s Bﬁ’&g@” Filchire
| 0 proposed. One is a nethod in which the diary
contaipichibeedianyi sadisnate it hasPees| pirAucabihreldah Hﬁ@ﬁ@stﬁf'@ﬁﬁtm
a distillation colum; for exanple, there are: 1) a
reactioetzhddhe hkedbebbedrna di@hyltdanbomﬂtgtamdearcawmaﬁitin mgnohgdroxy
catalyst is distilled as is in a batch type
comp@insd ik ladthamgonbienal agridsthised apben \dndctaehqnaifeng she diaryl
obtained as the colum top conponent (see Exanple 2
carbofhte”@hARI PR EHRBHIHoHR) distifatidn matHmRisha iHe MY 18dvd been

reaction m xture containing the catalyst is subjected

propo%gdf | o r%\@%?&’ fc?%Heocﬁ'is}ll?éi% nAE$oBE PREd %th@&ﬁh@v@ bebn

ing poin erial containing nost

o) KB g A D B il 3 ot
distillation m f or statln terial recovery,
top co[RRERENtIERR| Pt" 'ﬁ’Fa‘?%"HB &’F ﬁﬁ%’ﬁ‘ﬁi S'&‘?rk‘? H&te is

obt ai ned as a columm bottom material, and 20 then this
col) @nmelnd iprviien dhe seagtiondniadure ceptaining the Ry Hes distiled as
col um, whereby the diphenyl carbonate is obtained as
is in aabatohuywe dispiflzicrposiomn, @sdéhealiphenyDoerbesate is3dtained as the
Exanple 1 in Japanese Patent Application Laid-open No.
colunth p0&pomaitedste HRampiedtof FhtedtdPpanierentPeld)ent
Application Laid-open No. 9-169704); and Il1) a nethod

i nIpBingdthbhen WeRe iHeireBicdn itxtarnNtahtairigy tHecatalyat ksdubjected
is distilled 25 |n a distillation colum (or

to fla§tY @99{5&%951)5 a a?&%@rl%eéjhigpt&)llﬁﬁdqbg At RRitdrid) onntalnlng

poi nt mat erl con I ni ng nost t he Tat al yst and

most Rg%%jay%g %ﬁﬁ'aqEM|ﬁd B!:)l’nt ﬁ'ljca%r'icjﬂ?gntﬁ ﬂ?er?th':eﬁgmhng point

material is distilled in a distillation column for starting material recovery, and a
catalyst-containing diphenyl carbonate is obtained as a column bottom material, and
then this column bottom material is distilled in a purifying column, whereby the
diphenyl carbonate is obtained as a column top component (see Patent Document
33: Example 1 in Japanese Patent Application Laid-open No. 4-100824; Patent
Document 34: Japanese Patent Application Laid-open No. 9-169704}; and

I} 2 method in which the reaction mixture containing the catalyst is distilled
in a distillation column (or evaporator), and thus separated into a high boiling point

material containing most of the catalyst and a low boiling point material, and then the
8



10

15

20

Wa B84 ngm%ﬂ]ﬁ material is subjected to continuous
Fms@&ﬁ@ﬁ‘ﬂ al "dis lation using a distillation

apparatus conprising three columms, i.e. a light
fraction separating colum, a nethyl phenyl carbonate
separating colum, and a di phenyl carbonate separating

low b&lmglﬁant WREERAYs QulﬁB@t‘é&ﬂ' toGdNERNALE se§usiiiafdrtillatish @sing a
col'unm top corrponent (see 5 Patent Docunent 17).

dlstlilaﬁéﬁtéb%a détas%o o[g é!"Eb&erﬁé“‘?edéﬁﬁ%;Ml ffrsard?pg@aaeraf.ﬁg column,

as a Bottom conponerit from a

a metrﬁ;gtphwglgly ngratérg%%&ﬁwlaﬁpuér B%‘h@n arﬁ%at separatlng

1on con aln ng

I SdIStI||ed dis ation colu
columpin Belyd ROSEV | Y BOIPtR G REIUT A3l TN Gk EPTRPTEG (see
contai ning _nost of the catalyst and a | ow boiling
PateaniOﬁume@@gF and then the | ow boiling point
material is d| stilled in a distillation col um, and
t Wanathphisny metlaod onahiehitbe didrybtarbanale ia cbidined aB@ eajumn
conponent (see Patent Docunent 26). The other is a
bottorebhgbriant Wohth disidatibacylunagrfboasdrapies traveas:ned as a
side cut conponent froma distillation colum; for
e BetHRENSVIRER the Fead@ioR mRiLrE EohthiMig Ghe bb%iyst is distilled
reaction m xture containing the catalyst is

ina d!;ﬂ@ét?ﬂf?ﬁgnirmaﬂd%u@%é ﬁ t(]‘! I%at ?@Ebihgg go@rﬂ rRHED,

feacti on an carri ed
cortf e R ERERI SEPELRI T LRy e o
boiling ol et AL SRS Ran A R e Gt fﬁ%@%”}%@?@%ﬁﬁf@g&”me s

is 20 subjected to flash evaporat| and t hus
obtainachas atelMAbEttEThEYRPBUPN (S5 FGtARt ‘hagpeni 26).
containing nost of the catalyst and a | ow boilin
poT he otfearas iaanethaddn twiaeh theedicox capenatads poiafited as a side cut
material is introduced into a distillation colum and
comp@hshi frbmata distillsticracolueh; farutxampler deye thee di phenyl
carbonate is obtained as a side cut conponent fromthe

r egy birMethdidshivHiet trereeelionmiksee cBattmhg Bes valiniss is30
and 31; Patent Docunent 35: 25 International

introdCiéRb 1 SBtd 81 oN%ac a%ﬂﬁ@hc(rp%lﬁﬁﬁlpﬁﬂg'f@r@héroregct:ﬁan BAd fidtillation
No. 54262075 a method in which the reaction

are CE?{%%H«&L@ &ggﬁdﬂbg% [w)\%)ff ahAlofte ISotbileld 44 sid cut component

from the reactive distillation column (see Patent Documents 12 and 13);

V1) a method in which the reaction mixture containing the catalyst is
subjected to flash evaporation, 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 introduced into a distillation column and distillation is carried
out, whereby the diphenyl carbonate is obtained as a side cut component from the
reactive distillation column (see Patent Documents 30 and 31; Patent Document 35:
International Publication No. 92/18458 (corresponding to U.S. Patent No. 5426207},

VIl) a method in which the reaction mixture containing the catalyst is distilled
9
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ur ing colum, and thus separated into a
F1O51ﬂ gﬁoéﬂa Pl?g' M%t material containing nost of the

catalyst and a | ow boiling point material, and then
the low boiling point material is introduced into a
second purifying columm and distillationis «carried

ina fir%Pburi%?tFﬁ EMNImhh8nd tRE By ara BRI RRRE %idiP bSIRhGIpBRA nidtedal

conponent 5 fromthe second purifying colum

oo B 5Lt TR o TR R PR

rbo a nt.ai ni.n en sallc
poiling RBYE BiALeEl g ar U DI er el LG She il 2 b Sitation is
nunber of theoretical stages bein from5 to il and
carriegicitiWhereby e SIReny| earbaliatee obEBPd @t BIEe G component
tenperature of not |less 10 than 150C, wher eby t he
from e sieeant! poafiingm aelemns(sestRateatiDasumest 36 JaRanesaiaient
fromthe distillation colum (see Patent Docunment 32:
ApplickHiparesa-oPahdid. 1Apfd124gf aoth  Lai d- open No. 9-194437
(correspondi ng to European Patent No. 0784048)).
Hoviel ef metHodaswiiee digeenncaiahatcacoraasing phereMsalicylate is
remain with such diaryl carbonate separation /

lntrod%éd fr‘ltBa% dil@ﬂldf%wl%ﬁﬁnH Hahhd iMeSudbet ofl thabichigl sthBE€ being

5 specifically, the purity of the di phenyl carbonate

from \‘?% FENg4y H[;érnﬁé‘lh%h SNe RO YE 5*?13 Cﬁldnﬂ’f\’bott@rﬂqem{ﬂeﬁm% of not less

s a rocess and hence i s not sul

oen SIS0 vt A0 i L Bnblen
o B3 B G AP st

ment 34 conta| ns a titani um cataIEy aI bei t |n an
Laid- Q;@erahi@uﬁﬂ 943otcanmspondiag to Bsprpean fatrmdte. il 846¢3)

suitable as a raw material for the production of a
hi blewswer, tiyhal seert shewn podtyeaiobsrocelena remain avitfesusbgdiary!

of the above 1I11), since the diphenyl carbonate is
carbdread edpaatian Ripghfit®tippenathods wding heedeodittiiatiohs. elohne of
two of the distillation colunmms, i.e. the |ight

spec:ﬂ?”[:éllﬁyt KN p Siftp 5T ke Hﬁ)rféﬂ%&fﬁ‘rb@ﬁﬁte distain@etthsdugpitaedbove 1) is low,
car onate separating colum, and is then subjected to

and rﬁon@o% s ¥§$gfﬁt%@e§§aﬁﬁ%eﬂbg@ﬂ !smﬁl%rbpé)f&ﬁh?ass productlon

separa I'ng co he di phenyl car onate is altered

on P FLESRFE0R" RGLEADIRE s I BT HoB R 10 S8 2

is a batch method, and the diphenyl carbonate which was obtained through the
method disclosed in Patent Document 34 contains a titanium catalyst, albeit in an
amount of not more than 1 ppm, and hence is not suitable as a raw material for the
production of a high-purity discolored polycarbonate. With the method of the above
I1), since the diphenyl carbonate is heated to a high temperature at the bottom of
each of two of the distillation columns, i.e. the light fraction separating column and
the methyl phenyl carbonate separating column, and is then subjected to a high
temperature in the diphenyl carbonate separating column, the diphenyl carbonate is

altered, bringing about a decrease in the purity and a decrease in the yield, which is
10
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dest 2. ctual fact, the di phenyl carbonate
meggt‘glé%%ﬁgip?akg\n%I e 1 in Patent Docunent 17 contains
approxi mately 300 ppm of high boiling point
by- products. The process of the above IV in which the
di phenyl carbonate is obtained fromthe bottom of the

undesfFabM 1h SctiRs Hidt abb&1ishefe chiingts bbttingd IndvxngieheicRatent
a desired 5 pol ycarbonat e cannot be produced. Since

DocurthPrt B SoRheh ot i 644 8 Pyl iescte
The pTERSE E DGR TRAGIUHER S APHELS) BOSEESG hapeRiitine
ot S A eSS T A BB

wi thdrawn fromthe side outlet 10 of the third
polycarpgogiee@nmos beiaradiiead. col utm, vapor or mist of the

starting material, the inpurities, the catalyst or

t Hinte kathnthg procasssbef tbatabavadd a readtiere mbdursheopairing all of the

of the diphenyl carbonate obtained is |ow The

catalypt, upesscted gtartihg nadtonial avid ianpliriviek fiame thepbettemadiltiee second
processes, but there is no nmention of the presence of

reactiVé BRLTBGHRESURR! isiiMBodRRidThtd HRUAIrl irescth@vdisgiagion column from
iling point between the al kyl aryl carbonate and the

bo
an up?h@ﬁéﬁlﬂoﬁ'tﬁ@%ﬁf ?{HH%% gi ) n??r‘!@r’bon%\fetilg ViltRIrBWAGRTS 119 side outlet

e above]c Ialt hoh I'S stated that the
or e3P $84c - AT 281 e f SEHSEH S4O 0B E e

X [,S nti gned what soever for other inpurities. For .
mpurifes B BYSHO PSR Ak M AP ARy AR AENFS T8 purity of the
. produced using the phosgene nethod in this exanple

diphegyicaskaraetaitainpd igkM. ni k8 Hrosesses meﬁ*tem/ep\’b%n&y“ are
for 20 di phenyl carbonate containing chlorinated -

prefeiapiripiaciesses, vt hierg is sorraanianettheiiaseioes er infgringdiate boiling
regard to the chlorinated inpurities (which have an

point adpenities ledvieg & boding painplodtywaeni thatalko ang garleehate aad the diaryl
pol ycarbonate and the properties of the polycarbonate

carboP¥ed) | Morsbvex twieleypraaass obimeudtiovef VIO bliheudiewis etated that
of ppb). Wth this process, such chlorinated

the cOMBH{ bftzﬁr‘?e?ny%gli%teﬁ§ R Rle8dr SHBoBBI g k& BbIppm ?Ebl@iample 2 of

ence 25 1t | be possible to use the dipheny

PatoFISHONA 55, T ULTTEN o FgocRBL O AURE AL B0
exam%?e, IoeRfk@:-ni’[Roug]‘n1 th%lggﬂi%%yl'%%%g&naqulsl pﬁﬁ}_ljced using the phosgene
method in this example, and hence this is definitely a purification process for
diphenyl carbonate containing chlorinated impurities, nothing is mentioned
whatsoever with regard to the chlorinated impurities (which have an adverse effect
on the polymerization to produce a polycarbonate and the properties of the
polycarbonate even in an extremely small amount of only a few tens of ppb). With
this process, such chlorinated impurities are not separated out sufficiently, and hence

it is not be possible to use the diphenyl carbonate as a raw matertal for a

polycarbonate, This is obvious from the fact that the chlorine content is 30 ppb in
11
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edi nbonate (in which after washing with
F10512Fk%ﬁ|5(2£%1 V\?%er, and wth hot water, and then
wat er and the | ower boiling point material is renoved
by distillation, the resulting diphenyl carbonate not
containing water is purified by distillation)

the di&@r?yil B8hInatEARRMIE biEr WiSRE Svith Akafdd BOL wBRE UaRNMvith hot
37 (Japanese Patent 5 Applicafion Laid-open No.

wetr Pl AR BB bR g AP A,
L e R L

.and tjinme at which henal starts to be distilled off
obtairizh PO TR SN EAmAE il P AtS AR P IBETOa (Jarmese Fatént
_bisphenol A 10 are given as a nethod of eval uating
Appliceiienhaid-openiNa. Ha- R Ay BaGsIR Was flest mete HATARmYear
the distillation, but this test nmethod cannot eval uate
after RiitenhBoctimentBphevith disaldsendhe sinsilasyiurdiying neghod as the
pol yneri zation. This is because even for diphenyl
aboveprdeesat e of | ow purity such that a pol ycarbonate of
the required degree of polynerization cannot be

proGissthork N P aieht Boclif@pt B2NthctepctAtupd analtiniesat which
el imnated 15 occurs sufficiently. Mreover, since

phen%\‘pstrtncfi\'(t)% ml\g%g}é@ggggﬁgﬂ tﬁé | ’ghp g.%:] % tﬁbﬁ |?S'Eéﬂ%d 8t wih Bispheno! A

d as a
are oAt s TRt 70l BF PR B B Reb IO rf
oG e BB g B IS PSR cERRBEERA Sl 8L A cpeny

pol ycar bonate woul d be obtained. As stated earl.ier,
carbongie i§ phigkla fop poburerErmiion. c dhisaishasguse syan der diphenyl

chlorinated inpurities cannot be used as the raw
carbanate of o paitytshieh gbatye aplycadionate ohihe, rephired dgiegsss,of

pol yneri zation, since such a large anount of an
polynedricaltion eapababy prodiscenio thauisétil| redutionamathich pbanotes kebiohinated

is not suitable for evaluating the purity of di phenyl

occuGHUIRRAaAE,. t MbRovee Girfcarwith adsiel aRapoh yesthbanatege amount of
Further, in Patent Docunment 32, there is no specific

3 pggﬁ NQ@)!{;P:%‘?]M rzg%\ggigﬁﬁén&%i@)% il &b icatarpt, 8l RPYiphenyl

rbonate th: _ obt ai ned using the

car SRS AR 0 o B A AR ¥ oot
evaiu%%gg][%alt tﬁgScR&he%F;/ %ar%’?lxate is of high purity and is suitable as araw
material for a polycarbonate would be obtained. As stated earlier, the dipheny!
carbonate containing 1 ppm of chlorinated impurities cannot be used as the raw
material for the polycarbonate at all.  In ordinary polymerization, since such a large
amount of an alkaline catalyst is not used, this evaluation method is not suitable for
evaluating the purity of dipheny! carbonate to be used for proeducing polycarbonate.
Further, in Patent Document 32, there is no specific description whatsoever of

purification of diphenyl carbonate that has been obtained using the transesterification

method. Since the types and contents of impurities differ between diphenyl
12
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r t t gi,ned through the phosgene net hod and
F10513f‘-ﬁ‘g§i@\ Sggﬁbgﬁ\ﬁ{ee obt ai ned using the

transesterification nmethod, it cannot be said that
di phenyl carbonate of the sanme purity will be
obt ai ned through the sane purification nethod. It thus

c:arbor%ﬂ@ Wtaind§ t hgh Me Bhbsé%}ﬁ% midkRREaNH deih" Féér%ohat\é HMtained

require rity for raw mat eri al
oo VSR R e e @@&m%ovneaxe of e
same ptdlfl \éijlrlllﬁf?lctg}%@ dgg{tq@frbtﬂgphen Puwa c:zakfionat etr]do'gs t?t?\ug caﬂnot

on an
i ndustrial scale. A reaction mxture (gbt ai ned as

be saig it @hakdipbany GRERANERe NBYINadRP FEaES PUdAPt nﬁgraw material

material a reaction m xture containing an al k a@‘y
of the pahisanzonate uilthbe obtaingd dugHoR the RHEBEAtEN mﬁémd rPatent

reacti on between a dial kyl carbonate and an aromatic

Documentad.dr Myye@eanpbe ndyrified rnaourd us IdipHesgt cardponhtesdisclosed in
starting material into a reactive distillation colum
Paten€ DFRL rEnd 823s 0BT kgAY SvHItH 19 nettargen thdilstridi atalen
colum in which a honbgeneous catal yst is present,

and - ALK rﬁ&tﬁétotﬁ‘anhéé%%ea%&ﬁhfd s&tdrR ohfRFHNP By 3king as a

distillation sinmultaneously in the colum generally

startnﬁ/ﬂta?érgéfﬁ gﬁ%ﬁ!; ﬁorggngﬂpf %@rﬁtawt%&g%ll&?fhgggt%%t% obtaljned
tarti erial and the catal -

through & RSl Ber T e 0y Berutia pet ki i Ban i B S Bhdimavic
boiling point than that of the aromatic no r ox .

MONOR BHTSHH H IR da SORIIRY w%&dm 5 Spring Rvel ﬁoﬁ ')l/%?ld've
aryl ether (e.g. anisole), and by-products, haV|ng a

distillati ayhes| Ui ¢qrfq@'|sup@|amor1t|ﬁgﬁu$ ﬁ‘g{lh-@fager@smqypwcoiumn in which a
carbonat e such as an aryl oxycarbonyl - (hydroxy) - arene

homogenéeusg catahenid preaent dnatedmyamgloana transesterification reaction and
aryl oxycar bonyl - (aryl oxycar boxyl ) - arene, and

distill#i@cesas@ntonslyep teatoloor deseabutodtairs dreealhaprooptseidvarious
For exanpl e, processes for separating out anisole

reactn()ﬁeﬂ?y FRIRREs IRAIATRIM tﬂa@ d|éf?/l edit8oR8le, tiadtaplirls BBS@Tal and the

for ~ separating out phenyl 3salicylate (see Patent

catalﬁ?cugﬁeﬁ %gﬁo@ﬂ&s%% kHB?(/ﬂ chst Iy @b?gﬁé&&ts%v% a Iower boiling

carry nor e det al processes

R T T

such g%%%lﬁﬁyf%rgoéthgfge a. anlsole) and by-products having a higher boiling

point than that of the diaryl carbonate such as an aryloxycarbonyl-(hydroxy)-arene
(e.g. phenyl salicylate) and an aryloxycarbonyl-(aryloxycarboxyl)-arene, and
processes for separating these out have been proposed. For example, processes
for separating out anisole (see Patent Documents 16, 17 and 20), and processes for
separating out phenyl salicylate (see Patent Documents 32 and 36) have been
proposed.

By carrying out more detailed studies on processes for the continuous

production of the diaryl carbonate, the present inventors have discovered that in
13
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di & t publicly known inpurities,
me"?ﬂr’é‘?#@ﬁ@?& B%\?fl ng poi nt by-products having a
boi li ng point between the al kyl aryl carbonate and the

di aryl carbonate are also present. Hitherto, there
have been no documents whatsoever disclosing the

add!tldﬁr 1%Stﬁ3§§ B AbliQY KRolAl ﬁ\‘bﬁﬁﬁéé‘tuﬁte‘%bbld?@ bBﬂ’l'n tpcnnt by-products

pro ucts or a DFOCGSS or renovi ng he sane.

havmqv\!a‘%gllﬁ ﬂé(ﬁﬁtyg%%PHQHgtaﬁ(g yIé@f%a&ﬁng@Egg aﬁ}/l arBY5dte are

ate

also piigeny"Sifife do éﬁ%r%%\%“ﬁéén H@Za@cﬁﬁﬁnﬁe& %%ﬁ%e&sgﬁn%g the
a transest erificati on nmet hod poI ar bonat e,
preseneapl HALBRIMEd gt olinggaant ky-gr tsa%a 5’6@?‘?%9']1 Op&FHPVINg

1o by-products and high boiling point by-products

the sagruse di scol oration and a deterioration in the
properties of the pol ycarbonate produced. It is thus
natiess a giatyd cagrtinade fdreviioip thet amoluntsoofsuat istaredidiate boiling
boi I i ng point by-products and high boiling point

point Y- pRsdibie had dsgHbisiing Eomb?idlbﬂucté\mradidn@bﬁn reaced deswn to
need for a process at enables a high-purity diaryl

a suﬁt\’:%rnb%@l B e QQtHéi’r‘ﬁ\nPﬁ’ﬁtt&rﬁl%f Qf tri it rHcatiom Mahed 15
i ng point by-products and high boiling point

posyogxsgﬂﬁ%dwa% B0 or] GV Sa e R4t tHéQQ‘:’rﬁé dlété“b&ﬁn@gﬁ‘dtt y

rmance aronma pol'ycarbonat e

uce pr r Qn an
K &?ﬁ%ﬁ% iy aph o
Iosure of Inven i s an
dete”BFeé@é‘rif‘ ® PEPRETHES Pf) %5 8”%’9‘?! PEP%"‘%r o'gé%ti"utsﬁlﬁcessary
enabl es a high-purit dlar y) carbonate that can be
to redyse dheampundswohl@tann rm@fﬂlaée bﬁl“@ﬁ Rt ycprosiggts and high boiling
hi gh- perf ormance pol ycarbonate to be produced stably
point byipradugis asongatappossibileof Adovedibplyathere duseed tdr aspraicess
of not less than 1 ton / hr using as a starting

that enablesi s@high-peritg dizopl caristnate Fepivicaiont contantsadfkydth amtgrmediate
carbonat e obtai ned 25 through a transesterification

boiling ®aft] etveethenighddiiHg s&@ F&d el a @ e @i &dPor @roducin
érr;m%gjo t%?%xy con‘poung 14 810511%0501 uP21 %EAN Si n?e ?

a high- Hﬁgﬂgl it algh :P‘é%?r%ﬁcg Le6th 8 BoR cRFRHERS td B& produced stably

pro
for a prolonged period of time on an industrial scale of not less than 1 ton / hr.

Disclosure of Invention

It is an object of the present invention to provide a specific process that
enables a high-purity diaryl carbonate that can be used as a raw material of a
high-quality and high-performance polycarbonate to be produced stably for a
prolonged period of time on an industrial scale of not less than 1 ton / hr 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.
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F10519"f‘rR8§@¥ EpM SIK%N a continuous multi-stage distillation
M, Vvarious proposals regarding processes for the

productlon of reaction m xtures containing aromatic
carbonates by neans of a reactive distillation nethod
have been nade. However, 5 these have all been on a

SiRhte BRAbRsBACiINSBRIDS @R%Tc%te'drtgprtdc@ﬁs kahroatieihy érS?ﬁé‘tlc

and there have been no disclosures on a speci

carboﬁétgg?%% %c@ﬂ%cﬁ#s%uﬁpég b%tﬁaﬁ cBIru?rQP%‘nBUs %&%als

ustrita SC&| e Tromsuc reac ion mxture o

regarq g Bidkeera o ar e P R G .te%tt*é‘[ﬂ@'ﬁ?ﬂ% Gullfiherehatic
pol ycar bonat e Thus, the. present rs carried, out
carboggighisTaRRE 8! ArcaR e F%@nmefgog = fenpnadess However,

enabling a high-purity diary) carbonate inportant as
theseﬁﬁgem\pee;mr@msmalb:pcalﬁ@nﬁ%\ﬁftq:ﬁ@ra’wg timg |aboratory level, and

hi gh- perf ormance pol ycarbonate to be produced stably
there have kepn oloatigeidsyesicrda spetifimpragessroriapgasatus sinabtiad enass
of not less than 1 ton / hr. As a result, the present
productidieBhairsinbavteial eedbédnt sutiha rea@ts:ﬁnmaxtm‘eemfta bigh-gilréty diaryl
is, the present invention provides: 15 1. In an

carbohﬁ@*ﬁn‘é’f E&h pRMREESSs § Phwii@eREPEIUE hightq@fiit@ahd %"gl‘llbéﬁbbmance
diaryl carbonate in which the high-purity diaryl

polyc&% oRaRAt e mé’ﬁf“&fs%ﬂt ehftft RenRsy t@ﬁﬁaé %Eata% iovering

reﬁctl gn m xt Ure cont ﬁl ning an a aryl carbonate
o oo BB DB SRR U AP A
Ay N TR B oot Yo st e pocced

col um conprising a continuous nulti-sta
stablyios & prrbnaed Rasioghel time eRiatingdustahefRlne gugt \ege dhgrzdl ton / hr.
is present, carrying out a transesterification
As a rasaltt iherpranent ioivantiors bavereasined|todhe pusiant invesdpa.
col um, continuously withdrawing a | ow boiling point
r eqnt ie,ntmsi pregert inoatimprgyidespr oduced di al kyl
carbonate from an upper portion of the colum in a

1. 19 ARSRUFstHAPFocasior efd brtiesbi oMatHigh-puriigdianflicaibonate in
boi Il i ng point 25 reacti on m xture containing a diaryl

whlcffﬁ’{emgﬁ fD%PErX A daﬂi‘f\% el bhvr@ki?@' 4R std?tlﬁ% material a

| qui ereln th rovenent cofprises
react’é?ﬁ rﬁ&@r{e %Zw?aé Zziilr{ W g}ly %hgfe%%?hﬁg BEbH%‘PJ‘t’acined through a

transesterification reaction between a dialkyl carbonate and an aromatic
monohydroxy compound, continuously feeding the starting material into a reactive
distillation column comprising a continuous multi-stage distillation column in which a
homogeneous catalyst is present, carrying out a transesterification reaction and
distiliation simultaneously in said column, continuously withdrawing a low boiling
point reaction mixture containing a produced dialkyl carbonate from an upper portion
of the column in a gaseous form, and continuously withdrawing a high boiling point
reaction mixture containing a diaryl carbonate from a lower portion of the column in a

liquid form, wherein the improvement comprises:
15



ojchg poi nt material separating colum A
F1051 Ezt? inuous multi-stage distillation
coI urm haV| ng a length LA (cm, an inside dianeter DA
(cm, and an internal with a nunber of stages nA
t herei nside, wherein LA, DA, and nA satisfy 5 the

f Bofurs®de 00
%lt |é§1@(t)g*ge% %wgggﬁi@lﬂlgta@?ﬁtm(@g?haOd| ary) O@g%‘g %at e

n‘x‘ﬂ 5 %g{?gbgﬁ,'a@gp rﬁ BRAI ati”h &SI&l‘nP\WHémﬁﬁsmg a continuous

IOﬂC aV|ngaS|ecu

oot SE) S BB ﬁdﬁ%@‘]h' e

t herei nside, wherein LB, nB atlsf t
and an BitewE WihrHATPSE Of 3i79es ﬂeéb‘erei'tﬁdﬁ? ies 68“ @Ryt na satisty

100 < DB < 1000 (5) 15 20 < nB < 70 (6), and(c) an

5 the followiegrhemi¢lae (bbid (3g poi nt material separating col um
C conprising a continuous nulti-stage distillation
c@BODME NayvishBR0Gi de cut outlet, a lefhth Lc (cn), an
i nside dianeter Dc (cnm), and an internal with a nunber
of1(®) agep, e tpenei nside, wherein Lc(2Dc, and nc
satisfy the following fornulae (7) to (9); 20 800 Lc <
3089 £7), 20188 < 500 (8) 10nc<50 (9)3), wherein said
three continuous mul ti -stage distillation colums are

ar@i%%g%ﬁart%n%té’wﬁ@ gzé%amn-@%oﬁf' Sf%Pa %Bﬁﬁﬁlﬂjdbg to

érein no an 1 ton hr” of

10 multi- 3\‘@%& cggta é’ﬁ %Utcoﬁgﬁ% gc a gltd%f%ﬁ' Eﬁﬁéﬁf Sﬂ%@é’qt ('@B%HQA'\?MB

d|ameftggggs(gllnd dl(?axllnt%?rga on ! e umrICJIefr)c/)If rs],gagce%l nuantrr]\e?em&de wherein Lg,

Dg, and ng satisfy the following formulae (4) to (6);

1000 < Lg = 5000 (4)
100 = Dg = 1000 (5)
15 20 £ ng < 70 (6), and

(c) an intermediate boiling point material separating column C comprising a
continuous multi-stage distillation column having a side cut outlet, a length Lc (cm),
an inside diameter D¢ (cm), and an internal with a number of stages nc thereinside,

wherein L¢, D¢, and ne satisfy the following formulae (7) to (9);

20 800 = L¢ = 3000 (7)
50 £ D¢ = 500 (8)

wherein said three continuous multi-stage distillation columns are arranged
in this order.
25 2. The process according to item 1, wherein not less than 1 ton / hr of the

high-purity diaryl carbonate is obtained continuously as a side cut component Bs
16
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F1051%1 A’@g@;pp@ﬁzqsmq\pcordi ng toitem1 or 2, wherein said
high boi 'l ng point reaction mxture containing the

di aryl carbonate continuously withdrawn fromthe | ower
portion of said reactive distillation colum in a
liquid formis: 5 (a) continuously introduced into

from sl dlahyi @Briaidté parigMdEcloBieBi al separating colum A,
and continuously subjected to separation by

B R IR e A R
it STPRARRG A8 43P & HRcEBLAL TSR B tower

portof bt BSHBREHE Tl Obt G 88 PSR Brcoasty

subjected to separation by distillation, into a, colum

¢ dB) eontbiesly IBFodisRd BRI EAE OB SRIBEGTRINERa exil SaParating
col um bottom conponent BB, and (c) said colum top

columodyEoskesantiBoLislycobidated s sgparatien By chstilizhen idgiagcolumn top
intermedi ate boiling point material separating col umm

compdherdaiid aondinimgottieldraryubarbonete add atawlgep doidbirocorbponent Ag
distillation into a colum top conponent CT contai ni ng

contaihit) ilekddtaigstyinet amgnBbiing ofit@eateril, conponent Cs
containing an internediate boiling point materi al

ha{\égggidaca?ﬁhhitﬁﬁ BRigYneReAVRERohtfiRIously ihit8dBtddint@EXid diaryl
carbonate and that of the diaryl carbonate, and a

carbofid! if?@_btc%?&d}ﬁ@%%@on%uﬁﬁ@l&%u%é@e& ﬁfsgﬁeﬁé%? by distillation

car pgona e 'process acco to any one o

‘ itens to 3, wherein, the colum to c nent

into ey o S RPaRREL P B Bl UG e ANGR Cottmft bottom
separating colum Cis continuously fed into said

comppatBey @@ stillation colum. 5. The process according

to any one of itens 1 to 4, wherein the colum bottom
coigp sAsheolgBNfipp rosanent Beissantitueushi iNregusrd imto said
materi al separating columm Cis continuously fed into
intermsadiatehbaindppoint meatendd) rse pardteng edlumegarand pontovlouwsty subjected
25 6. The process according to any one of itens 1 to
to sefarative beidistisiation irtact colemndop tdohipainenh Ce-alombaining the alkyl aryl
conprises a continuous nulti-stage distillation colum

carbdn@wd, Rsife clif chHpohddt A0eBAtdifiAd AN dreRdidle bol@@poidtmaterial
inside diameter D (cn), and an internal with a nunber

havinafa B&ﬂﬂ&%ofﬁt between that of the alkyl aryl carbonate and that of the diaryl

carbonate, and a column bottom component Cg containing the diaryl carbonate.

4. The process according to any one of items 1 to 3, wherein the column top

component Ct from said intermediate boiling point material separating column C is

continuously fed into said reactive distillation column.

5. The process according to any one of items 1 to 4, wherein the column bottom

component Cg from said intermediate boiling point material separating column C is

continuously fed into said high boiling peint material separating column A.

6. The process according to any one of items 1 to 5, wherein said reactive

distillation column comprises a continuous multi-stage distillation column having a
17
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F1051gtpe15\g5(51§[ﬁ?1(%% having a gas outl et having an inside

anet er at the top of the colum or in an
upper portion of the colum near to the top, a liquid
outl et having an inside dianmeter d2 (cm at the
bottom of the colum or in a |lower portion of the 5
lengthdO{dm) aRaRsidE @ideteP 3 (PR, afll dreidsdrnangith Bl reImisroyf dgges n
in the upper portion and/or a mddle portion of the

thereiGQ4y! @ﬁeﬂWgL{%ﬁgéétlé?%éﬁ aﬁﬂ?’s iaﬁ?e?%r P& tghe top of

provi ower portion o e col unm above
e co e P Bber WRGRA s s L, g e
an ins%Pe eger (%o(?:irﬁ)a][ tgei Boyn %% c%)@r%]rig’* in %éowgroﬁ(ﬁéo?‘- of%he

process according to any one of itens to 6, wherein
Columeane@rd@ e pottempahigest O@ernlewrﬁgld@e luﬁiﬁe Bpeerne?mee@néﬂor a
continuous nulti-stage distillation colum having an
middi¢ pbgtormdfthatcolini ddlaw ther gaoauibét, and at gaghnane inlst previded in
cut outlet B2 between said inlet 131 and the colum
the lowet portionaasfdnéawiungn abowertirer ligpdid sudge svheteiofL,dh n, dy, and ds
i nternal above the inlet 61, a nunber of stages n2 of

satisfthd m|@wn@f0hegme(ﬁrr%he(1la)l et Bl and the side cut 20
outlet B2, and a nunber of stages n3 of an internal

be{qyy the skdgpgyt outlet B2, the totahy number of
st ages (n1l + n2 + n3) being nB, wherein nl n2, and n3

f h | owi n fornulae 16 18 5 < nl <
QOS 3 bl% gr@bmw( 1%) 25 3 < 513 )< 321 5183 8. The

ces cgr ng to any one of itens to 7, wherein
T R e M 0o111 A0501 P RaN boi 1 ng

t mat e |aI separating colum C co i ses a
L[quau§r B ti - st age rﬁ)g)

2 =D/dy £ 15 (14}

5 =D/d, = 30 (15).
7. The process according to any one of items 1 to 6, wherein said diaryl carbonate
purifying column B comprises a continuous muiti-stage distillation column having an
inlet B1 at a middle portion of the column, a side cut outlet B2 between said inlet B1
and the column bottom, and having a number of stages n; of an internal above the
inlet B1, a number of stages n, of an internal between the inlet B1 and the side cut
outlet B2, and a number of stages n3 of an internal below the side cut outlet B2, the
total number of stages (ny + n; + na) being ng, wherein ny, Nz, and nz satisfy the

following formulae (16) to {18):

5 <n £ 20 (16)
12 = np < 40 (17)
3= n <15 (18).

8. The process according to any one of items 1 to 7, wherein said intermediate
18
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bk Shi i mm having an inlet Cl1 at a mddle
meagr%\{]%dr)]?yfl:p%xhg@!chgl umm, a side cut outlet C2 between
said inlet d and the colum bottom and having a
nunber of stages n4 of an internal above the inlet
Cl, a nunber of stages n5 of an internal 5 between the

boilind Pbitt nated GebBRatFgd®IGHh QYbhiise? a cottinaony iati-seige

stages n6 of an internal below the side cut outlet

distilldién dollinh .‘tha@|ngnéHgEv%t © aﬁ%"?‘ﬁ%&le( %ti?g@? }rj)’ei P@hrﬁ?ﬁ la'dde cut

nc, wherein n4, , and satls W ng
f | ae (19) .1t 1); <.n 4 ( . < <
outlet (GHFWEEred i £ 55hp o ol et BN YR AR Y o
any one . of ite 1 to 8§, erein _each of said_reactiv
stage§ e of PritteBle ehpuniie bt i RUBGRT Phy36R fe SaDaneas
separ at | ng colum A, said di ar%l carbonate purifyin
betwegp| thamnigt CArmndstie sidea el oritat 4% anei 3 NHYPELPHEtaRRE &isich AN
separating colum C conprises a distillation colum
internbblvéloy thetsideycutrmitiet C2, e totalgwsbermef stagéstrarnad + nspbeing
The process according to item9, wherein said reactive
Ne, witkreid hl, akj and eebatialy treofgiowses faxmilsd (19)ad i(@h). col um
having, as the internal, the packing in the upper
poptiop,of ghe columm, and the tray inighe |ower
portion of the colum, and the internal of each of
sag, dgh'hghgbg' ling point naterial separ(g(c)j ng colum A,
sald diaryl 20 carbonate purifying colunmm B and said
inte diatg,boiling point material s ating colum
C%sé{rﬁ% %ag% ng. 11. The process accg?y’ng toitem9
erein

r 10, wh sai d _packi i S structur.ed ackin .
9. TEF; pé@éqsesa%qco(rﬂgg?? &gegé]eeq?ftq%nsr ﬁlé% M eé(?lal%xcﬂ o% salcpreactlve
. .consisting of Mellapak, Genpak,  TECHNO PAK Fl exi g_ac .
dlStll|%§I%q:@gmnp§§|q mgh biliedfi Bl ma@@kﬁﬁ@@ragﬂg cglumn A, said diaryl
Gitchgrid. 25 12. The process according to item9 or _
carbopate phefyeigrcaaing B rand saiddaiegnediate podng gosttimatgrinbseparating
colum is a sieve tray having a sieve portion and a
coluntroGreaneprise spa distibation dQuMbOEviig AGEDY1and?ad a kakkibg. asTtne
process according to item 12 wherein said sieve tray
interda®s 100 to 1000

10. The process according fo item 9, wherein said reactive distillation column
comprises a distillation column having, as the internal, the packing in the upper
portion of the column, and the tray in the lower portion of the column, and the

internal of each of said high boiling point material separating column A, said diaryl
carbonate purifying column B and said intermediate boiling point material separating
column C is the packing.

11. The process according to item 9 or 10, wherein said packing is a structured
packing of at least one type selected from the group consisting of Mellapak, Gempak,
TECHNO-PAK, Flexipac, a Sulzer packing, a Goodroll packing, and a Glitchgrid.

12. The process according to item 9 or 10, wherein said tray in said reactive

distillation column is a sieve tray having a sieve portion and a down comer portion.
19
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I 14N sieve portion. 14. The process
F"OSﬁQe%éﬁékg%tjé i 12 or 13, wherein the

cross-sectional area per hole of said sieve tray is
in arange of from0.5 to 5 cnR. 5 15. The process
according to any one of itens 1 to 14, wherein

13. Thepiddedt BeBordtREIARdAN 20ihSrdird s BidSHieRoirhy heis AOONL 1000

mat eri al separating columm A is carried out at a

hobsgg‘g%%gfegg?a}ﬁgﬂ)er ature TAin a range of from185 to

urm top pressure PAin a range of from
000 to 20000 Pa., 16. T ' -
14, 3R Prisis® 2P0 I QP bl Some o O S50SseRufHl ahaf per

sai d diary) carbonate rifyj olwym B is carried

hole of seidhgieye g'avuﬁwamg% f(@ﬁﬁ)egg‘?%‘rcé”TB in a range of
from 185 to 280C, and a columm to ﬁJressure PBin a

15. TamgeocsissfaceardinDto aoy 20061 itPE!S 11%. Fnehpieye distillation
according to any one of itens 1 to 16, wherein

operatibataf shiat high bodipgrdintonateiat agpiarating cokuimAds bairidadeut at a
point material separating columm Cis carried 15 out

colunit b&tdiR tempeRatitcom reapsigi off feoricl 85ntoc280iMgendfa ¢alomn top
150 to 280C, and a colum top pressure Pc in a range

pressffe H%?fglq%;é ef ﬁrgﬁ?\ofb(f@’%) AGoodThe. process according to

any one o tens o1l wherein a reflux ratio for
bbb ok ht | & @hbRdn &Rty Bfor
16. ﬁgb%ﬁggﬁ}ﬁgg@ﬁgft?%ﬁy&n 1fﬁ{glni§0? %?93 The rp)r oclessi,
ccordi ng to any one of .ite to rei
operdl Ry S aREgipgy Fabotate Sty Be e Jo AR Gl eotymn
colum B is_in a range, of f 0,.01.to0 10. 20D. The
bottopy tgpwesatyes dp i AJ a{‘%g é’ﬁf]) OBh{eé)g}o ?8@ ré aincf% C?B{mr&ﬁ)é’r RiSFsUre
~areflux ratio for said internediate boiling point
Ps ingenaspe af froapAPaR thgleePf@an Cis in a range of from
0.01 to 10. 21. A high-purity diphenyl carbonate that
17. iThegrdtesyacaadipgriataayprredofdtaimey toHE, wereipstgilation
according to any one of itens 1 to 20, the Biphenyl
operatirbeinadic irteinngiatensaiisg point adhtenalsdpatating edumnt® iscarried
| ower hydrocarbon, and having a hal ogen content 20

out ata@ekiin AEREA teRplrkdie Tt inatrafge of fidamn 100 1o RPOTC 2and a
content of said internmediate boiling point material of

colufQtop pressure Pc in a range of from 500 to 18000 Pa.

18. The process according to any one of items 1 to 17, wherein a reflux ratio for

said high boiling point material separating column Ais in a range of from 0.01 to 10.

19. The process according to any one of items 1 to 18, wherein a reflux ratio for

said diaryl carbonate purifying column B is in a range of from 0.01 to 10.

20. The process according to any one of items 1 to 19, wherein a reflux ratio for

said intermediate beiling point material separating column C is in a range of from

0.01 to 10.

21. A high-purity diphenyl carbonate that is a diaryl carbonate produced by the

process according to any one of items 1 to 20, the diphenyl carbonate being

unsubstituted or substituted with a lower hydrocarbon, and having a halogen content
20
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r 0 and a content of by-products having
F105‘gﬁﬁﬁ§ﬁgsﬂﬁéﬁrﬁﬁﬁrkoint than that of the di phenyl
carbonate of not nore than 100 ppm 22. The
hi gh-purity di phenyl carbonate according to item 21,
wherei n the di phenyl 5 carbonate is unsubstituted

of not @Doﬁg & oﬁaé@ﬁ?\ggtg%n%eﬂg &t 58RI iRRrPQRNLtE HHiRRY pdist Material of not

I t han content of said internedi ate
more (R 1eFRR, Mg T o bR G GG AR pigterARIncASKint than
I th b t
that o G PR PGS 81 SHEnOtE DaPstR PReny | ene. whi ch

are the by-products having a_higher bojlin oj nt .

22. Theraahtneky SPRERE G BARRGIAardin R omi 21 WIFTREY fiehenyl
than 30 ppm 23. The high-purity di phenyl carbonate

carbowateds dinagbstiiuiedatipony! waerasiate tansl beriadpgenronigat 1y not more
intermedi ate boiling point material is not nore than

than 100ppiRthe aodtarhef saidtietermetiiaté beilibg-puintdustesiahwmatgnere than
hi gher boiling point than that of the diphenyl

30 ppfRRanBé @ohtent @Pkad®bephéay saficyat®, xahthdhe, Pheny!
hi gh-purity di phenyl carbonate according to item 23,

L -skh L o] -BREnleR®bwhich

e S 3| ARy SO ROy ) s funin r

the DI B AR« Ben FEHA b D ek BAEDY b RIRT Artihate, i
of %n zgcgmati c pol ycarbonate, conprising using the

not maf& a7 PY™di phenyl carbonate according to any one of
items 21 to 24 as a raw 20 material. for  th .

23, BhedNatt PRSP RAA CORRTALS BEFYERIGHIATE 22 PSRN the content of
transesterification wth an aromatic di hydrox

said inienpediade bedingmeintroateriatisgutyeeredbaat® W@d%@%&*%y‘ont‘?nt of

the process according to item25. 27. An apparatus _
the by-proquatslbaving ahighghbgiling peinditkarythat af bundipbeny caiberate is
the high-purity diaryl carbonate is produced by
not modKtigh 88 ppnstarting material a reaction 25 mxture
contai ning an al kyl aryl carbonate that has been

24, qrhb@ii@%uhgr &Pﬂgnﬂ catbEREe Heebiding & iten 2B adidrein the halogen
between a di al kyl”™ carbonate and an aromatic 21 F105111

con<f Bl F TR R RETHe 9T Rhng e
boiling point than that of the diphenyl carbonate is not more than 10 ppm.

25. A process for the production of an aromatic polycarbonate, comprising using
the high-purity diphenyl carbonate according to any one of items 21 to 24 as a raw
material for the production of an aromatic polycarbonate through transesterification
with an aromatic dihydroxy compound.

26. An aromatic polycarbonate produced by the process according to item 25.
27. An apparatus for producing a high-purity diaryl carbonate in which the
high-purity diaryl carbonate is proeduced by taking as a starting material a reaction

mixture containing an alkyl aryl carbonate that has been obtained through a

transesterification reaction between a dialkyl carbonate and an aromatic
21
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k Sk j l[L,umm conprising a continuous
Fm51ﬁ4ﬁ%‘¢’£’@f§§@d%’% lation col um in which a
honbgeneous catal yst is present, carrying out a
transesterification reaction and distillation
si mul taneously in said columm, continuously

monoMWd-Bdf axnB8uAd] (%Mt#\ﬁbh%l?geédiﬁgitﬂé stRHEG hRfeMihiy £reactive

contal ning a produced di al kyl “carbonate from an upper
it e Rlan SPy e PR ae e Potumn in which 2
reaction mxture containi.ng a,di.aryl carhor L
nomog i RAHS AW B G otE: Corving ok S4 e R fodciEh hd
. . apparatus conprising: (a) a high bailin oj nt .
distilaneimHltaRamiary S0 Gol i CRNUBHRHTK MIETER o3 IReagiing
10 nulti-stage distillation colum having a length LA
point reasjion arxiune caatatiiagratrredaged digky! cawh@%% frafegmypper portion
with a nunber of stages nA thereinside, wherein LA, .
of the @&juramdh aAasabus form, tanel dapitinonusly Withdreweng & bight loirg) point
800 < LA < 3000 (1) 100 < DA < 1000 (2) 15 20 nA <

reactid®thikBle cobairingaadislyl cathoaas Bopud idwemprtioh vfritheBecolumn in a
whi ch is connected said high boiling point materi al

liquid?@rﬁ@rtﬁéiag aFARAL & EBPrisgd Whi ch conprises a continuous
mul t'i - st ge distillati"on colum having a side cut

g%l) %Lhipﬁ‘ bofifl }&Jmﬁtﬁnéfé'??ai s@aralsd gglﬁgﬁﬂ%%pr%g &Bhtinuous

ntern a nunber of st age

- th i.nsi in LB, _ DB d 0 _satl
it GRGr lg P bA Hon gy Siey o ey TLA 0D 8 oS Bhsiasler Bofsm)
RS M T S M TR (N RT F ENAS
25 connected to said diaryl carbonate purifying colum
the foowindformultae dotptdlses a continuous mul ti - st age

distillation colum having a side cut outlet, a length
Lc8@@ g, LR2=<F308011 A0501 UP21 KAN an (ithsi de di ameter

Dc (cm, and an internal wth a nunber of stages nc
t heb@i AsDde= 1000 (2)

20 = na = 100 (3),

(b) a diaryl carbonate purifying column B which is connected said high boiling
point material separating column A, and which comprises a continuous multi-stage
distillation column having a side cut outlet, a length Lg (cm), an inside diameter Dg
(cm), and an internal with a number of stages ng thereinside, wherein Lg, Ds, and ng

satisfy the following formulae (4) to (6);

1000 = Lg = 5000 (4)
100 = Dg = 1000 (5)
20 = ng = 70 (6), and

(c) an intermediate boiling point material separating column C which is
connected to said diaryl carbonate purifying column B, and which comprises a

continuous multi-stage distillation column having a side cut outlet, a length Lc {cm),
22
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ergl nd nc satisfy the follow ng formnul ae
F1051?@7\A§%@1 5{32*58%‘\@0 < 3000 (7) 50 < Dc < 500 (8) 5 10
< nc <50 (9). 28. The apparatus according to item 27,
wherein said reactive distillation columm conprises a
continuous multi-stage distillation colum having a
an insldd@bhhdte B?T(@mﬂrhnd A% sl MBLLRuREEH) stadBs n@fhereinside,
Internal with a nunber of stages n thereinside, and
i : ' L N&l j ter d1 (cm
wheregf X?’@C’?aorg)a@? g#ﬁ#ﬁi@?ﬁo\r@h%@&ﬁhﬂﬁégﬁﬂ%gﬁ portion of
t ol um ne othe top, aliquid tl et having an
ii@og(flﬁoqaﬁre?@qddz (cm at the bottom’of the colum
or_in_a lower _portion of the colum near to the
bO'iQG%]Détgéggt one inlet provided |§§5{ he upper
portion and/or a mddle portion of the colum bel ow
t 0 gasnoutl 8@, and at | east one inlef(®provided in the
| ower portion of the colum above the liquid outlet,
28. Therppardius Becardingilto itemdl 2d2whateis fspid tesctids distillatom agiumn
formulae (10) to (15): 1500 < L < 8000 (10) 100 < D <
compi§ea cbhlinucudmultPsége(di)atidf columBhavihyd) 1eROt2L Rid), an
<15 (14) 5 D/ d2 < 30 (15). 29. The apparatus

insidePGiSRIERD (ER) | 4R IntBMmak Jith 8T @bBr 8A5EgES & thbreinside, and
carbonate  purifying columm B conprises a continuous

having}él éémélg@.[g%a@iinﬁ L, Hr?sﬁc#é’taﬁg\%ct%mh@‘()i A%natop bple! cr%grﬂ‘m orin

e portiron o a sl de ‘cut out
B2 wee id inl B nd_t. C t.on d
an uppay PRER AR sPsFh Ebabibfa B8R f= HSeR RN BV e R
. inlet, 6 131, nunber of stages n2 of an internal
diamelgs gla ik HdNe HOlO™ 81 henkpIHRE & a@ IRfler P95 IOR(dhg polumn near
A0501 UP2lI KAN outlet B2, and a nunber of stages n3 of
to thedpptiam eatrlaastrnoiniat meoyree itthe wrpgraortpn apgier a middie portion
of the column below the gas outlet, and at least cne inlet provided in the lower
portion of the column above the liquid outlet, wherein L, D, n, dq, and d satisfy the

following formulae (10) to (15):

1500 < L < 8000 (10)
100 < D =< 2000 (11)
2 £ L/D = 40 (12)
10 = n = 80 (13)
2 = D/d; = 15 (14)
5 < D/d, = 30 (15).

29. The apparatus according to item 27 or 28, wherein said diary! carbonate
purifying column B comprises a continuous multi-stage distiliation column having an
inlet B1 at a middle portion of the column, a side cut outlet B2 between said inlet B1
and the column bottom, and having a number of stages ny of an internal above the

inlet B1, a number of stages n of an internal between the inlet B1 and the side cut
23



10

15

20

25

t 1 tages (nl + n2 + n3) being nB,
F1051 1 Rasot T2 Siarg

and n3 satisfy the follow ng fornul ae
(16) to (18): 5 < nl < 20 (16) 5 12<n2<40 (17) 3 <
n3 < 15 (18). 30. The apparatus according to any one
of itens 27 to 29, wherein said internediate boiling

outlet BQI Bhd Bt@hbat of&Bgeah BYas phtbrinl BefoWiHd Si€l8 cdit outlet B2, the
continuous nulti-stage distillation colum having an

total nlémb%'i' oF&t n4 94l enpBdihG HB,O\KJhér%T'\ Qﬁ' ?ﬁnd &, L8tishdRe

out | et bet ween’sail d” i nl et e colum

t Viiag. a nunber of stages n4 of an
followiQlrbAlIN4e Ry 14

er nal inlet Cl1, a nunber of stages ns of

a L nter between the inlet ClL and e side cut

oquft I%t”t?{aé\(ﬁd a nunber of stages n6 (té} an internal

bel ow the side cut outlet C2, the total_nunber of

st%?ge% 'Q?hé #Ahs + n6é) being nc, wher €19 n4, n5, and

n6 satisfy the following fornulae (19) to (21): 15 2

< <&d5n{ 9)155 <ns<30 (20) 3<n6<20 (24§).

Advant ageous Effects of the Invention 20 It has been
30. Theappearstus bbadrding tormveonendf itgms BE tpr2Ss evriereimveaid i on,

a high-purity diaryl carbonate that can be used as a

intermeaatEBRlrgehoipf maitdHi @eﬁéﬁdtihg)toﬁmﬁn deepases ardefisBous
pol ycarbonate can be produced on an industrial scale

multi—gtfa?g(n&i?tlllﬁﬁ% chRAh %a?@?aeg] et CPF ﬁtf§"nﬂ9&il)é ftioh 88 thd ﬁn?’[]mn, a

, nore pre y not less than 3 ton /
side G} ARl G2 beRu e P R0 BT A SR RLed R sRuchitrlfiauhg e
numbRbgEsBaRE ol el BRI ERRE UGS KTEE kyf MM e O Fspesins of an
_ obt ai ned thr_ou?h a transesterifi cat! on 24 F105111
internabetvegphe ARt Ed 21 Hhie Bee \‘i&%‘i’\u%t(ﬁ%lm a pYRsA Rf &tages ns

and an aromati c nonohydr ox%/ compound. Bri ef
of an mdemal pelovnther side sut agéet CZ, the total number of stages (n4 + ns + ne)

being nc, wherein ng4, ns, and ng satisfy the following formulae (19) to (21):

2 £y =15 (19)
5= ns < 30 (20)
3=Zn = 20 (21}.

Advantageous Effects of the Invention

It has been discovered that by implementing the present invention, a
high-purity diaryl carbonate that can be used as a raw matenal of a high-quality and
high-performance polycarbonate can be produced on an industrial scale of not less
than 1 ton / hr, preferably not less than 2 ton / hr, more preferably not less than 3 ton
/ hr, stably for a prolonged period of time of not less than 2000 hours, preferably not
less than 3000 hours, more preferably not less than 5000 hours, from a reaction

mixture containing an alkyl aryl carbonate obtained through a transesterification
24
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F1051f] CAoéo# Ep3dSehagietic view of a reactive distillation
corunm for carrylng out the resent invention; and 5 P

, FIG 2 is a schematic view of a high-purity diaryl
carbonate production apparatus for carrying out the
present invention in which the reactive distillation

reactiGPbttiberda QiKY Raiidrte BAHN dfhiiticdhoseBareky 86mpound.
colum A, a diaryl carbonate purifying colum B, and

an internediate boiling point material separating
colum C 10 are connected together; each of these

Brief onti Fuou§t[ﬁulti -stage distillation colums has
NeTYEBIPRY HHEMEIE an i nternal havi ng the predetermn ned

n r . of 1 Let; 2. liqui let; .
2GS if musshartcafiw i 3uBaci® disfliatcseitiioR ot fving out the
i nside dianmeter of trunk portion (cn); dl: inside
presedq iaM@plign; @Mdgas inlet (cm; d2: inside dianeter of
liquid outlet (cm; 101, A, Bl, d: inlet; B2 and C2:
sil&. 2us acaheatgtichdéw of & lugh-yurnityt dignd eapeenaie prodgtion
boi ling point reaction m xture) outlet of reactive
apparédigtfol batryipg aualtierpreskhl inveotiomn tbidhotmeaeaptiveedistillation
(high boiling point reaction mxture) outlet of

coiurrfn?éq{igwgomhgtﬂdihﬁhb@aiac%p@@tiné@alunirﬁ;\, 33YiarBearbohamn
top gas outlet; 104, 14, 24, 44, 108, 18, 28, 38, 48:

pty PRFISGIEE a Eode Bk Bk Slip it o column
boi l in it ri epak.atin : it L
o oA ER Y TED) BecsRBIPLL AP R SRl cotumrs
. poi.nt terial.  separating col A. 107, 17 7. 471
nas if3Ga Rk PBEst b o PIGaR oA e Pragesaingr vBher efiipgRen
(BT) outlet of diaryl carbonate purifyi n%col m I?; .
1. gagputlel| 2nrbetadiel; T @rgoteitet( BBPnERIPE ft“ﬂ'hj‘aP?rl lon (cm); D
carbonate purifying colum B; 33: side cut conponent o
insidg Bigmeadar bbtruok partomny (arma): idoniasisepdianfefene @as gt (8BM)4dz: inside
colum top conmponent (CT) 25 outlet of internedi ate
diamdtter bf hguid@utiet (aheriiCdl, Ade B &1 myet @Land C2: Side ¢l autiet; 106:
bottom conponent (CB) outlet of internediate boiling
colunit®i toh BHRoOn@ht SERAr Bbiling BoIntNTfeaCtioh3mixtdfe)FbRlél Iof reactive

A0501 UP21 KAN side cut conponent (Cs) outlet of
distill%:ﬁlsr? ramGhat e1190i1 ddignP BbRbMMRbRIJoRent P@HRHdNthg FRiktMReaction
mixture) outlet of reactive distillation column; 103, 13, 23, 43: column top gas outlet;
104, 14, 24, 44, 108, 18, 28, 38, 48: heat exchanger; 105, 15, 25, 45: reflux liquid
inlet; 16: column top component (Ar) outlet of high boiling point material separating
column A:; 11: column bottom component (Ag) outlet of high boiling point material
separating column A; 107, 17, 27, 47: column bottom liquid outlet; 26: column top
component (Bt) outlet of diary! carbonate purifying column B; 31: column bottom
component (Bg) outlet of diaryl carbonate purifying column B; 33: side cut component
(Bs) outlet of diary carbonate purifying column B; 46: column top component (Cr)

outlet of intermediate boiling point material separating column C; 51: column bottom

component (Cg) outlet of intermediate boiling point material separating column C; 53:

26



10

15

20

F1051 SAOWSPfqugﬂryi ng Qut the Invention 5 In the
the present invention is described in

detall A di al kyl carbonate used in the present
invention is a conmpound represented by the genera
formula (22); R OCOOR (22) wherein Rl represents an
side c,@lltkdﬂm B (T BGtick 60 irkBrrR@diBRn RIS poRh ﬁbt@b@'ée@aratmg
up 10 having 3 to 10 carbon atons, or an aral kyl
cohunﬂﬁ?uD having 6 to 10 carbon atons. Exanples of R1
I'nclude an al kyl group such as nethyl, ethyl, propyl
(isoners), allyl, butyl (isoners), butenyl (|soners),
pentyl (isoners), hexyl (isoners), heptyl (isoners),

soners n isoners), decyl (isoners) and
BeStQ%éggﬁ' FH@@ tth%H¥ﬁ¥&890|IC group such as
cycl opr opy cl obutyl, cycl opentyl, cyclohexyl and
cy mtm&piﬁwng at%ﬁ preseH iaveltiep!s gestiPeditrielail benzy | |
phenet hyl (isoners), phenyl propyl (isoners),
pmedi,alkydjtzyrbo(ria@uee@)n tedpresehlyinbention is(a s@nposmd rapresented
above-nenti oned al kyl groups, alicyclic group and
by theagerdewl fognalip(2Py be substituted with other
substituents such as |a ower al kyl group, a | ower

al koxy graygo@rcyano group or a hal ogepy atom and
may al so contain an unsaturated bond therein. 20

whereﬁﬁm%@%sgﬁsg ﬁ'al%y gr%gfp%g?if 930 APoSHeforid érﬂéiléﬁﬁc group

car bonat car bonat e, di propyl

S d
havmég'rtgona%%rbépsag%%% arg E%J{(%jlgr car b%gg]bee J[s(g#éw atoms.
r bonat i somer s ar bon
exampl ot sirEft ek%b?(ffv'(%rgwsaﬁ%@s(msﬁ}ﬁ%ﬁ BB Fomers), aiy,
carbonate (isoners), dino car bonate (isoner %
buty! gsersera), l@ﬁ*ﬁ@ﬁh&%%ﬂ@%&%ﬂ&%@ﬂﬂ@%ﬂ@& £'§/<Pm§§ ), héptyl (isomers),
carbonat e, dicycl ohexyl carbonate, dicycl oheptyl
octyl (serbersat ronydi (isemeys), daeydisamers) an@ﬁeﬁ@hﬁwlm@m%omabcychc
(i somers), di(phenyl propyl) carbonate (isoners), 26

groupFiaFilAd cpOsEbpYP2LCIsBiyi dyheentyutyddhegt ot ayeoheptyl; and

(i somers), di(chlorobenzyl) carbonate (isoners),

an ardk{ngohpeveR rayben R Hrematy (lls@m&&f)s henylpropyl (isomers),

di (nmet hoxynet hyl ) carbonate, di (nmethoxyethyl)
phen)‘(ﬂ?g@?ﬂggtgr)‘ﬁegé%?‘Pﬁﬁelﬁé?hylt‘}gr{z?mi%rﬂgﬁjy| )rhéaa'bmeaﬁ@ntioned alkyl
groups, alicyclic group and aralkyl group may be substituted with other substituents
such as la ower alkyl group, a lower alkoxy group, a cyano group or a halogen atom,
and may also contain an unsaturated bond therein.

Examples of dialkyl carbonates having such R' include dimethyl carbonate,
diethyl carbonate, dipropyl carbonate (isomers), diallyl carbonate, dibutenyl
carbonate (isomers), dibutyl carbonate (isomers), dipentyl carbonate (isomers),
dihexyl carbonate (isomers), diheptyl carbonate (isomers), dioctyl carbonate
(isomers), dinonyl carbonate (isomers), didecyl carbonate (isomers), dicyclopentyl

carbonate, dicyclohexyl carbonate, dicycloheptyl carbonate, dibenzy! carbonate,

diphenethyl carbonate (isomers), di{phenylpropyl) carbonate (isomers),
26
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b ( I rbonate (isoners). 5 O these dial kyl
mej&r’%%ﬁ@?@i:{yompr eferably used in the present
invention are dialkyl carbonates in which RL is an

al kyl group having not nore than four carbon atons
and not containing a hal ogen atom A particularly

di(pheﬁ&%fu?flgﬁ%rﬁoglﬁgel (ii(s?:irﬁ’érgftc!ﬂV&h!or%ﬁéﬁﬂlréﬁrbowﬁfeeﬁé’cﬁﬁers‘?f

efer ‘bonat es, particularly preferabl e

met@ggitg fﬂ%y?) %FBJ}K‘%{J h%qgﬁfoﬁ &hﬁ%gﬂeﬁ){‘ %fa?b&q% exanpl e
oS O e P B bR

not containing a hal ogen. An aromatic nonohydroxy
dWCVaGQREWUﬁE“G@@ﬂelﬁoﬂﬁﬁsbresent i nvention is a conpound
re resented by undernenti oned general fornmula (23).
f these dislkyllrarbenaiaat orespieberabilyoxseccoipe phesan ifgNtion
I|n1ted so long as the hydroxyl group is 15 directly

are dlbmwm)‘bbnattelsen arnicraRl' és gn ally) gt@®) having Obtt wioee dian faur carbon
represents an aromatic group having 5 to 30 carbon

atomsP4RdTRot EXREPIRSa hafogencatei.c Apariturryprefmapletisis dimethyl
havi ng such an Art include phenol; various

carboﬁl‘a{@’ | W@r‘é%lvér nEFéf@ﬁatﬁé %?'é?IkyI Q:'aﬁ%l‘%ﬁéé ’pa?ﬁﬁ{étﬁzﬁ'rw preferable ones

(Tsomers), trimethyl phenol (isoners)

are d'taﬁ(gfre%%heno t}?ﬁg%%ée# Efér%fa;t suﬁEILéY\ W??ﬂs%cfnrgélﬂgﬁ & halogen, for
h I t hyl et
o B0 R B R AR ) 156
| but h I tyl ph I
nalogb ZBHERs oo RBASHIANY (1c8 GBI AR 4 bhexyl phonol
(isomers); various al koxyphenol s such as net hoxyphenol
(i Aemspmptia MPrEYEfBoNGPRRASN UEeDHEing) present invéntion is a
aryl al kyl phenol s such as phenyl propyl phenol
comppiLisg meprEsentasdphtihdernidrtiomedgensand foamula@3s ubBhe typeeef the

napht hol s; and heteroaromatic 27 F105111 A0501 UP2I

aromM@@ﬂ?d@x?@nﬂﬁm@UBdﬁvt sitnttedaso yrdy ax yheynydtorg group is
(i somers hydr oxycoumarin (isomers) and

dlred%ﬁ%@%/@(?gﬂxﬂﬁ]@ drBfaticepeEps) - O these aromatic

Ar'OH (23)
wherein Ar' represents an aromatic group having 5 to 30 carbon atoms. Examples
of aromatic monohydroxy compounds having such an Ar! include phenol; various
alkylphenols such as cresol (isomers), xylenol (isomers), trimethylphenol (isomers),
tetramethylphenol (isomers), ethylphenol (isomers), propylphenol (isomers),
butylphenol (isomers), diethylphenol (isomers), methylethylphenol (isomers),
methyipropylphenol (isomers), dipropylphenol {isomers), methylbutylphenol
(isomers), pentylphenol (isomers), hexylphenal (isomers) and cyclohexylphenol
(isomers); various alkoxyphenols such as methoxypheno! (isomers) and

ethoxyphenol (isomers): arylalkylphenocls such as phenylpropylpheno! (isomers);

naphthol (isomers) and various substituted naphthols; and heteroaromatic
27
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F105199"RE5MASp AN Npr ef erably used in the present
i nvention are unsubstituted phenol and substituted

phenols in which Ar' is an aromatic group having 6 to
10 carbon 5 atoms. Unsubstituted phenol is
particularly preferable. Mreover, of these aromatic

monoRITERY 86 MeYLELSTBALN &S hyeRes, pyHIEReAHdngdrsy, Hyalkoxycoumarin

containing a hal ogen are preferably used in the

(isom%’r&féﬁ@ﬁyﬁ%ﬂpr@ﬂnegi'%%rﬂﬁﬁﬁr Oﬁhsge eforhgc AHordryHrox

onate e aromat1 c nonohydroxy conpound” use
0 [ r I ' - :

compoiss” shBs ok Redbi GREH 17 helhiEshE i A bttt prno

the. present invent.i must be in.a range of from.0.1
and sygSBSaEnaR S A ein BN iRt Rar e 84 dlcgatoon

material remaining relative to the required amunt of
atoms; hdJngubptituieq Pheaplis paficuarherr sfeablse c RSN EGIPT i h

is not efficient, and noreover nuch energy is
aromategopnellydroxy eomperndsi enamsdeatariinliysicd wpa%/a.mmg@r hajogen are

reasons, the above nolar ratio is preferable in a
preferabhoesenf infthempr@sénttioventioh5 nore preferably from1 to

3. Acatalyst used in the present invention is a

homeg aRgaUStie i &hy Slalh cafborz@a t@itsammaticahosoieydragy

Pb, Cu, Zn, Fe, Co, N, A, Ti, V, Sn and the |iKke,

com p@UrSd }ﬁ@é& For é’é\}é ?\@L{j’ §5chQidRid §RCEIRAINTSAE BlkyPary! carbonate

catalyst In such a nmetallic conponent i's "bonded

that i§c i e%tgﬂmgcmg{e%éﬁ’ﬁ}t?\%br%%%t&ﬁ@ermo‘ﬂ ﬁﬁ%@ﬁé’ iﬂgé‘?gngér Bffrom 0.1 to

yst “conpone course have been Teacted

i th an .organi ¢_conpound_present .in.the react.i .

10. Spdslaf Tl o taf AT o Bror M ipgiing Perative to the

_.nonohydr oxy conpounds, al kyl phenyl  carbonates, . .
requirgdHBRAYN FEPB G 8yl &@rteﬁrm){wfm%%?[%&%fp&%s 'aiﬂﬁnw'%x? giot

~ been subjected to heating treatnment with the starting

efficierit @d BIorepvesrodet e8eigyi IBreayrathtd rRsayel i ummeacted material.

catal yst used in the present invention is preferably
For sooeredsanshie abdhiegmokolratid I prefénabsintaeangeaeftfram 0.5 to 5,

liquid under the reaction conditions. Exanples of
morefpréfeestabli@ngatialaysts in this sense include PbQ

Pb(OH)2 and Pb(OPh)2; Tid 4, Ti(Ow)4, (MO Ti (OPh)3,

28 ARt 1 LOBRA kB s ditihdrichdd a(Hdhddeneous catalyst which
(MeO) 3Ti (OPh) and Ti (OPh)4; Snd 4, Sn(GPh)4, Bu2SnhO

contazrﬁggﬁ n%l%%cﬁo %Q Fﬁapﬁ%ﬁéigggw?’ A GegRn3hedRe and which
dissolves in the reaction system. A catalyst in which such a metallic component is
bonded to organic groups can thus be preferably used. The catalyst component
may of course have been reacted with an organic compound present in the reaction
system such as aliphatic alcohols, aromatic monohydroxy compounds, alkyl phenyl
carbonates, diphenyl carbonates or dialkyl carbonates, or may have been subjected
to heating treatment 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 liquid under the reaction conditions. Examples of preferable catalysts

in this sense include PbO, Pb(OH),; and Pb(OPh),; TiCls, Ti(OMe)s, (MeO)Ti(OPh)s,
28
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F1051t15e/§’¢)§6’1 Wbl giagyret i ¢ monohydr oxy conpounds, the
r eac

ron-liquid and the like. In the present
invention, it is particularly preferable to use a
starting naterial 5 and catal yst not containing a
hal ogen. In this case, the diaryl carbonate produced

MeO)Q’P@@PH?} mem)étrl(olahﬁaﬁ@ww% éﬂrﬁcu,@ﬂdmmeaugsrﬂ@and

inmportant as’'a raw materi al i'ndustrially

Bu,S @9ﬂ Cirfg) f%gbiﬁﬁ 59@'?5 6PH¥3, %ﬁa%cﬁfca@al sts that have been

ran ster e reason or this Is
veatof %%n%@f+§§?“§ﬁox£§§®§ﬁhaa@ BTGNS e
exagﬁ%i@reﬁtﬁt&%ﬂ g0ct P i 'Hﬁ@ e eaatdgé%ﬂﬁéféa%t?ﬁwgifnafeﬂal

the properties of the poI ycar bonat e produced, and
and C@tals@gnaﬁ eBRiBing @ bRlagen: hén Bus gase HeRatiay! sproopalspiogiiced
m xture containing the al kyl aryl carbonate is
does potontuntad = haloggh at all t arehksersteelt i impriaon aseaaw owaterial when
bet ween the di al kyl carbonate and the aromatic
industaiama bistieig & pupeunsbridte byrhearsldf a ianBeQEHIRtior meBed.
- OCOOR + R OH (24) The process for producing the
The rée?s%ﬁﬂo@ thigisihek ff L9AbaeNiNgrdsBat @l thira@l mhtetrl fypnBg e
may be any process, but one particularly preferable

polyme?lEaflmH'?é %an a%ﬁm hbﬂ”ﬁdr%xﬁmp‘i’éof: 9, lHérV‘dFl'lé:ﬁaI@gen

contl nuous nu tl-stage tillation'colu I's used as

iR O s PRPLFH B e B o e

rocess i,s one in nse terlf atlon

[ {
polycaibase OB ﬁ%usedﬁﬂ'émraf@émr&ﬁstp&
aromati ¢ nonohydroxy conpound is carri.ed out in
pr ERe fRACtioN AbHERTYEIRDING tharity 3ty cankpnate é“aEFHdHHEd through
m xture containing an al cohol is continuously
a transestedifiaalorf rentioh detwpenthe dialkybtabenaithang thehgromatic
reaction m xture containing the alkyl aryl carbonate
monohgdiexgtdommusid/{faintid 2y from t he bottom of the 25
colum. In the present invention, the reaction mxture

R'OCOORAHANOH he al'RMOBRY I+ RROHF105111 (8501 UP2I KAN
carbonate obtained in the above nethod is continuously

The HECIERPROAEAR HAHLRl) i SPonGabig a4} v
may be any process, but one particularly preferable for industrial nmplementatlon isa
process in which a continuous multi-stage distillation column is used as a reactive
distillation column as previously proposed by the present inventors. A particularly
preferable such process is one in which the transesterification reaction between the
dialkyl carbonate and the aromatic monohydroxy compound is carried cut in the
presence of a homogeneous catalyst, and a reaction mixture containing an alcohol is
continuously withdrawn from the top of the column, while the reaction mixture
containing the alkyl aryl carbonate is continuously withdrawn from the bottom of the

column.

In the present invention, the reaction mixture containing the alkyl aryl
29
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c st is present, a transesterification
F1°51?ian8§5@ﬁ%ﬁé M?]I | ati og are carried out
simultaneously in the colum, a | ow boiling point
reaction m xture 5 containing a produced di al kyl
carbonate is continuously wthdraw from an upper

carboﬁé’t&tdtﬁ’éﬁn% it B SOLHTRetth i sARHMRIPUBLEIQ 8 imo @ rabiighdistillation
Iing point Teaction mxture containing a diary)

Colum‘ﬁ(;;E{Oiﬂ%ﬂ'i"lst rgg bstﬁ%ﬂﬂué @91%! ¥ta§'etcﬂgtﬂ%‘gﬂpfcroﬂm1ﬁlﬂ fﬂ“@prh 3

orm 1Inc
der nsesterification reaction

nomoge s FRipHEl B %?@ﬁtg?éiﬁ&SSFP%ﬂﬂsa%?w?aC?Oﬁ g S PR

IS exchanged with the 10 aryloxs/ﬁ ug& e aro t|c
carriethonb RifeHIEnR ors B vk CRIUBY kit 1D RIRRY 85 ERRERE ”an

al cohol is elimnated (formula 25), and a reaction in
containfrig-a preduces! dsillyesarbpnateds @pmynuma‘ﬂy witbgrayem HEB @ epper

converted into the diaryl carbonate and the dial kyl
portionaf tlemadleimrt i @ ggbecud foams est er hifh deilingnpaietrericten mixture

t herebetween, i.e. a disproportionation reaction

contalrired Ni@’y?@érbohatet|B%ohﬁﬁ@¢mwﬁmﬂhﬁta\hm #roiroa leeénpartioh of the
the present invention, it is mainly 15 the

colun®l] SR ﬁc@ﬂ&tfbr%‘at I'n@fﬂxd%%@ﬁde‘?'Ehé’trah@@stéhﬁdétlo@fdébctlon are a

carbonate that occurs.

g b AT T R b i o

onate used as

arylmﬁxr érggmo IHQ, aremahic Woggg@xyﬁ%ogﬁﬁ%% é‘%E‘:SH ?1 thé %y&é?n and an
alconBhE AR UalFbin S0 A Braq e & EHas f"&gﬁ@%ﬂ{}tﬁ%ﬂﬁbe alky!

conpound used for obtaining the alkyl g car bonat e,

aryl carbanaje eomeanvertasbimto theddiaod Cﬁ@%&ﬁat%ﬁna;ﬁ  FiRiid cgrboriate
produced in this process and/or another processes,

throufibm texesgsterifeat oh odagtionl thgretmtyeert i rasdlsm@qﬂﬁlm%tlpn reaction
carbonates, internediate boiling point by-products,

(formard2®y. hn ghe besridtive gipatidon bytuptrodbiesorefe@Snperdies & is mainly
whi ch the reaction m xture obtained through the

the dtsb%}ﬁﬁﬁbﬁéﬁéﬁ ERction of frRagIklcarybesrvenatd thet dealrky |
carbonate and the aromatic nonohydroxy conpound is 30

ATOCRRSRLL HOSAL LRI OKMARKER B9 5 as g star ti ng

terial in the present invention wthout the

2 TR o AR PR e, B0 SEPRT e

Note that the reaction mixture containing the alky! aryl carbonate used as the
starting material in the present invention may be of high purity, or may contain other
compounds, for exampie may contain the dialkyl carbonate and/or the aromatic
monchydroxy compound used for obtaining the alkyl aryl carbonate, or may contain
compounds or reaction by-products produced in this process and/ocr another
processes, for example alcohols, alkyl aryl ethers, the diaryl carbonates,
intermediate boiling point by-products, and/or high boiling point by-products. A
process in which the reaction mixture obtained through the transesterification

reaction between the dialkyl carbonate and the aromatic monohydroxy compound is
30
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E105147 ABSof @ Okad\pdustrial inplementation as in the
prvesen? I'nvention, as the dialkyl carbonate and

aromat i ¢ nonohydr oxy conpound used for obtaining the

reaction 5 m xture containing the al kyl aryl carbonate

that is taken as the starting material in the present
taken B8V€BE RN stPRS) ARteridl 95 thadpRiskt intanbemnaithoanthe unreacted

aromat i ¢ nonohydroxy conmpound newy introduced into

mater%F%?ﬁ§ﬁ%§%§g%g§%ﬁ§ns .ptarétéd%ér%frﬁﬁ?[?eéjé‘g'p?ef%PaH{'ée Moreover,

_ aromat i ¢ monohydroxy conpound
e R S e e
corbo BB ST RISy B2l SRS RS b Bt

~nmust be made to satisfy various conditions so as to. .
mixtungecemaipinathesalky) asyltcanbenalityalds dalian ag thsnstaping mekyial in the
reaction at the sane tinme in the present process of
presehhimvpnise iesidesdneshodiatky| carbonatenandbremalic mopghzdroxtie
hi gh boiling point reaction m xture containing the
comp@iiad yiewhbintratbosdirto itie ssactionwystenb)| ieist alsgbveferaitle kesse
than 1 ton / hr of a high-purity diaryl carbonate

dialky? E&ohatPBn@ aPSrREOE BRMOPGAIE DIm3duiRl rebBaérddSromhBis process
reactive distillation colum satisfies not only

i the perspective of the distillation
and/of%ﬁgﬁég%?&%s&t%mr at her these conditions are conbi ned

Wi condi ti . [ c : o1 ]
or Do S8Rk Ml ol i P o RO Rt VR Bftterably
specifically, the reactiye 20 dist.illation colum
compRBEt arsey LB AES. d NEbR R ik g ot must be
distillation colum havi ngqa length L (cm, an igsi. €.
madedpAatisht variqusonsitenesq At & halblg m%[rsha%w G5y distillation
stages n thereinside, and noreover having a gas outl et
but alsaveadgtiemal theissealtimssndie gresqrd mocaissmfgh@ SpeEmt imeention so
colum or in an upper portion of the colum near to
as to theeatile e proddcedhe thighubbibihg Ipairit mgaction meitore chrdaiptrg théZiaryi
(cm) at the bottomof the colum or in a 25 | ower

carbdi2ité irPan @mduie abR! Walve eaf Idse thae 1keht eimof athiyiepatityodieryl
inlet provided in the wupper portion and/or a mddle

' £ OPSald! i@t readfif afstilati
Carbcﬁ%éélts %ﬁfoﬁ%ﬁfﬁ{%ﬁﬁﬁmﬁAN on?e I nl etreSr cl)vi dleoi ?Ir?n

cour S QR4 5ol PRl ghon v,
but refltﬂ!alr %Vgsg ofn%{t{é%ls%(?e {:%)Pﬁbiﬁé)d gv:ll’tﬁ)c:onditions required so as make the
reaction proceed stably and with high selectivity. More specifically, the reactive
distillation column preferably comprises a continuous muiti-stage distillation column
having a length L (cm), an inside diameter D (cm) and an internal with a number of
stages n thereinside, and moreover having a gas outlet having an inside diameter dj
{cm) at the top of the column or in an upper portion of the column near to the top, a
liquid outlet having an inside diameter d» (cm) at the bottom of the column or in a

lower portion of the column near to the bottom, at least one inlet provided in the

upper portion andfor a middle portion of the column below the gas outlet, and at least
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0 0 10) 100 < D < 2000 (11) 5 2 L/D <
F1051ig-%q§%+9§2ﬁ 89‘&[5\8 (13) 2D/d 1 15 (14) 5 D/ d2 30
(15). 10 It should be noted that the term"in an upper
portion of the columm near to the top"” refers to the
portion extending downwardly fromthe top of the
one inERIpFBNdE@ irt e loWee pbith ¢reRs Woiunen abowé tib Ruil oLaet wherein
the term"in a | ower portion of the colum near to
0k LrG i i4d o) g (e ng upwardly
LD, r# :bgmg'?(?wgz g%%'%f %ﬁ%ﬁl?ﬁéﬁigﬁrm ?‘o )t hgﬁ?)gcati on

measur i baut; Q- 2glqy Note that L is fined above.
15 It hglgm@eé_n I‘di:scoveored t hat by usihg t he conti nuous

mul ti-stage distil pon columm that,si,mul t aneously
satisfie@)%th%(EI '?o%rréﬁg (10) to (15), (Ba"hi gh boi I i ng
point reaction m xture containing th? %iaryl

car bonat% sl &ADmes rﬁfborrponent can be H'oduced from
the reaction mxture containing the al kyl aryl
carbonat® ikt ®i §8 selectivity and hﬂ%h productivity
stably for a prolonged period of tine, for exanple not
20 | ess 2 hanD2aR0=hdér s, preferably nét4) ess than 3000
hours, nore preferably not |ess than 5000 hours in an
amount emabl png,a<higgh-purity diaryl ¢afbonate to be
produced on an industrial scale of not less than 1
ton / hr. Although the reason why it has becone
possi bl e to produce a diaryl carbonate on an

: ﬂlg#ﬁrgﬂiidade ﬁgtt%heth%\f the +3H h’p e?rﬁéﬁ%érjﬂsﬁru?ﬁ fo?mescgiﬁmnl réear to the

enenting e process o ent 1 nvention

” t cl 5 thjs i b '
tor” rgfre i i inrlie SRR AERRERET L BRaT FieGhB difnd AT Rthe

formulae (10) to (15) are conbined, Prefe _abl? ranges
locatipr maagsiringhaut D7 k151N 1853 "EainMer peiEen ohs% Safan near

are described below If L é‘_cn) is less than 1500, then
to thet britaro medersi terthe pertisssedeadingiupwasdiydtom yor bpEpe ¢fghe column

attain the desired production anount. Moreover, to
to thekeeaticomeasheng about 0.251..  Note that L is defined above.

It has been discovered that by using the continuous multi-stage distillation
column that simultaneously satisfies the formulae (10) to (15), the high boiling point
reaction mixture containing the diaryl carbonate as a main component can be
produced from the reaction mixture containing the alkyl aryl carbonate with high
selectivity and high productivity stably for a prolonged period of time, for example not
less than 2000 hours, preferably not less than 3000 hours, more preferably not less
than 5000 hours in an amount enabling a high-purity diaryl carbonate to be produced
on an industrial scale of not less than 1 ton / hr.  Although the reason why it has
become possible to produce a diary! carbonate on an industrial scale with such
excellent effects by impiementing the process of the present invention is not clear,
this is supposed to be due to a combined effect brought about when the conditions of

the formulae (10) to (15) are combined. Preferable ranges for the respective factors
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F105189UAREEIY il e securing a conversion enabling
the desired production anount 5 to be attained, L nust

be made to be not nore than 8000. A nore preferable
range for L (cm) is 2000 < L < 6000, with 2500 < L <
5000 being yet nore preferable. If D (cn) is |less

are ddsegbed @8low hen it is not possible to attain the
desired production anount. Mreover, to keep down the

equgct ?‘Fs 1698 thaMi 560, ethéﬁ'tﬁlé B&Ne!?@lonj&c,‘?@éééseéhd it is not

pro on anount, D 'nmust be made to be not nore than

possibﬁlggg :att%n{‘fﬁ'é%ﬁr%ﬁ%fréglé%t?naé}gSunfﬂor I\R)\!eﬁ%r 'tc? k%é;? gél\/\@ the

nDre

1 f [ D.i. ess. than 2 or rea en ..
equ'p@?atpgstwyfea%?%m@e%8%@5'8 Feline 105 § 85%? bRffugion gmount
is greater than 40, then the ressure dlffg%'egfe
to be @%als@fiweaws(trb@ 'T‘%?JQ%B@WWcS'Pa"t‘ﬁ Olol (MACTSSGHRIEDle range
too great, and hence prol onged stable operation
forL(ﬁéﬁaﬁaaoauéfuLcﬁ E00RLWEBVEOD = Lbhée ot bribeyehmpPreo
increase the tenperature in the [ower portion of the
preferableurm, and hence side reactions becone liable to
occur, bringing about a decrease in the selectivity. A

nolf € fignady ahamae thdrpit id-ndt gadsiold toattain the<deded
W th < LI D< 15 being yet nore preferable. 20 If n

producfioh 8ffourtanvibPecidien kdip GQDN B QI pARGH @BSERNRN Htthining the
IS not possible to attain the desi red producti on

desxr%ﬁ%etléﬁ%%ﬁﬁ'ﬁ D%ﬁ%%prngeéﬂ%yéencﬁ%r@fﬁey 1312 U Amore

I'e securlng a conversion

pdyct i on t ta t -be ma
prefebb RSP i g% Tl fin 1= gPecr 7o) o v
, tb%ﬁn the pressure difference between the top and
more l%?f? ®f the colum becones too great, 25 and hence
prol onged st abl e operation becones di fficult.
Vol dJ&Fs less thar drasgreates Bxendy, thenisiakle aperaties becomes
temperature in the |lower portion of the colum, and
difficditende pagfufarl 13.1/10 iss@s@ierihaa B0kiersingepresswe) diffgrence
beconme |iable to occur, bringing about a decrease in
betwddretheebpctridvibdtyom Af thir eolpmef lsscdmhes toangreaf, amdhérscelprotonged
n < 60, wwth 20 < n < 50 being yet nore preferable.
stable operation becomes difficult. Moreover, it becomes necessary to increase the
temperature in the lower portion of the column, and hence side reactions become
liable to occur, bringing about a decrease in the selectivity. A more preferable range
forL/Dis3 = L/D = 30,with5 = L/D = 15 being yet more preferable.

If nis less than 10, then the conversion decreases and it is not possible to
attain the desired production amount. Moreover, to keep down the equipment cost
while securing a conversion enabling the desired production amount to be attained, n
must be made to be not more than 80. Furthermore, if nis greater than 80, then the
pressure difference between the top and botiom of the column becomes too great,

and hence prolonged stable operation becomes difficult. Moreover, it becomes

necessary to increase the temperature in the lower portion of the column, and hence
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F1051H ,;bgggﬂuplzs kegp than 2, then the equi pment cost
econes high.” Moreover, 5 large anounts of gaseous

corrponents are readily rel eased to the outside of the
system and hence stabl e operation becones difficult.
If D/ d, is greater than 15, then the gaseous
side rexRPAS BBEoMict IREIa WAL cATbINgING aboBSa Hebridseeh yhe eslectivity.
and hence stable operation becones difficult, and
A moré‘%hﬁ@?’ﬁle PafieiRasie 190 £ he Leggti@nz0ak ¢ is SGJBQHgg‘et more
out nore preferable range for D/ d, is 2. /
< 12, with 3 10 DI dl1 < 10 being yet nore
premr%@%ferable If DI d2 |s Iess than 5, then the

nt . co C S I\/br eo0 ui
R AR <3 Than 2 e B U HacgineS liafhefoseover,
st abl e oper ation becomss di ffi .
large gneyhisroligasROYB COMRONEn iRl S feée@wdo%@et%ﬂamme
outl et and pi ping becones excessively fast, and hence
systerar @i banee s opergtios besomssadticalt. bHith§ents geatar than 15,
corrosion of the apparatus. A nore preferable range
then tie gaBedusiCompen@niwihdrad2l em@sint hecdmes celbtiveld2ow, @dd hence
bei ng yet nore preferable. The term "prol onged stabl e
stableaisrafiorobecorped difficlihenarmsetiver A\dEt ¢t inethaseattivat ratio is
operation can be carried out continuously in a steady

brought 8bSutbapef o ptdterabRPRirRfel fB fqustz DNS PWAd) BD 12, with 3 =
cl oggi ng of plplng, er osi on, istillation

D/d1al&n r@lhé&gpre? ?Fl%f?ra%? fl ood| ng for not less than

1000 hour y not |ess than 3000 hours, nore
bt %apﬁiflwér?@aer SRR A e B BT fover
the liqph aﬁ'a”' v i Beeomiesypiatielcinbesed Genes ta'lyaib!ﬁopefaﬂon

process in the present invention is based on th
becorawwfﬂ%mgn |f:|ar/t5brh%lgéeﬁ‘t@%ﬂ<|ﬂaé‘d30 then He %%é@tmfhrozsah the liquid
invention, a high selectivity of not |ess than 95% can
outlet@]dewialnlgwex@nms excesdivey fefsk ramsl lyennst erlosios hérameshgble to
nore preferably not |ess than 99% 34 F105111 A(601

occurURgindaloliheorcosibh ofi thisapparatusst sgmoté stéfetaitie cange for D / da
columm used as the reactive distillation colum in

is 7 Xhp /RI,eset5 wanemtLon /uf,eke natheing §8PHicse preéferable.
distillation colum having a tray and / or a packing

asTﬁé‘?erH‘*pﬁ'Bl?ﬁ‘nlged-g?@olé Sptatl i €/Balin thts prbskeRt iVention means

pr esent

that operation can be carried out continuously in a steady state based on the
operating conditions with no clogging of piping, erosion, or distillation abnormalities
such as flooding for not less than 1000 hours, preferably not less than 3000 hours,
more preferably not less than 5000 hours, and a prescribed amount of the diaryl
carbonate can be produced while maintaining high selectivity.

The “selectivity” for the diaryl carbonate in the reactive distillation process in
the present invention is based on the alkyl aryl carbonate reacted. In the present
invention, a high selectivity of not less than 95% can generally be attained,

preferably not less than 97%, more preferably not less than 99%.
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L v i a he parts in the distillation colum

F1O51\l}vﬂe§@é%‘ggﬁgﬁd-% uid are actually 5 brought into
contact with one another. As the tray, for exanple, a
bubbl e-cap tray, a sieve tray, a valve tray, a
counterflow tray, a Superfrac tray, a Maxfrac tray or
t h?kel é&ﬁinu@%g iR Ised gi%mléﬁont ARURAGISIths MR rehERabRillation
packi ng such as a Raschig ring, a Lessing ring, a

CoiumBirh krlwé;] Bf&gn?wg%h%ﬁ ﬁg%%ﬁalbljlg%bﬁhg{a%&gﬁ\ﬂ@grﬁn é:%h.mﬁ R3ving a
structured packjn uch a | | apak ak,. 10

tray aRELAR e IRk B RAAE 8- SITTaPT ARG Bagdp iy present

) packing or a Aitchgrid are preferable. Note that the

invent{esy means M Pags insthegdstilalipngiolyme whare9as) aﬂ%’&éﬂg re actually
the present invention neans that the total nunber of

brought inje comtachwith @ne arfotiaen r A, thadwdy fas exepwde.cd Pullple-cap tray, a
nunber of stages in the case of the packing.

sieve fagoa davgltsay, Breouneriawarayf a Superirat trayss Mexfras!ttaynor the like
havi ng both the tray portion and the portion packed

are préfdrablehe AbthiehRadrark iaﬁereEuI@E@B_Skihb%u&h msof Rabehiyolral, a
nunber of trays and the theoretical nunber of stages

Lessirg%ptug,ea @%ﬂ‘?ir@? a BIesa&@6! hohtBRkveReRRId REDBRbKWacRkinNg, a

nate and the aromatic nonohydroxy conpound

Mch@@ﬁiﬁ%@% QSM-%TJ 8%%&%&@%&%@'5\0&% D80 Gdbak,

noreover the reactiron rate 1s sl ow.

t . th di [ ion. i ,
ECHHO U B Spah 0F e PR ARC B bR RSB b ol B
ootoie e e €7 et BLaCizedo) St BIHEHRLHEED n e

di scovered that the nulti-stage distillation colum

presenhinvegtioontearsehapieidotr) numbares tiayayn Hie eaee pha Fapadnd the
is preferable as the continuous multi-stage

theoreica! inuiritsr of stagasnn s edsé nf theepacking. i vacatirdingly it thercase of
for carrying out these reactions in 25 the present

the multiLeigedlurhh Navirgy edtares teyfprtidmiaad dhe poftiont pamiked with the
colum to have a portion packed with the packing

the ph&Igh@! h BRanB thESuHPERtheRBf hambef of h@ﬁbﬁaithé #ddBtical
colum, and a 35 F105111 AO0501 UP21 N tray portion

”“mdc‘?gl%ﬁ%%Ag%%bdrfg'a%g?dk'ﬁﬁe{ hporti on of the distillation

e present invention, the

L8155t DL BT SIS bl
mono @%F()ex%f éonIBguﬁé E)Pe%te% ﬁwdthIEeJeasCylfs%enr%J hiass an extremely low equilibrium
constant, and moreover the reaction rate is slow. Furthermore, the
disproportionation reaction of the alkyl aryl carbonate that is the main reaction is also
an equilibrium reaction, and has a low equilibrium constant, and a slow reaction rate.
It has been discovered that the multi-stage distillation column having both the
packing and the tray as the internal is preferable as the continuous multi-stage
distillation column used in the reactive distillation for carrying out these reactions in

the present invention. ltis preferable for this distillation column to have a portion

packed with the packing instalied in the upper porticon of the distillation column, and a
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e f afy | east one type selected from
F1051ﬁ/@+’§§%§ﬁ%£mah} TECHNO PAK, 5 Fl exi pac, a Sul zer

packi ng, a Goodroll packing, and a Gitchgrid.
Furthernore, it has been discovered that for the
reactive distillation colum in the present

tray pbribAThtaled IMPeIbRULpbiRY: STaMe REstRasbre¥IuRT. T iMBredidr,an the
down coner portion is particularly good as the tray
presegtgpgt%ﬁldrptﬂgé g%ékigg ll,lgl Eféféra%l Elé?ru{:ft:drﬁcg Eggiﬁggpn fRflMERMhg

_ rmanc ment  cost. been
prter TR P S e el Bt 1R s
preferBbly Ghtde st SPertaBe SRS OB TaRAle Somngk. T BMEPAK

it has been discovered that the cross-sectional area
Flexipger alfulizer psckinge asheqdroll agking, prdrdpiishgridn a range
of fromO0.5 to 5 cn2. A nore preferable
cribssheygure oihhibs deea discoveoedthag Q@ thetreadtivendistilasion column in
nore preferably 0.9 to 3 cn2. 15 Furthernore, it has
the preeefit itlivsistiore ties sidhatirayt hadng ardievaupartiby gmded doabl aomdr
the sieve tray has 100 to 1000 holes / nR2 in the

portiopli§ YartReNdriyodboPas thd R af 0P B PRSThEORAEMAS BAtHRE|ARINhip
isin arange of from0.5 to 5 cn2. Furthernore, it

betw%%ﬁﬁ%oﬁ%ﬁéﬁgpmﬁ cbbt. ! $t h éltsb%é'eﬁ][di%’ﬁovered %hat the

ructured packing is o | eas

iove KRS58 85 800 HELL9RRYp, A TR ONT o

prefe%gq?eegurqu:e;té %F ﬂgte%és 32&}% %@Qﬁ{cﬁ%ﬁl ﬁwﬁg%q}hrﬁﬁ@lgr%fér%b%p‘? QO to 800
cross-sectional area per hole is in a range of from
holesg.ng".t dMgresyer, if hanheeh&ssoxtisrhthahiie gesadarhealpeea per hole
above conditions to the reactive disti IJ ation col um,
of thet $ieve raytis peefaiably in arange pk foowdsdite Stane. prismane preferable
i nvention can be acconplished nore easily. 25 Wen
crossesadtiphagareatpdrile &a@.7itoel cindtyidt neadreqreferablgds9 ito 3tdme’.
present invention, a diaryl carbonate is produced

FurtheRbid) HavEs Medty diseBléredanal i i gdtnigry peefetavlé iftbe 3feve tray
F105111 A0501 UP21 KAN material containing the alkyl

has 1RIb, GRIPMIeE & m2h 9nd @%v\%ﬁ{!ﬁh&goﬁ‘oﬁj el drbs£588fonal area per hole

distillation colum in _ nogeneous cat al yst
o P T X O DAL S S Al
partic%lallr?ywpr%?c-iarlalb[égif Pnoei Qttructured packing is of at least one type selected from
Mellapak, Gempak, TECHNO-PAK, Flexipac, a Sulzer packings, a Goodroll packing,
and a Glitchgrid, and the sieve tray has 100 to 1000 holes / m? in the sieve portion,
and the cross-sectional area per hole is in a range of from 0.5t0 5 cm’.

it has been shown that by adding the above conditions to the reactive

distillation column, the reactive distillation process in the present invention can be
accomplished more easily.

When carrying out the reactive distillation process in the present invention, a

diaryl carbonate is produced continuously by continuously feeding the starting
36



[y ]

10

20

25

t cont ai ni ng a produced di al kyl
F1051gi %@w@a aq\(l:ohol froman upper 5 portion of the
colum in a gaseous form and continuously w thdraw ng

a high boiling point reaction m xture having the
di aryl carbonate as a main reaction product therein

matena‘ eghtélrhr‘?d"ﬁ{e BRUE &9Nc&bohBR iR Watdritin@olib elilglsk eﬂ@jlstlllatlon
he priesent invéention, the nethod of making t

columﬁ% @uﬁféﬂ ak?\%bnpégeesr%%hs c{éhélgﬁ %%?é:%én‘(ec e)ﬁﬁgg'ohﬂéé%ﬂon and

ecaus e catalyst 1Is
s Qe RARBRR B ) Rl .Bzow
reactih i FORATRS S RIPHCSBUAA Fe gt Er?g@?qq?{s)'h i gth pper

distillation colum. |In this case, the cataly

portionicf thelcalugyoing gaseousiors: and icogtinueesy Mthéfanéa@t high boiling
liquid may be introduced into the col um together

point védchioh meixsirataving thetdkaiyhtarbonateays benaintreadiedradsicbtherein
the columm froma different inlet to the starting

from arRdvesri pdrtioMof Bevedluma inkbliquad st Indhé presshtiimveritien, the
starting material containing the al kyl aryl carbonate

methdd8f mdRihg tHé%téi?sttﬁlﬂ?pMs‘éﬂHHﬂh@ﬂeﬁ&tnﬁeﬁd@tl gdtint ddl@mn may be
material "may al sO be preferably taken as is as the

any n‘feeff'uz?tlﬁylﬁ}t Her&ahg 1 Eﬁt%yst seéﬁbhw ksl gf‘écliyﬁrihé’trc%@&%s in

i's case, res yst ca be a
he anDun [
the sttt REkr gh i Wacva gkt SRR B s 0?9%'&%‘%“’%’““0 the
cat al t he t ortigns of th
dist'i'ﬂim%?%am%a%&ﬁg@? oaagoFe s mide pema BhReiiln Cimn.
the reaction tenperature and the reaction pressure.
In thisrrase e sataystiinpicdisaplyed it hegdaeing Matarial 8T reargendiauid may
from 0.0001 to 30 % by weight, preferably from 0. 005
be infroduddinky theetann togethep Methetha@ltaytmg moe0a o1 may ke %
by wei ght, based on the total weight of the starting

introdiredrinial the Taturhefvopoal diffierepbinidt to elae stavtingrmetema. Moreover, a
conti nuously withdrawn fromthe upper 25 portion of

catal}él%oh%’iﬁéd ¥eth@l sthitingahaeniaf @dmtamur@ths:amylaarm @arbah#tel that was
aryl ether and aromati c nonohydroxy conpound present

YA o 6 e S e o o
the C?%;’f\/gs 'nf ﬂ‘éenéjr;%gbﬁea%tl‘?\%ﬁ S%LQ{?L%N pr:or%%%g ggﬁﬁ‘ﬁf ISk a*rbgig catalyst can
be addiSfias e Rerony ey otbiidln o ReRdn Mtiptevent invention

varies depending on the type of the catalyst, the types and proportions of the starting
material compounds, and reaction conditions such as the reaction temperature and
the reaction pressure. The amount of the catalyst is generaily in a range of from
0.0001 to 30 % by weight, preferably from 0.005 to 10 % by weight, more preferably
from 0.001 to 1 % by weight, based on the total weight of the starting material.

The low boiling point reaction mixture continuously withdrawn from the upper
portion of the reactive distillation column may contain an alky! aryl ether and aromatic

monohydroxy compound present in the system, unreacted alky! aryl carbonate and
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F1051Wrﬁﬁ¥@’f UF‘fi present invention, a process in which
a reflux operation of 5 condensing the gaseous

conmponent withdrawn fromthe top of the reactive
distillation colum, and then returning sone of this
conmponent into the upper portion of the distillation

50 on.COTHRMoW DAY p&flt fRictibs nikieire ipleterably fclised @gIecyditg into
reflux ratio1s generally in a range of fromO0.05 to

. . - r
the regOtpr B R g oY R P BRRLRE & RS Wy baBnate
continyously feedin j erial containing
and R G KoRREEk Sale Bt S e BEt | e
distillation colum, thig starting .material is .
or\APEECYET 1 o PrRegt ITENEPSt & PIORRSSH A1l refiBgoperation of
liquid formand/or a gaseous formfrominl et l(‘PS% _
condgnisiid edaseosaeosronapt witharawn emplhs; top&idhe readive
upper portion or a mddle portion of the colum below
distillatios gpismoyahdthemrethrming pemepd thisqoneaionemé ints the upper portion
distillation colum. Mreover, in the case of using a
of thediistiliatibatcotumie ¢4 carmietanit igprefenadtki Ng thisrdasentherefibe ratio is
upper portion thereof and a tray portion in the | ower

gener@®y i @Randdef #6f 0.0Bit6 N0l praferi?) RHADH ©8aB1H tidreprefsiably
the present invention, it is preferable for at |east

from ®48oPBOsi tion where an inlet is installed to be between
the packing portion and the tray portion. Moreover,

L B3 RS BOTRS 35808 0 U d el
coneih gl TS Eoh B BSRE rRE SR s, Pl

for the transesterification reactiqon carried out in
materidlds preSeThly fcnEh e SIiatice R anda & i PReanof pgaseous
average residence tine of the reaction liquid in the
form freecinleles) grevided it erm ot 8lRlwielityTefeoqsdinns iBihe LrBeVRPItEs or a
depending on the form 25 of the internal in the
middlei sirtibh af trencadomunrelandhé lgasutieen the wpeg eortiarhef the
amount of the starting material fed into the col um,

distill&fién Eyipehrandviamanet, i9thd bese of asingta dittiatidd delhd having a
A0501 UP2l KAN reaction conditions and so on. The

packiﬁlg%ﬁﬂi@r‘i‘iﬁ’Jh%ﬂp%r%ﬂﬁfrﬁﬂHeYeéffbrﬁi A ¥y dfiort Frpmefl@w@%f)eﬁion

hours, preferably 0.05 to 5 hours, nore prefera

theregfé é\éﬁ{%ﬂ ﬁsgg %ﬁéf?h%bl% I%gweﬂogﬁﬂtbhgfﬁstbgﬁ??%@éﬁtqﬁ\?eﬁf@hi, fSs preferable for
at least one position where an inlet is installed to be between the packing portion and
the tray portion. Moreover, in the case that the packing comprises a plurality of sets
of structured packings, a process in which an inlet is instailed in a space between the
sets of the structred packings is preferabie.

The reaction time for the transesterification reaction carried out in the present
invention is considered to equate to the average residence time of the reaction liquid
in the reactive distillation column. The reaction time varies depending on the form

of the internal in the distillation column and the number of stages, the amount of the

starting material fed into the column, the type and amount of the catalyst, the
38
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F1051'Tﬁ’t365@{ PP s used, and the type and anount of
catal yst. e reaction 5 tenperature is generally
|n a range of from 100 to 350C. It is preferable to
i ncrease the reaction tenperature so as to increase
the reaction rate. However, if the reaction

reactidre BDEdiBbNE Bnd Sold? Wmeath@ﬁ tifedie Jeprealiyoins ReQRN from
liable to occur, for exanple production of

0.01 t6’>1 oﬂ{cgf#é’ Cér%fecf%lg 765 /& 5E’§>urr§3rﬁf)r%1|?l%g§r%blyp® qdyed s%-.gfs

Iaryl carbonate a an a et her,

[
swe?%ﬁﬁl‘? %@e@ﬁ%@’%&gﬁ%@ﬂ%ﬁi@ o D5 e sty
refer e of, from 1
materﬁ? ePEPRENGS st ambtrieb BB AR FBAUHES 3hsr°aff§¥§b| Eﬂefrﬁaﬁ%'on
180 to 240C. Mdreover, the reaction pressure varies
tempegalyenif aenerally Hea range obiromntDGion3%07y rhisgetarable to
conmpounds used and the conposition of the startin _
increasettbeirahction iempecaltre sn asdopeereage dharepaiionaate. THeowever, if
reacti on pressure nay be any of a 15 reduced pressure,
the reactioratenpyreastureds tar high, Hapl sidd reactmsriecomlieeliatdé toneccur, for
top pressure is generally in a range of fromO0.1 to
examprelftédBatiorPsehepritiuctd §9R 39 Brike rd@Pandmenreducts of the
preferably from5x103 to 105 Pa. In the present

diaryl cBVSEHdt8 Bndt alhiélgi’rypé%hlef RehdRQd Bt cérﬁ?ﬁuh@é‘tH@rééNﬁ@reases
containing t iary) carbonate continuously

whiohﬁ’b&{ﬁgﬂr@?‘(’%iy offlof s hONSn 99 @éé&%oﬁ&erﬁ?g{%ﬁﬁcl 'p‘fﬁfyei%l?ly ina

on col um general con cat

range, cg‘g alglf)y,{g,?ﬁ\/go%%ee 86%%6%?@% égélt?(%SB%Wet More preferably

car bonat e products and so on in addition fo t

from m%kcy%fé&} bd%afeé)vemh@ FRRFHR EPTESAVES VAT ERASNGHY %.theﬁ type
reaction mxture generally contains snmall anmounts of

of theostadingi mpierial Fewparads vaed rod thegopiresiionsf thestarting material,
exanpl e an internedi ate boiling point material having

the resachom témpeEoime ardbsdenwedhetrhattiaf ptassued toaly ber gy of a
carbonate and that of the diary) carbonate such as

reducedasiebsurannatrkabpressirenyt af Bplied pressvesne Tiee golumet tog
salicylate), an al kyl-(alkylaryl) 39 F105111 A0501

pressUP@|s Kby Ppé‘aérﬁ%(e(ﬁff%m@ﬁ hybqpepyl Feﬁ‘ér%%@ﬁr@ﬁ‘u 18%10 10°

al koxycar bonyl - oxycar boxyl ) - arene’ (e g. nethyl

Pa, n{@ggjtpépépggi%}@%h émtph dsopyethyl - (aryl) carbonate

oxye enyl ‘carbonate) and an

al ml th rB’res tylnvgrt)tpoenr tl'(e h%h ﬁr?a bo%@?égétloﬁtrnﬁmre containing the

diaryl carbonate continuously withdrawn from the lower portion of the reactive
distillation column generally contains the catalyst, the dialkyl carbonate, an alkyl aryl
ether, the aromatic monohydroxy compound, the alky! aryl carbonate, by-products
and so on in addition to the diaryl carbonate. Furthermore, this high boiling point
reaction mixture generally contains small amounts of other impurities and reactton
by-products, for example an intermediate boiling point material having a boiling point
between that of the alkyl aryl carbonate and that of the diaryl carbonate such as

cresol, an alkoxycarbonyl-(hydroxy)-arene (e.g. methyl salicylate), an alkyl-(alkylaryl)
39
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d ,hi i poi nt material having a higher
Fmsﬂgi—ﬁﬁﬁgpﬁg&ﬁt—%n that of the diaryl 5 carbonate such
as an aryl oxycarbonyl - (hydroxy)-arene (e.g. phenyl

salicylate), an al koxycarbonyl -(aryl oxy)-arene (e.qg.
met hyl phenoxybenzoate), an al kylaryl-aryl carbonate

carboéﬁ}?g(iei.g% RSy &%@glyéarSBﬁé}%'i‘,aér%lko%ﬂﬁrb@ﬁﬁ—(éﬂk@xycarboxyl)-arene

ut ed” xant hones, an
oo MERERTRRSER e B S GoRAEDRulsr IR (5:9) - ar ene
metnd iy BRE s hSTE) B R BleST AR (9 grosyt pren tnen)

- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene) ., The ,
and highnbeling soink mettaraldiayinga higheribdliiorainENandbal eithe diary!
point material and the high boiling point materia
carbogate sludieas ab@mowc@rb@wabmd@xyhatem@@eofmryé salicylata), an
the high boiling point reaction m xture contai ning

alkoxgcgrbenyll(acashgrmbee ¢ext imatioyldhendisyvendudtapanfaliofatyharyl
| ower portion of the reactive distillation colum in

carbdnBee (2§ Ecrabyl pHEnyDca®ohBfe) Skarthong afEtstibistiluted keatbibhes an
m xture contai ni ng nmet hyl phenyl carbonate obtained

ary|q>g{afﬁe%a.%a%§gsaﬁéh@ g%f? 5@%@@2@%&95&&&%)@%

carbonate !\/br eover, the causle of
ol B8 NGy Breh, FOFTREY, REhBY Rzl AR

2- al koxyet hanol and/ qr_ 20 2-al koxyet hyl al kyl

arylo%ygraﬁlaw&%f— a’ﬁ?@@&ﬂ%qxﬁﬁfrg%ﬁ?'gamunt in the dialkyl
carbonate Dby-produced in the case that the dialkyl

1-pPhen Iy eARCBY S HHEFNCEILPIGRNEPHGM®he  carbonate and an
al cohol . However, the high boiling point by-products
as Thesonmimethdsbio beackeys s thaintermediate Boijag okt enajgtial and
and with processes proposed hitherto, it has not been

the hRfh ipaikisg pbiet trateral uissctibed abrovetse odbmpouhdaithdt rhay be mgesent
poi nt by-products down to a sufficient |evel.

in theéVhige®MRing pEigBrfedchgn infigtura centathgidprzeiyl cadpopatentontinuously
by-products, in 40 F105111 A0501 UP2l KAN docunents

withdPblA 8Fdn® tH R r RSt AP bf BeaeabBRNdBINatBRNEIQMN in the case of
what soever of the existence thereof, and hence there

wsind 4 BB 1 0T AEE oGP e cavonat
obtaiﬂgg?r\{rio%%hsaut?gnéens grfﬂq:%%ioﬁtrgaction 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-alkoxyethyl alky! carbonate present in a smalf amount in the dialkyl carbonate
by-produced in the case that the dialkyl carbonate is produced from ethylene
carbonate and an alcohol.

However, the high boiling point by-products as described above may be
difficuit to separate out, and with processes proposed hitherto, it has not been

possible to reduce the amounts of such high boiling point by-products down to a

sufficient level. Moreover, regarding the intermediate boiling point by-products, in
40
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i) i.nt - products. Wien producing a diaryl
F1051%§M@B@oﬁ%§l di al kyl 5 carbonate and an aromatic
nonohydr oxy conpound, the present inventors have

carried out prolonged continuous operation while
recycling and thus reusing the starting material, and

docurr%%t?hﬁﬁér‘tg {h%ﬂé\f%sq'lo?%g ﬁrb% tzﬂ'@ﬁn rﬁ%%fé’%@'eﬁbﬁthe

I'ng poi nmat er i a b0| i ng point

S %Sp%e?ﬁé'tﬁé)%t@%"vﬁ%e?{ o BB g erciscios

or SUGERF U BIEOFSRS i PEHAEHE b@anﬁih%%’reéﬁ%{qnbﬁauépd' af%ﬁ%d'ate
boi l'i ng poi nt materlal and the high boilin ]

boilingraoist bripre@duals.noVhsee ofedne eudigbilcatiprate §ﬁg§’f‘$ éﬂ@hi"

| evel is used as the raw material of a

carbohatersresare ardrhatt momohyditog copupaubgh Bum atasent Kuentars Have
material will cause discoloration and a deterioration

carried but PFRO6GEd esntirieterapengtion waite eédyicting@indghus esssingthe
reduci ng the anmounts of both the 15 internedi ate

startir@oi‘nbtéﬂ%l F%Prld‘és BYeBliPHHES Slisebderedenht Bz ibeirhicaiatp dioiling point
products down to a sufficient level is required.

materlzg%nartﬂg %?gc‘q ﬁélllhg goﬁ{t SeBlial 4 Sé@dr%daéﬂﬁlenérettﬁv froduced, and

sent 1 nvention, the foll ow ng must

accurwﬁ\iaf% gg%;(?sgqtrﬁ Iotﬁgne }nﬁ'g Tgv% J%Fbggnt iROLAbrd RAGS HRB ascertamed

carbonate conti nuousl
ravvnfrom 20 t t he C
that i) Gy AT et 2Tty Phegd e rrm%%ﬂoé'ﬁge poir
into a high b0|I|ng poi nt rraterlal separ ol u
materigl anghthedbel PaliBa FoNtduaicest Bave 60%%%‘5{? %B&W“ o'
distillation into a colum top conmponent (AT
sufficieom teaiehisngsechas thearayt mederia whedransesterfiGRLAR ”Bﬁﬂ“@%m
conmponent (AB) containing the catalyst and a high
polychfhdriatg theh thismadterialill 2iseljisddierationdmd a dpterioration in
conmponent (AT) is continuously introduced into a

propéi"néé Yl ASSSBRIAL @n dFicibhtbrdgesoTarmBdicing thagrmusitsief ooth the
outlet, and continuously subjected to separation 41

mterrﬁ&@gilelﬁo Qﬁa@: r{tj%ijprgém:@yar@ #kidijabbMAg! pﬁﬁr@t Y- 6@Iduiats down to

a side cut conponent (Bs) and a

a sufﬁ%%%@%gelogﬁ;g QuifdP Oﬂ%ﬁéroﬁ:@?& of V{uetgﬁr(?%léh{ FnY/eHh Yttains this

ng contihuous Yy rawn as the side

B
ObjeC%.Ut conponent (Bs); and

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
(Ar) containing the diaryl carbonate and a column bottom component (Ag) containing
the catalyst and a high boiling point material;

(b) the column top component (Ar) is continuously introduced into a diaryl carbonate

purifying column B having a side cut outlet, and continuously subjected to separation
41
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) m p conponent (BT) is continuously
F1051ﬁii—€‘@5@:&?#nt¥{l\in internmediate 5 boiling point
mat eri al separating colum C having a side cut outlet,
and continuously subjected to separation by
distillation into a colum top conmponent (CT) having

by dlsﬁﬁatfi‘m AR 8 &RJH%?@&O‘%E@H&W (BN& §hkY¥ut abboRahb@3bRd a

a sl de cut conpo aV|ng as a nmaln conponent

columhg;eqrt%ﬁ@cbﬁ@%’h?ﬁggfﬂghlgﬂ'dgnﬂgd t%ra % F'b%lm By RSy
s R el B B, 20 2 0 0

nponent thereof the diar car bona(ljt is a .

(©) the AR BT B CAMESRRL Hr S SPr e e FRHRCLCRG Ao S teraediate
the above processes (a), (b) and (c) are carried out
boiling potrtinsaterigleseparating @@Ub'@cé\ hhewinga sider gutmytistirandhedinuously

processes in this order, the heat history of the
subjectiedrty|separdimmatedistitation iniona poleth tapbcamgdopantd Crgbaving as a
side reactions of the diaryl carbonate can be

main 8&iRRbABEEHherdlifithe e apl eatrmatescsidbeanit compahent (Cs) having
Docunment 17 in which separation by distillation is

as a rﬁéirnré (2!?% ntYRERSS IME@SeGfIcUWBIfnd Poidt ?’fﬁefteﬁél%é\)”ﬁg a boiling

rary onate is obtained from the top of th

point Ibglm%éjer? fHall’ ﬁ?tl}%glﬁyl@rgs en Bé’treyarilf il %{ ﬁi@&.&%;&grmﬁam a

I nventi on,

ref 0cC youtthefollovvln. .
colunftSefPtsireainst heR ad 55 2 Rt Yorldansd hled e iy
reactive distillation colum; and/or (e) the columm

fom conmponent (CB) is conti nuousl y fed into the
hi gh boiling point material separating colum A By
caltiy Brpacastetistc fpabresd ths present dyveakan grattes abave processes
recycling and thus reusing the 25 columm top
(a), ({moarEb (@ rere CEM)edanal/inthis nedero| Jints iscracamnse dypeatafng out these
(CB), the productivity for the high-purity diaryl
proced3ebanatis cedut, e hammisied, ofhe ehardyscarboyat2cdri b8 hiihimized,
A0501 UP21 KAN inportant in the case of industrial

and e\s'@'r@étﬁmlaé 'r@ébndn@ dffﬁﬁ‘e B a@ﬁ%ﬁrbbﬁ&@r&am sixobrek8s®  With the
than 1 ton / hr of the high-purity diaryl carbonate

proc c?@:{pﬁ'b@@qn ?Fﬁt%é’ntalsf ihhish 48p&Hti R P@ERMEton is

omthe

carb

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.

By carrying out the process(es) of (d) andfor (e) for recycling and thus reusing the
column top component (Cr) and/or the column bottom component (Cg), the

productivity for the high-purity diaryl carbonate can be improved, which is very
42



10

15

20

r ng colum B. For this purpose, the
FmSﬁﬁgﬁgg ﬁf%;@ﬂt material 5 separating colum A the
di aryl carbonate purifying colum B and the

intermediate boiling point material separating colum
C nmust each be made to be a continuous nulti-stage

imporfing in {Heaéééé“oﬁﬁhﬁﬁﬂahﬁiﬁlé}ﬁeﬁta%ﬁc' fied structure, and
nust be used in conbination with one another in the

o {3he PSS ARILARAY ot TOE 1 20 91 afatha%aﬁ.ﬁm;a.aﬁ,l

par atl pr esent
nt i puous st di stllla
c:arboHa(S?I iﬁgo%éalpgﬁ n%usd%ﬁ,ftthedﬁld%@t &8”@2’0&&@ [H&’"(‘ @?5 diaryl
and an |nternal wi th_a nunber of
carbopRis, RiNiY NGO WRB R i ATANISTAIrPAR® § R TSah Pglﬂlpgtﬁ?@t material
followng formulae (1) to (3): 800 < LA < 3000 (1)
separating eo[gmn:A;LU@aodl@m canmnde auntgun@ agomedy anditle intermediate
internal is preferably the tray and/or the packing as

boiling gsotirhatdriabseparating csluomdé shustidaehf oy madle(torhe @ gobbnuous
| ess than 800, since then the height over which

multi-sRigerdigillatian deturmn $balngesl spestiae strhctord eshdamdshisaceed in
the separation efficiency decreases. Mreover, to

combﬁ%@x%n%ﬂﬁoh@%n@ﬂwrm oriRP Uebhiiihé&y abdw ni ng t he
eS| red 20 separation efficiency, LA nust be nade to

I
(T iR BB MR e e RS ALAR Ut ag BB st
g
PL ef er abl e.
mven?‘?*‘ RS SRR d?%'&a@%%?ﬁ‘aam“ﬁ?\eaﬁ%' PhiffLa
reo p do
(o). G 18 i GRTToA (00 S50 eSO A TOREBIoRages B
must be made to be not nore than 10
therejpsicee MEIreINT laan &, OE nmaelémtheéolmna f@wdae(ﬁ@ i3 h
250 < DA < 450 being yet 43 F105111 A0501 UP21 KAN
moB80 pFreler 2bB600I f nA is | ess than 2Q1)then the
separation efficiency decreases and hence the desired
hi g@0pgr Dy =< a0@@t be attai ned. Mreove), to keep down
t he equi pnent cost
20 = na = 100 (3).
The internal is preferably the tray and/or the packing as described above.

It is undesirable for Ls (cm) to be less than 800, since then the height over
which internal can be instalied becomes limited and hence the separation efficiency
decreases. Moreover, to keep down the equipment cost while attaining the desired
separation efficiency, L.y must be made to be not more than 3000. A more
preferable range for La (cm) is 1000 = La = 2500, with 1200 = L. = 2000
being yet more preferable.

If Da (cm) is less than 100, then it is not possible to attain the desired

production amount. Moreover, to keep down the equipment cost while attaining the

desired production amount, Da must be made to be not more than 1000. A more

preferable range for Da (cm) is 200 = Dy = 600, with 250 = Da = 450 being yet

43
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| pgypy he desired separation efficiency, nA
F1051‘W AS%@H'@ e 10 be not nore 5 than 100. Furt hernore,

|f nNA is greater than 100, then the pressure
di fference between the top and bottom of the colum
becomes too great, and hence prolonged stable

more PREE@blOn of the high boiling point material .
separating col urm A becones difficult. Mreover, it

bqf:lqnpsslegg arr th{eﬁ thé‘%%ﬁ&%‘ﬁo ?Cﬁwen &@ér 5&d Qn&ﬂ%nce the

€ Co e Si e reacti ons

cone I able u i,ch is 10 unde iraple. A
deswef?ﬁ? @ hErates Becifdos, MRl desde SR 2%9“%%9@&”‘ cost
. < nA beln yet nore preferable. e distillatio
while @EWHIWQ %dﬁ%’afﬁ“@ﬁ‘ %‘BP*PP% "de‘H% W@PP&P be not more
separati ng columm A are preferably a colum bottom
than {Q8hp ruathermoms, if m ig graatss toan fiPBntheashe resmoe diffaiance
columm top pressure PAin a range of from 1000 to
betwe20Gh6 t&aandBottom of thededimalesofras tda greath ant dwwecetpraionged
185C, since then the colum top pressure nust be

stablag gshratich ofittd higheilrgubginematdriat sepanztiag miongna Albegiomes
vacuum nust be used, and noreover the equi pnent

difficltNChRRESTer N bricdmesMIRRYEF tol ihicreBise sl eshpakbareliathd fower
to be higher than 280C, since then high boiling point

portlohyo'f%é’%@er éﬁ?{d%éﬁ&déi gqe%fdng%etceﬁledlb%ﬂé hd g%&%zggﬁxh is

nore pre e range IS from1l

ancedfenl; (AR RopeabEralil R AT R 1hoo 6. tafig'=' P =

50 bet hen Ia g %@Bgn enabling a high vacuumto be

used. Moreover, it is undesirable
for PA to be higher than 20000 Pa, since then the
di Ee dishtiatgen t:@mj&@%ﬁ {ardhenigh bRiling peiné materialRerReating

production of by-products increases. A nore preferable
colummehgee REfemblyPA dodurhn beiteooiemperatoed APa a ranga of flem 185 to
3000 to 13000 Pa being yet nore preferable. 44
280° F14rwl 4 Tohbad fog Pk sENP Mt eosege of fiemr H300uto 2@A0@PEAOr
the high boiling point material separating colum A

e i et A
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 Ta to be higher than 280°C, since then high boiling point by-products
are produced during the distillation. A more preferable range for Ta is from 180 to
240°C, with from 195 to 230°C being yet more preferable.

It is undesirable for Pa to be lower than 1000 Pa, since then large equipment
enabling a high vacuum to be maintained must be used. Moreover, it is undesirable
for P4 to be higher than 20000 Pa, since then the distillation temperature must be
increased and hence production of by-products increases. A more preferable range

for P, is from 2000 to 15000 Pa, with from 3000 to 13000 Pa being yet more

preferable.
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e di f ate purifying columm B nust be a
FmS@Eﬁ{J‘lﬂﬁgﬁayspfnﬁl I-stage 5 distillation colum having a
length LB (cm, an inside dianeter DB (cn), and an

internal with a nunber of stages nB thereinside,
wherein LB, DB, and nB satisfy the follow ng formnul ae

( ‘WIoFébv(eﬁ)the 38 000N Fahb&oﬁth'@ﬁ?h AlinglS¥IncmBRerial $8p&atiby

< nB < 70 (6). The infernal is preferably the

b
T A Sl e g o

referigayp kt) continuous nulti-stage distillation
P @' %éanlnlet Bl at a mddle portion of the
ol.um,

nd a side c out | et between the in

anihe ﬁ@r@mﬁﬁﬂn%%ﬁw@@i&w EdWﬁ’gb%arﬁﬂ?HQPoB? Fuit-Stage

stages n, of the internal above the inlet 13
distillafiprbesiumn havingjadengthdf (CRY. aninsidmdianataebn (?fﬁb s a1

Bl and the side cut outlet B2, and a nunber of stages
internaBwith & embet ef stabed ek dvereinsids, adasein louDseaN8Ns satisfy the

total nunber of stages (nl + n2 + n3) being nB
followihgfeiiulad (4)id,(6pnd n3 satisfy the foll owing formul ae

(16) to (18): 20 5 n~ 20 (16) 12:!~ n2c40 (17)

3<n@sd S<(L8)= sbbpis undesirable for LB)(cm to be

| ess than 1000, since then the height over which

i nggpnal prar: begpnstal |l ed becomes |i m@ed and hence

the separatlon efficiency 25 decreases Mor eover, to

gﬁ Qown 2 eqw prent cost while att@)nl ng the
red eparation eff|C| ency, LB mJ(t ‘be nmade to be

The 'm%rﬂ%m %Er%fgf%%ﬁe {5 EBOICE A5C etk Bg 65 A4RTBe 086 Erm 1 1

1700 < LB < 2500, being yet nore preferable. If

( chyrthgrmeres tfﬁ%awrsﬂwrb@m%ﬁ AUrfYiRG RBlMELBdF preferaply a

attain the desired _ ) ) _
continuous multi-stage distillation column having an inlet B1 at a middle portion of
the column, and a side cut outlet B2 between the inlet B1 and the column bottom,
and having a number of stages n of the internal above the inlet B1, a number of
stages n, of the internal between the inlet B1 and the side cut outlet B2, and a
number of stages ns of the internal below the side cut outlet B2, the total number of

stages (ny + N2 + N3) being ng, wherein ny, Nz, and ns satisfy the following formulae

(16) to (18):

5=<n =20 (16)
12 £ np = 40 (17)
3=m = 15 (18).

It is undesirable for Lg (cm) to be less than 1000, since then the height over
which internal can be installed becomes limited and hence the separation efficiency
decreases. Moreover, to keep down the equipment cost while attaining the desired

separation efficiency, Lg must be made to be not more than 5000. A more
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F10510§ OAY581 PfbA . Moreover, to keep down the
equi pnent” cost ile attaining the 5 desired

producti on anmount, DB nust be made to be not nore than
1000. A nore preferable range for DB (cm is 150 < DB
< 500, with 200 DB < 400 being yet nore preferable.

preferbbletBnié fbiess(dnfas 1200 then thaomepaitati700 ef fli;cierrs00
for thé colum as a whole decreases and hence the

beingggg@b?%BPéJ%Féﬂg“ty cannot be attained. NMbreover, to

s i wn the equifpment cost while attaining the
ndt D) FRERE YA 1px e ot BPs TR o Fta PP ot

70, then the pressure difference between the to nd .
produgin oD DI GO EER AR 1 SuBment s widfk. Bibining the
~ prol onged stable operation of the diary) car bg&&ge
desirgsipropyEtRN aBiowrh [ Must BRweads 1 be npt Mo thagy épU0, (A more
becomes necessary to increase the tenmperature in 15
preferahte tapgerfopBet(Con i1 5@ he Bel EmdC0awdhR8Rc& fxes 400 being yet
reacti ons becone liable to occur, which is
more prefesibiabl e. A nore preferable range for nBis 25 < nB
< 55, with 30 nB < 50 being yet nore preferable.

Fupg hg% [EREehah OhENRRebepSEdidraeficidnth &ir the coklbtaias a whole
the desired high-purity diaryl carbonate stably for a

: o | _ :
decretaEQQ Qﬂa%rﬁgr@@g{egl <re(g gfﬁ?‘vlgurﬂc} ﬁgﬂéoh lgé‘ aitAPcliUs Mdreolér, ’éo keep

e ranges , and 3 <n3 20 1
down rigé %aﬁﬁy' rﬁ&%%{os%ﬁ% %rtt%\;]rgriqg]\ee c}%%&%fé?;ﬁr?g <t3r|1 %ﬁi’&i’enﬁy,lﬁg must be

diti f t j I bonat i f.yi B

madsdpbe ppanaredian 4 cdi erBEeEon s irperi g Higfhe

range of from 185 to 280C, and a ol uqn t%F pressure
presspee fifesencempriweenithgier 608 hedlompabiherseums Hecomes (oo great,

undesirable for TB to be [ ess than 185C since then
and heee goblonged sablp opseatics ehibe dwrvl earberate RiHYIREfEIMN B
equi pnrent for maintaining a high vacuum 46 F105111 )
becomeSs@ifficRl MaNousstit becarned neaaskarp te ovaeeasehihe temperature in
equi pnent increases in size. Mreover, it is

the Iowtesirtial betHeotolUmdnt andéegiceaidy rezetion288€Hmeilimble tohaocur,
hi gh boiling point by-products are produced during
which ReuHsdiablat | ®mord pierepatle ehsiettirariange=f of; EBI55with 30 =
190 to 240C,
ns = 50 being yet more preferable. Furthermore, it has been ascertained that to
obtain the desired high-purity diaryl carbonate stably for a prolonged period of time,
Ny, Ny, and nz must be intheranges 5 < ny = 20,12 = n; = 40,and3 = n; =

15 respectively. More preferable rangesare7 = ny = 15,12 = m; = 30,and 3
= n; = 10

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 Pg in a range of from 1000 to 20000 Pa.

It is undesirable for Tg to be less than 185°C, since then the column top

pressure must be reduced, and hence equipment for maintaining a high vacuum
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A bei ng yet nore preferable. 5 It is
Fm“ﬁﬁd}é@%aié@ﬁg‘%s to be less than 1000 Pa, since then

| ar ge equi pnent enabling a high vacuumto be

mai nt ai ned nust be used. Mreover, it is undesirable

for PB to be greater than 20000 Pa, since then the

must & ?:fsbb' &hd %ré@@%é‘e’ﬁhﬁarﬁyﬂtm!@\%asé@ﬁ sizs edVRIRdoENR §s
production of by- product's increases. A nore pref erabl e

unde%%%gegforf'lo to PR n% a?eQQH Fé ?gé Ogggéﬁ/br eo@ 9}9‘;901?1??8%0@(:&

ratio for. the carbonat e i f
are P@@Hg?arwnpﬁh%grsiﬁé%o *?Pb%?&r A AR LT B 2e0c,
to 8, nore refera y from 0.5 to 5. The
with 1@@“@@?@59&9%”%5?1 mﬁégﬁb‘? fRt@@t eri al separating col um
C nust be a continuous nulti-stage distillation )
colt israndesifatie foriRaigthe lessthay 1 Oaa Ransinge theatgerequigment
Dc (cm, and an internal with a nunber of stages nc
enablirftea igrsvalyumirebeinmaib@Eindgat mush benisedat Mefrgovéreit is undesirable
following fornmulae (7) to (9): 800 Lc < 3000 (7) 50
for P® Ise 5RAtEBhan D000 Pa, HinéOIherbe Histiliatibe tarapeiature must be
preferably the tray and/ or the packi ng as descri bed

mcreé’é&’ﬁnd hEHES PRSTRABR df'E)? probeEREBAEeRSeHOI A itge RRERIrable range
material separating columm-Cis preferably a

for Pg @,rﬁ(%dﬁ’é@ug%dﬂd b -3 8608its Y Bbb@tpéjﬂelﬁﬁly‘émﬁé‘ﬁré‘f%r%]e

i nternedi ate stage of "the colum, and

* Pl %ﬁsﬂﬁ%ﬁ%&% T e
sono RO B e Rl 1 1dtqaﬁ§€eggregg@bw

outlet C2, and a nunber of stages n6 of the internal
0.5t®mel ow the side cut outlet C2, the total 47 F105111
A0501 UP21 KAN nunber of stages (n4 + ns + n6) being
nc Thetietesinediate badinggmintrreatesial separatiag telunswlngust be a
fornmulae (19) to (21): 2 <n4<15 (19)
continuous multi-stage distillation column having a length L¢ {cm), an inside diameter

Dc (cm), and an internal with a number of stages nc thereinside, wherein L¢, D¢, and

n¢ satisfy the following formulae (7) to (9):

800 = Lc =< 3000 7
50 = D¢ = 500 (8)
10 £ ne £ 50 (9).

The internal is preferably the tray and/or the packing as described above.
Furthermore, the intermediate boiling point material separating column C is
preferably a continuous multi-stage distillation column having an inlet C1 at an
intermediate stage of the column, and a side cut outlet C2 between the inlet C1 and
the column bottom, and having a number of stages n, of the internal above the inlet
C1, a number of stages ns of the internal between the inlet C1 and the side cut outlet

C2, and a number of stages ng of the internal below the side cut outlet C2, the total
47



< 0 ) 53 <n6<20(21). It is
F1051E?rd%%@agr>g$f}(§?\ c (cm to be less than 800, since
then the height over which internal can be installed
becones limted and hence the separation efficiency
decreases. Moreover, to keep down the equi pnent cost
ifl j, 1 in.e akd apdefsfdatisBneR follewin
P T D e b ™ o e 10 |
bl.g\range for Lc (cm is 1000 < Lc < 2500, with
formul%ggﬁ)iﬁl_@‘i. 2000 being yet nore preferable. If Dc
( is | than 50, then it is not sible to
a?[‘r% 4 %Sﬁesi red production anmount: %r eover, to
keep dovvn<the equi pnent cost while at{ [\ni ng the
desiF &% mé’tﬂmti on anmount, Dc nust be de to be not
nmore than 500. A nore 15 preferable range for Dc (cm
5 i 380 R Be 20 300, with 100 < Dc < 200(%Bi ng yet nore
preferable. If nc is less than 10, then the separation
eflf isairelesirablerfot he (o) torhe dsssathah @08, sitheerteers 83 hright over
hence the desired high purity cannot be attai ned.
whichVbteay &an Btinketipd hdeomdshimigstapderhce tisd seyarkabon efficiency
attaining the desired separation efficiency, nc nust

decredfede MBARVEP tHReBBldO el &aflpPBnt EvsttiRIcEERningfthe Gesired

I's greater than 50, then the pressure difference

separgf?&’f\@fﬁréietnl&g, L O RPHe R4 4O BE nbgﬁ‘uo?é’ltﬁ’ém3@@(§.onﬁ$n5r%0
great,  an

, ence prolonged stable operation of the

i_nter i QL {1 i.at, mat ek - ting_cel
0 proferaBCEBREBH e LT RS e reoth B RN Lt 22, 2000
. in?rease tPe tenperature in the | ower portion of the
peingy&t MmAte PARE AdRce si de 25 reactions become liable to

occur, which is undesirable. A nore pref er_abée ran g
f off Derfen)ds lessdhag 59, them itiG et passiblg to attajp t ‘éidﬁ’é'r% t
nore preferable. 48 F105111 A0501 UP21 KAN ) o
produgtion meraunt.e, Moredwss, todeaeradewn the aadipment cpst while attaining the
efficiently separate out internediate boiling point
desirehperduation antbuntpbeveudt ve rpade tic bevict yndretham&08es Arredre
hi gh-purity diaryl carbonate, it is preferable to n4,
15  prefefdble pitheor DR (@f)ii® 80he MaNges3@D, withh160 15, DB = 200 being yet
more preferable.

If n¢ is less than 10, 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, nc must

20 be made to be not more than 50. Furthermore, if n¢ is greater than 50, then the
pressure difference between the top and bottom of the column becomes too great,
and hence prolonged stable operation of the intermediate boiling point material
separating column C becomes difficult. Moreover, it becomes necessary to
increase the temperature in the lower portion of the column, and hence side

25  reactions become liable to occur, which is undesirable. A more preferable range for

Ncis 13 = ne = 40, with 16 = n¢ = 30 being yet more preferable.
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né < 20 respectively. Mre preferable
F105ﬂiﬁ§8§85}§%% iuﬁﬂ 510, 7 n5 <20, and 4 <_ n6 < 15.
The distillation conditions for the internediate
boiling point material separating colum C are
preferably a colum bottomtenperature Tc in a range

Furth&mork! i‘t’ﬂ‘a%%%ehoas%%ggine%ﬂﬁaﬁt&% Hi@ﬂ%@lﬁ?ﬁnfa@é SUt Rit&ienddiate

a range of from500 to 18000 Pa. i s undesirable
soind el R PP LR HErg IS ot APy

maj nt.ai ni hi, gh vacuu must .be used reov
carbofiBls. it PEHEFIDIP AeRedBed T o0 DR 1N it EOHss 2 15 T = 8.5 =

undesirable for Tc to be greater tha{)%ZSOC, si nce ghgn
Ns =nP@RNKbY | £nfs pai AP rBSRSAtNElCt MtpLrpicsakiedanass Py t e M4

distillation. A nore preferable range for Tc is 160 to
10, 724005 =1B0mench4185ns0=236C bei ng yet nore preferable.

It is undesirable for Pc to be | ess than 500 Pa, since

t hEhe dstijeti@yoopdieons fanablintegmedibtegboiliag pomt oateeal

mai nt ai ned nust be used. Mreover, it is undesirable

separiafihg Reiunth Beady sreferably@boilf0BotRem tempeeatinemc iha range of
distillation tenperature nust be increased and hence

from PEQHISBORR &d B¥oR) dsRGFLRS {9 a rAng§®OErBRLSG0 1 8000
rom Ifi')amf::éjeg204:(17(]'or b 1S n?r?g% %r()(? to 12000 Paig@vvith from
Pa 1000 to 13000 Pa being yet nore preferable. Mbreover,

" the reflux ratio for the intermedi ate boiling point

mat.erial, _.separating colu Ci neral Ly in _a na
of 155 BTG ol velsraBr Pam onae ¢ien e iiitor
referably fromO0.2 to 2. 25 It has been .di scovered
presSURAMUS) DEPAHCRhET BRNEH e At RETERb T MARNEIPINgIa High Vacuum
separating colum A, the diaryl carbonate purifying. .
must be| usad, BnantotEmer eceawpment INcIeAIESENB 5128 AdYoEQUPR 1t IS
KAN boi ling point material separating colum C
undesiratlt fan€e trs by geeates tham2Beia, sofcet thendivgv boiling peyddryyproducts
conditions, a high-purity diaryl carbonate can be
are ppsduieciesliry the distdiasibni alA meeaprefabblotangeser Than160 tm240°C,
/| hr stably for a prolonged period of tinme, for

with E35EPL80Mbeing yet more preferable.

=

It is undesirable for P¢ to be less 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 greater than 18000 Pa, since then the distillation temperature must be
increased and hence production of by-products increases. A more preferable range
for P 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 generally in a range of from 0.01 to 10, preferably from 0.1 to
5, more preferably from 0.2 to 2.

It has been discovered that by using the high boiling point material

separating column A, the diaryl carbonate purifying column B and the intermediate
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S 0 urs, preferably not |ess than 3000
F1051hﬁd§%ﬁyﬁgfégpgﬁﬁgrabIy not less 5 than 5000 hours,
fromthe high boiling point reaction m xture
containing the diary) carbonate. The reason why it
has beconme possible to produce a high-purity diaryl

boilingC@iH%%E idf3e ngﬁrduﬂatb%ﬁdmﬁlc Sieak BineloliBlyS3HiBfyE 8l beiNe above

enenting the process of the present

neces%%x/e&) dﬁ!}lgg: negw(?érf ﬁgﬁ@r %aMEanﬂHtrﬁaéé gaﬁ ‘E)%H??ﬁﬁgcéd)oﬁ%anSustrial

et'we Istil'lation

ihtio d br ou O
scale efSw% evReraron ety fon? Bt teiod BEing ot Rapple no
resent invention, the high boj oi nt_reac
loss tHaneURbhe R pmemlwnowsﬁmﬁ@(? Babt Sssrreisrany npg less
reactive distillation colum is preferably fed into
than 5006 hawirgHrerithe higtpeifing painéreagtiosepartide drptaibingnheiaryl
This high boiling point reaction mxture generally
carbogatet aiTinge r@aedn twhy2t Babpevmnghpossiblée hepdidaickyd high-purity diaryl
carbonate, 0.1 to 20 % 15 by weight of the aromatic
carboRBRASY gh PrLgtoaRRaRIwite s02h bacalidht kffests ighimpiémanting the
al kyl aryl ether, 10 to 45 % by wei ght of the al kyl

proce8s ¥ tﬁé@%@ﬁf i‘?weﬁﬁbﬁ R’ &Q ey bUehis Rbpobée télbardyk to a

car % by wei ght of internediate

c:ombﬁ%I léf{)&t ﬁglﬁerp%epﬁlgtﬂfé?lbﬁ onBitbrs iRy %gqez‘ﬁedrgbéhtoibout when

'Ng pol nt pro ucts, and 0.

e G conposition of the high

the 006154 tﬁ?’ﬁgoofJBf laPe@i&] @%rﬁ" ﬁ]bén%a@;ri es 20 dependi nggon
the reactive distjllation condition the type and ..
anbuhe roeseidnention, e MahPaligRong Racign| %gar%.gOPH%UO“S'V
reactive distillation is carried out under constant

withdeaviiremothe, bajtare st theoigagtive disiliationppltai 'ﬁﬂ?tr@ieyably fed into the
constant conposition can be produced, and hence the

high wimmpoint oratefialtsepatatyly dsdimninny thaﬁthlgfeaandlngrnvorﬁtie@@t@n
fed into the high boiling point material separating

mixtufed hensrafly tohtaibe 0 ABRo X Vipy @leyy 2 of tlom dizit carbonate, 0.1 to 20 %
Never t he?(ess in the present invention, so long as the

by wé?@ﬁ%%hé'a@@m@ﬁch%oh%ﬂﬁ h@irhp S @ D.02 td 2@ tyadeight of an alkyl
mxture is within the above range, then even if this

aryl e%rQerF v\g%%l‘%t(ﬁ gﬁ?gff ﬂﬁ@%l@@?ﬁzﬁbgﬁat@ 80t48D% by weight of

e ‘sepdration can e carried out "wit

n GRS B AT TR 5 5581 0 gl o
0.1to g\é/e%ty V\(IJEIght of high boiling point by-products, and 0.001 to 5 % by weight of
the catalyst. The composition of the high boiling point reaction mixture varies
depending on the reactive distillation conditions, the type and amount of the catalyst
and so on, but so long as the reactive distillation is carried out under constant
conditions, a reaction mixture of approximately constant composition can be
produced, and hence the composition of the high boiling point reaction mixture fed
into the high boiling point material separating column A will be approximately
constant. Nevertheless, in the present invention, so long as the composition of the

high boiling point reaction mixture is within the above range, then even if this
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ni anpventi on, when conti nuously feedi ng
F1051bﬂeﬁﬁi§%‘ﬁbg’2ﬁl Mé\ppoi nt 5 reaction mxture into the

hi gh boiling point material separating colum A, the
high boiling point reaction mxture may be fed in as
aliquid frominlet(s) provided in one or a plurality
compdSitiPldLaRs Redvndthtedsklratiaweah enll 68 dahted out with
separating colum A, or it is also preferable to feed

appro%iﬂﬁ’a@njkqne ngg‘{ei %qubag?t{iéﬂ effi?%ﬁs&.o NTRIXE Bhe dithé chBficteristic

Vi a er o separating colum A from

L pi rovided at a |lower portion of the 10 reboiler.
featurds Bf i iceel e

Icm'gh boiling point reaction mxture

fed into the high bojlin oi nt terial, separating .
can ah presear s epcitar ol vidhis Wfkselid the THRA ERiidboint
‘high-purity diaryl carbonate to be produced, the )

reactienAyehre Kitd die bishtniling aeipt mabend Faparating eiiempiAyRhe high
boi ling point reaction mxture, the separation _

boiling poitit téanienfroixiurbenzyepearfed imgs adisiuithfiom ialed(s3 prevded leone or
hi gh boiling point reaction m xture used in the

a plurglitg s plositionk et trenmigdie pakign obtheaieparihg col8Mn oy it is
wei ght of the diaryl carbonate, and hence to obtain

also pheferhifigso fdanthk KigR boilig pYint le@ctid® friruré Inifo thetylumn via a

carbonate, although dependent on the diaryl carbonate

reboil6P8f tsep‘a?ﬁt{r@r%’dlﬂ%n% frbREp B prRRidddngt PRWRr portion of the

reaction m x conti nuously 7i'ntroduced into the high

.boi 4.0 in terj L -ati . . i s :
oL HISRBLEL TRk Abgn BT SR SR i
.. than 20 100 ton / _hr. This,amount, i s generally not
polling SN VRN AR TIRA B9 A SR PHACPORTBAG LRRATIGNt of the
~less than agproxi mately 6 ton / hr, nore rjlor f er abl
high-pigity |ckayy! ¢aiRANalggpsxpieaEry. the qapkentraiio ﬁfﬁ@%@ﬁ%&( carbonate
limt of this anpunt varies depending on the size of _
in thethigh &ppimgaraist, reapiéon extbre dhe sepawstioprroasBions fanhiesweparating
on, but is generally 200 ton / hr. 25 The high
coluntroAlanaigscponm Nt The aigh mailimg pbint eeadioni mixtwsl yseldad thepoesent
the high boiling point material separating colum A

inventidn ?ﬂ@faﬁ abnita1h9 50 t6 BOWHbLY WRigH P thtedianyi AB)borte, and hence
F105111 A0501 UP21 KAN conprising nost of the diary)

to ob&M Hef‘l%‘sgrth;%lﬁgttorﬁ’g hfﬁﬂﬁ%@ﬂgﬁ-dﬂuﬁw AGrd da%at@,géglmdi@h

poi nt than t o e di aryl carbonate such

copels h S53F L0 S, 9 Pk of B hliiog b
reactlrtrj%t r%urxitgrle’ co%r’gi%ugusly introduced into the high boiling point material
separating column A is not less than approximately 1.3 to 2 ton / hr but not more than
100 ton / hr.  This amount is generally not less than approximately 2 ton / hr,
preferably not less than approximately 6 ton / hr, more preferably not less than
approximately 10 ton / br.  The upper limit of this amount varies depending on the
size of the apparatus, the required production amount and so on, but is generally 200
ton / hr.

The high boiling point reaction mixture continuously fed into the high bailing

point material separating column A is separated into a column top component (Ar)
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F105M8" XosaRlypamay of high boiling point by-products,
and a columm bottom conponent 5 (AB) containing a

smal | amount of the diaryl carbonate, the catalyst,

and nost of by-products having a higher boiling point

than that of the diaryl carbonate. The colum bottom
compBSIAE PRestiof (ABHIRCpiotidte NmerRbl canpourids ledvihbe lower boiling

aromati ¢ nonohydroxy conpound, the al kyl aryl

point ﬁﬂﬂﬁ@&ﬁh@@ar‘yﬁ@aﬂbﬁhﬁfmrﬁ% uBRidctWsRelirt material, an alkyl
y-products. Such organic materials in the colum

o s SR AR B P Bt st bl ot o
vy AP R D LB B el Bfporen

by recycling into the reactqr in whi CR th?
(As) copiaiiesas el @mauh of Hirtiebi CBERRAlS: NErETalysh RpA most of

carbonate and the aromati c nonohydroxy conpound i s
by-preduats baviegta Bigheoboiling@ofrddean that @f &g diagylicnberptgmm The

of the present invention as a transesterification 15
columrebettororcooataleys { Ag)anpy aentain bmatl lenqurds efthd arenation,

it is particularly preferable to produce unsubstituted
monotiyaFegtorsedlien #ie alkyl aryl curoralslans didoerstdribiet bibiey point

di phenyl carbonate by using unsubstituted phenol or a

by-prb@UYEE. NBHER eAGRAE nfBs AN Hed cHRRbotST bt frRMi AL play a
nmonohydr oxy conpound. In this case, the catalyst

cser TR BRI, Y RIS AR R0 B SRR d o e
. henyl saligcyl.ate, X ha e

tis AP reRireiy el g PO ans R R ATyt PR ThS o e
by- products. havi ng a, hi gher. oi]in oi.nt .t han that

reusest bY FREVEING MR e thbiloh iig e h@agesg?%%w Feathih between
carbonate such as |ower hydrocarbon-substituted.

the digdisyl ¢athanate and i AEUBIE FOREHYAPXY SOERAURSSS opsried out and/or
conpletely separated out as the colum bottom _

the reantiyordistilatis@)rolumn bkthsi gesbol invergfiorpas attransestardication
separating colum A 52 F105111 A0501 UP21 KAN It is a

reactidrecatalyst cohponémtat ure of the present invention that
it is easy to make the content of the catal yst

ORI e S oY R AN Bl b b e
diphdrBP cSRITRRREBE a(AWer RRirBEA%ALdUbstituted diphenyl carbonate by using
unsubstituted phenol or a lower hydrocarbon-substituted phenol as the aromatic
monohydroxy compound. In this case, the catalyst component and by-products
having a higher boiling point than that of the diphenyl carbonate such as phenyl
salicylate, xanthone, a phenyl alkoxybenzoate and
1-phenoxycarbonyt-2-phenoxycarboxy-phenylene or by-products having a higher
boiling point than that of the lower hydrocarbon-supstituted diphenyl carbonate such
as lower hydrocarbon-substituted derivatives of the above compounds are almost

completely separated out as the column bottom component (Ag) in the high boiling

point material separating column A.
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F1051@ptA@@j@U§3@an@Qp ppm preferably not nore than 100
nore preferably not 5 nore than 50 ppm It is

anot her characteristic feature of the present

invention that despite nmaking the colum top

conmponent (AT) hardly contain any such high boiling

PG iBta dharBERidat Seatimesdf the préseriimvertionanhbbin & easyntdt iheake
reaction m xture introduced can be withdraw fromthe

Pt ddiePhh@Rg dWGhEEBSIl
the COE%?]%%?B%é‘?A;@at%ﬂJSFera )F/ieitr\l%fnl ﬁlﬁgn 96% rm?e o ng

point t@%ﬁfﬂ%t lt%e%?% ,c?gfﬁoﬁ%‘@qn?ﬁe/% Rnrt {:bg)nu i rheﬂtg}Afy ) be generally

arbona e Feaction mx ure usl

h boil i terd

not mesgi G SROGHI o S R ST amﬂ%oﬁoﬁ%{‘?éwf% e
Moreover, in the present invent al .t hou pend

more BN kPRGN dsSEANSNeTdihar Fderielitc e lePHire AT A PEe st TGN thet
the separating colum A, in general 90 to 97 % by . .

despitgenahing ¢he chlimn tap @Drﬁa@mmmg\m)smfdﬂsegomtﬁlﬂ any such high boiling
conti nuously withdrawn fromthe top of the 15 col um

point Bg-ptduricts rnost dfdpe cdarplorebongtaTy theweactivd mixt@edatpgduced can
wei ght being continuously withdrawn fromthe bottom

be witdlirdWiefrof] thantopofithe ceriim Ihaht presartimpaentioh, (éBkss than
The conposition of the colum top conponent (AT) is

95%, 9?&8{&@& Mot |%595hér99é%°/mkbfevweﬁlﬁébl9fno& kessthah la8%, of the diary!

car bonat e, 1 % by weight of the aromatl c

0
carboﬂlig% mgégéé'cttfch BHL'II'% E&tlﬂgogjﬁgyeg/ ééiﬁ% rpggo‘ntt matenai
rbonat e, 0 ernedi at e
separffyly eREMIERTER 5Pl wohdlia by ‘hesQO'L‘ vl sl g
of the diar carbonate; .the conten "
poMﬁfeWrdF%E%@tr%SE?’B' Pg; # @%9%@%@9 ég% CBBM%S't'O”
preferably not nore than 100 pp nore prefer abI y_hot
of therfgagtiemEMXteR tﬁﬂﬁnt%ﬁlesffea?taéatma@%m%,elﬂaﬂ%mﬁ@* ¥t G e % by
colum top conmponent (AT) continuously 25 w thdrawn
weigHt o6 thet fguid epntihuotsly Fedyim ibsiohtimepysby withdeaver fram the top of the

separating colum A is generally approximately 90 to

colun@v4s te thlamre@pt dommpanedt YAe), vt 1ntoo3 Bhby sepghntateing 53
F105111 AO0501 UP21 KAN colum A. This colum top

contlrﬁﬁmwnﬁdm frb® tﬁ@rﬂdtt@m)@ﬁﬂh}é dtdmasad el dllomh ttom
diaryl carbonate pur|fy| ng colum B from an inl et

comp%ﬁ@ Bﬁisatcrg%tl n ous, y sftetggr%gﬁfemcfq &ﬁ% nghmﬁiﬁ Geferally
0.05 BIBPBY We%gh’f oﬁhe%:alkyl 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
than 100 ppm, more preferably not more than 50 ppm.

As stated above, the amount of the column top component (Ar) continuously

withdrawn from the top of the high boiling point material separating column A is

generally approximately 90 to 97% of the reaction mixture fed into the separating
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F‘IOSWW@SD‘F pipeompapent (BT), a side cut conponent (Bs),
a

a colum bottom 5 conponent (BB). Al of
conmponents having a | ower boiling point than that of
the diaryl carbonate contained in the columm top
conmponent (AT) fromthe separating columm A fed into
columhb ipe P Elungn & Gtﬁmp@n@ﬂQAQPi@tddﬂMﬁUSbde\féd hdisimmo thiodiary!
the top of the purifying columm B as the colum top

dRubsHibS of t
cano SAERRAEI Sy PR, TS PR oP8 et of
Ui f oy . ; i !
purty BT, SRR ML AU BL LB o o
T), this nt neral ly being.from1 to 9%
columis ¢ sptbiey epf o= shiea MR b Tary Pt et SRl sy
in. The col um bottom conponent (BB) from.the diaryl
compenindRak e AILPT $YTRRES NANNIS @aéﬁrg)q#m mnbﬁ%&wﬁay of the
' carbonate, and a snall anmount of high boiling point
diary! egripyate edntainetioribe ol e tbn ecrappret (fal Bpin thersaparating
percent. Another characteristic feature of the present
columhrvieat intnthespurifaingtduduranmbuate ofntinieudivarijiidreandomatiae top of
in the colum bottom conponent (BB) w thdrawn from
the puritging @olumn & ad e @luimhtbp Goationamt BB1)cand kesriglphmoeny of
| ow. This anmount is generally fromO.05 to 0.5% of the

liquid & édrtinuctBRBRRIBWhEFbh fne BBttAMBIARe riifytib{%@b@fniﬂ B. Asmall

carbonate 1I's continuously wi thdrawn fromthe side cut
. i _
amouB4 b i) BRI SRR FURAS B ST s
' | 0 _tp, 98% of .the, dj b
amoufh S ely i ¥ ot e LB 18 DT B T

car bonat e obtai ned as the side cut conmponent (Bs) in
carbopgie Bent invention is generally not |ess than
99.9% preferably 25 not |ess than 99.99% nore o
pr Efe £albimn hettomesnpaenant §8s)doamsthg siarybgareanater pyrfeing
i nternmedi ate boiling point by-products having a
columyoB Icontaipsthe diset wadrorchatarat atshwllsdrkgunt &high Osiling point
A0501 UP21 KAN aryl carbonate and that of the diaryl

by-preduidie rahecntsatedtio approxinate iyl BGewparcemtef Anather chaodcteristic
nore than 30 ppm nore preferably not nore than 10

featurHNth8lprédertayyEiRR iHehat R8s Sttt of tHBkRIN Rerisdrife Guithe
conmponent (Bs) substantially not contain such

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 diary!

carbonate fed in.

A high-purity diaryl carbonate is continuously withdrawn from the side cut
outlet of the diary! carbonate purifying column B, the amount thereof generally
corresponding to approximately 90 to 98% of the diaryl carbonate fed into the
purifying column B.  The purity of the diaryl carbonate obtained as the side cut
component (Bs) in the present invention is generally not less than 99.9%, preferably

not less than 99.99%, more preferably not less than 99.999%. The content of the

intermediate boiling point by-products having a boiling point between that of the alkyl
H4
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Lt ' i ng point by-products at all.
F1os L £BSBFLAEE Rl

e-content of the high 5 boiling point
by- products having a higher boiling point than that of
the diaryl carbonate is not nore than 100 ppm
preferably not nore than 50 ppm nore preferably not
ary! cafBbRafediy tHat BPfRe diBky| %QFBdHZatté isPhotlthefe thah! 10t0pal pieferably

Inmpurities in the diaryl carbonate obtained when

not m&@'t bonal??)e e QF%%% th’ okd Mk ph E?e A By gl rh%i e@é%'be

car talne a transe |cat

. a di al k a |
possrtrr% aﬁvﬁ S rCeatiniridh téaf SREfRA0DR 55 §5 Phan
preferably not t
'nterrr\@ﬂ@terb&mrgg RRIP %P@D%atlaEprP?P@PVSHEﬁWO%W?% hg legh
or a |lower hydrocarbon-substituted derivative
boiling peiné bi-praductabasingrahigber peiingpattdhanthat aidpe giarg
than 10 ppm nore preferably not nore than 1 ppm for
carboratet ik oroe maretthamn 80 ppnt, raafe3ablyprat muorefteamabDyopmat mate e
than 10 ppm nore preferably not nore than 1 ppmfor
preferﬁbg/f‘ry t metpayibegeat e or a | ower
ro

carbon-substituted derivative thereof, and not

MOT 1% Eaﬁi@:n@omﬁ% pRARGRS AR PR kie 0 ﬁﬁet Jiiéfyl %@rtﬂﬂfﬁte obtained
nore preferably not nore than 5 ppm for

l-§
when BEHRTGRA8 %%r%s"“{;@?{“u iy eﬁﬁéﬁéﬂ@ﬁ?%et ereoPB‘a'“ed
t al t
throu%eﬁ?ar%‘sﬁrﬁaaﬁ&%asc%ﬁ" e Eh Ardah T T i pr o
t 50 f t t

lower 3t 3 ORBIEBOUReT FTHA 251 BBLHIT ﬂwﬁ%ﬁ%nm”‘ﬁré&eg%‘@w

mat eri al and catal yst which do not contain a hal ogen
more han §emenalmyraugieieravnaisnere hre hepwdenrhemt eaticate or a

the diaryl carbonate obtained is not nore than 0.1
lowergmyarogarbbersabbijtutest demvasivertharend, pymoredbansiOgopm, preferably

preferably not nore than 1 ppb. The colum top

not mopatrerend phBmorerdrefarabiy! notwhdriedhamn Hproort xenthope afiot more
the 55 F105111 A0501 UP2l KAN di aryl carbonate

than B! Fpﬂlpﬁ@feﬁ@éigm Bdrs teamt Dokl Shyrd référably ridiénore than 1
i nt er nedi at e ing point material separating colum

ppm @r Ig{v\ ; g}/ﬁﬂetﬁﬁxﬁﬁeﬁiéﬁfé%‘?% Blvef Iqﬁla?od?fglﬁtbsqmt%fj defative

Ing cofum C, and iIs CO t1 nuously separate

thereioﬂ Mt?ﬁor%qmﬁ%rg&n, bre?era%ly 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 which do
not contain a halogen are generally used, and hence the halogen content of the
diary! carbonate obtained is not more than 0.1 ppm, preferably not more than 10 ppb,

more preferably not more than 1 ppb.

The column top component {Bt) continuously withdrawn from the top of the
55
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F’IOSﬁ“'I’I'jHﬁE'OJFFIl@qumWent (CT), a side cut conponent (Cs),
and a co

um bottom 5 conponent (CB). The conposition
of the columm top conponent (BT) fromthe diaryl
carbonate purifying colum B is generally 0.05to 2 %
by wei ght of the dial kyl carbonate, 1 to 20 % by

diaryl w&t@hbt@buﬁﬂtvmgaécﬂmhi B i Se6ramusluenyfed apakbia thtefindfiateobdiling
% by weight of an al kyl aryl ether, 60 to 95 % by

point M\Agiegﬁéﬁ s%éar.tatﬂﬁg?;'r?e%n o %Ergicf’ri{ PR rBvidBd &P a rhRidke %’%bendof the

i nt ate ng poi nt by-products, an
. % ' f ' I ik e
sopardly Btey Cof Saftneb sl s St i PERBofent s =
not nore than, 500 ref er abl y.not re tha 0
colunfidp SPREORTBR NG Tof SRCHITHROTE (o saHanto L e PF
the intermedi ate bojlin point material se Ea% nr% .
compergnttfsl iEheg@ﬁ@paﬂtl?ng% tihey colpmy, top %%‘?ﬂef‘gg T HEom the diaryl
colum top conponent (BT? fed in. The conposition of
carbonhte pwifying cobpno EhisageneralhyaTP5ite 21% yeweidhtt 0f thee diatkyl 2
% by wei ght of the dial kyl carbonate, 1 to 20 % by

carbonategHtto®f0 Yohtey waightef ithes exmmodticdmorphypdnerpy enthpodind50t0S to 2 %
2 % by weight of an alkyl aryl ether, 60 to 95 % by

by welgHt@Tanaiikyi 2eyiadtkat, 6rploscar hpRaiget oftié AkPharyiocdtbbnite, 0.05
by wei ght of internediate boiling point by-products;

; i ib@fli : aid aRb @M ekl ight
to2 %%ﬁr‘ﬁ@@ﬁgr’% G@Fgﬁ%tgbggﬁgr@ftﬁ%@#o%at han 100 ppr%w WEIS

. r | t . :
of thel i E b al dnERP et P e b P L P RS b S gy ot
oi n terial separatin [ u Cis generally 1 to
more G 600 BRET. ShETgrby Ket CT BN £0B FESponent (ET) fed
in. The conposition of the side ij& C n;gqgent éﬂCsA itsb "
gehBE ZMQHNG 0 1ha 8015y 19p GrEnRReBA LrHECBRptPEmediate boiling
~nmonohydroxy conpound, not nore 25 than 10 ppm of an
point anaterialgeparaingeclunn ¢ ¢s senselly SRep it %d?y WMk {he column
aryl carbonate, 10 to 70 % by weight of internediate
top cmpbnent (Be) fed by - Fihedirhsosition of e callynwep ghnposent (Ct) is
F105111 A0501 UP21 KAN of the diaryl carbonate, and
genefillly 0T0EE 210y veifhbyf el diblkylodarbbghteboitb 20d4dni weight of the

by- products. The anount of the columm bottom conponent
arom&fiBmdrioPHidG domkEsuERAIBES 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.

The 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 component (Bt) fed in.  The composition of the side cut component (Cs) is
generally 0.01 to 5 % by weight of the aromatic menohydroxy compound, not more

than 10 ppm of an alkyl aryl ether, 10 to 50 % by weight of the alkyl aryl carbonate,

10 to 70 % by weight of intermediate boiling point by-products, 5 to 60 % by weight
56
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N bt erial separating colum Cis
F105132népg?|1$fﬁ tﬁg % by weight of the 5 colum top
conmponent (BT) fed in. The conposition of the colum
bott om conponent (CB) is generally 0.01 to 0.5 % by
wei ght of the aromatic nonohydroxy conpound, not nore
of the'd]é’r?l d&pBAROanamaAinkote taad 11 Btdiekeight bPhigh%edivhgwediabt
of the alkyl aryl carbonate, 0'to 0.1 % by wei ght of
_prddilcgg medi at e boi ling point by-products, 95 to 99.9 %
by pr%y wei ght of the diary) carbonate, and not nore than 1
% : , L . ) '
"o 8RR pEine dhupbbutRh ppBRBBRCIGYr P B Flomediate
.. (CT) ,separated off by the.internedi ate bl LN i.n
boling, gl T URBRa PR BUHTC ¢6 BENHEDK S Bel bl el Y ne
taken as starting material for the initial
columyyigrstranant ¢Bri '6f IPealbp SAMBNSIGN qfHBe colupp poom
distillation of the present invention. The columm top
compopeptofanis g@8Braipd.Al ® 0.6/edonveight oblhetarematic monohydroxy
i ntermedi ate boiling point by-products and high
compbond j mg moienthanbhG ppocfarsalkgratyihetsern Chiogh %€ bpwwenghtaff the
the al kyl aryl carbonate, and hence in the present
alkyl &}y eatdopBte, it to & 1 PABY Weight biinfrelealit8|02illry point by-products,
conti nuously feed the colum top conponent (CT) into

95 to '8 5/?6&We¥%f1t‘8f§lﬁé W1 QPpERAETENd RoVRickd thdle1 % by weight of

I sproportionation reaction mainly occurs. Such feuseée
. » ' ' rticularly inportant in the case 20
high l%%ﬁluﬁg?@é@{t W%rb?ﬁ%?'enent ation. Mreover, it is also
preferahl e .to.recycle and thus reuse sone or .al|l_of
B 1€ BRI irc e Bh b it gy BB s it 46p) seareted of
descri bed above. The col ynm bott{om conponent (CB) ha
by the gitenpediglq Boilipa pﬁ@timﬁtgflﬁleiiﬁ%r%tl%g@lpﬁ% gcﬂsrﬁiescrll)eg a%ove to
by- products and .hifgh boi | i ng point by-products, and
be takers ag startjng ceatedal fopthe ndialfrapgestenbcatimryeagtien agd@r the
hence is preferably recovered. Al though the colum
reactlvetdistitation b time ptee@®B)nveationl sbthdeokom tapucompynérid Cr) has
into the diaryl carbonate purifying 57 F105111 A0501
low coR@EntKaNHeahtsrmeBiate tbdilfhgossiti ioypparductpaed eigbaling point
conti nuously feed the colum bottom conponent (CB)

by-proAli8tst BRd g rhﬁghlddﬁ@erﬂqifme BRYEAryRbabRPatadnithaRlelithe
A, since then he high-purity di aryl carbonate can be

presR AR L p¥Ricul- N5 ErP LAY CoklihYoushy fdkd the column top

component (Ct) 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 {o recycle and thus reuse some of all of the
column bottom component (Cg) separated off as described above. The column
bottom component (Cg) has low contents of the intermediate boiling point
by-products and high boiling point by-products, and has a high content of the diary!
carbonate, and hence is preferably recovered. Although the column bottom

component (Cg) can also be continuousty fed into the diaryl carbonate purifying
57
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u RGY g is particularly inportant in the
F1051i§s§@%®yr%qsgﬁl\gl i npl ement ation. 5 The term

"prol onged stable operation” used in the present

i nvention nmeans that operation can be carried out

continuously in a steady state based on the operating
columf B G it ipdRscuiiyNpleferaBRCld EohtiiBosFEEEd ites column bottom

distillation abnormalities such a5 flooding, clogging

Compd?'fer{f %Efrﬁto fHe 196 ﬁ%‘oﬂi'?\ H% ﬂgltatér %ebﬁ@ﬂné%ﬂ,lrﬂ@w Since then

not ess urs e preferably

the hlgghgﬁﬂﬁsc%? ﬁgrtﬁn%gg gédrﬁrjﬁ?yobg%mea \13191 @ﬁé‘rf&baﬁ ivity.  Such

e 'can
roducdwhll ntaln hsel t|V|t h
reuse By B0 ngdr PR IR 1 MRRELBE L b TR A P R ation
al kyl aryl carbonate obtained through . .
rTmest@émepmlpea@cﬂ é?@h‘%ﬁ@?raé‘ﬁ’”bé‘f;%ghg@ RIpgpRy/nvention means
carbonate and phenol or a | ower
that opgrdtion aebdre saiediclbcedtimirusly in @ steasyratelgtbased on the
i nternmedi ate boiling 15 point by-products contained in
operatihg conditibas it regrezctibowbnohyadlitess distiaserh abnomadies such as
di phenyl carbonate obtained is not nore than 100 ppm
floodifg, &l %hbbf gﬁimgmfr%rb&l@ﬁ f8Onotpss tHEN €000 Rbersaptaeferadly not
nor e an 10 ppm yet nore preferably not nore than 1

less tRANB0BO Hol,iE nt@cﬂ% n;ﬁafe?a@ﬁy it W5 DPebhi gt@oRiUrE Arepyriti es

are not nore ppm preferably not nore than 10

predegegm%g?a 0%? qaeblb\éhrh?fr TQ(dryi té@@o&%@%fﬁp%%b vifle

e or a oca bon-substituted

. derivative thereof, not nore than 30 ppm preferably
mamtﬁ@enqﬁ,g ‘lq Y% ppm nore preferably not more than 1

ppm f or xanthone not nore than 30 ppm. e
no'l” thercaserd Faty NepeHt tPr%PéeiﬁrEﬂ%‘f%{BPs' %‘ﬂﬁp ﬂéﬂﬁ‘é’? Hﬁﬁa&bonate
pm for phenyl methoxybenzoate or a
obtalnqmm@mmeﬁtmﬁgtaﬂﬂg@w tractipateiueen @rf@@lkw Gfeonge and
nore than 30 ppm preferably 25 not nore than 10 ppm
phenolares jomed déyabboarbat-substéutathphanghpiimefapntant of intermediate boiling
- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene or a | ower

point By dirogaste @antihed irt theathsub8tifrtdd di lowd Fodrdd22homaNbstituted
derivative thereof. Mreover, the total content of

diphehgﬁéﬁrbahglé &hlHeRds Pet More @Iyarﬁ)ﬁgglgféﬁﬁ prefengbly et endrbanan 30
1 ppm preferably not nore than 50 ppm nore

ppm, PAGTEGS BRI bR ot TR th8AN 0YbRPPRt 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
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

b8



10

15

20

o
[

F1051Wrg@g@{ UF’2q 'i(?\ present invention, a dialkyl

nate, phenol or |lower 5 hydrocarbon-substituted
phenol and catal yst each not containing a hal ogen are
generally used, and hence the hal ogen content of the
unsubstituted or | ower hydrocarbon-substituted

derivafli® Resebf CANBRIALE tOOtGaNEshteAt Bthe 5® hight tbl'ﬁl’hgg[)&]nlﬂpm
preferably not nore than 10 ppb, nore preferably not

by-prdfRIcE &M morBRRan 106 pgi{ﬁ‘ \Pér%fé‘rﬁbmtrﬁ)r%%éh 'Egdpﬁrg, Bee

resent I nvention Is urity,

preferlaqglg atﬁla qﬁl‘%)rrky preferably used as a raw

roduction of an aromatic

carbona e through tr nsesterlflc tio n
b eRer ﬁnﬁdpwng RBBtR il haaseie. Hanaf Srives
pol ycarbonate using as a raw material thereof a
hydrOﬁar@ﬁn;ﬁmstlydt%ﬁ! pheny agd catalvsteashinat septanpe @drplegen are
present invention is uncolored 15 and of high purity
generaliyubédransehénrentedwlogenicorieobot e Unsubstifégdor ipwesed
as an optical disk which is a recording nedium for
hydrocadbonrathstituteddginenyl carpesatenobtamedris not moas tleary Coif ppm,
various engi neering plastics. A process for the

prefeBbRM&hEfe Bhanalh @it MbdicCprafsiayhandianateethbAr oM
transesterification between the high-purity diphenyl

d.&ﬁy dB%‘rﬁ caPbortdte éﬂﬁﬁs@ﬁn tﬁﬁ’ﬁfgsbﬁﬂlnﬁeﬁtlé}nlsﬁt%fw high purity,

r oxy CO[TpOUﬂ be any process,

C
and nfES 8 %@?{l%ﬂ ?%f%ffﬁﬁv BBt e IR e R er e an
ese i nv ntlon IS roce roposed t he
arom e nlipibRueIR Wradiranr BB Dheh aremateapyetds
out while making a nolten prepolynmer drop down al ong
compguEei de fixed i n space (see, for exanple, WO
99/ 64492). 25 The material constituting the reactive
di Euitherararenas erematic pRlyCArkanale USINGEs poAwMatgtial thgreof a
separating colum A, the diaryl carbonate purifying
high-purity mipHEnyt barbobateraitainet thomagh 1e2drekam inwertiareidiuntcelored
boiling point material separating colum C, and ot her
and df high purtg Rirdiiigh @erfpansscelse henddheambe pedferably estd @s an
is generally a netallic material such as carbon steel

optlceﬂrdm% Whihas S rek8Rling hadighT8r PForhiRicuuste) imbgédand so on, or
di aryl carbonate produced,

as any of various engineering plastics. A process for the production of an aromatic

erl aI

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 diphenyl 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
99/64492).

The material constituting the reactive distillation column, the high boiling

point material separating column A, the diaryl carbonate purifying column B, the
59
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aj e s preferable. 5 Exanples
F1D51ﬁ|1ief’}“é@%‘§§ g\?v, ?Iﬁ\N present invention wll be described
in nore detail with reference to the foll ow ng
Exanpl es, but the present invention is not limted to

the follow ng Exanples. The purity of the di phenyl

interm@ara@@'&eniﬁg st thl%n%PQé@é‘rbﬁn%Eoﬂ&nﬁ\ TpBhHiotes: IWRi-contacting
measured by means of a gas chronatography nethod, and

parts L'i%:%o ﬁ!a y&%&%@&ba\%ﬁgxﬂs%?lyraeﬁe@f RS i 'suBR dsBhrbon

<React 1 ve

s QUM U AT DA s
D = 500 L/ D=6. 2, 30, D/d, = 3. 85, d
Sta'm%/soséee"li pef ﬁé%bq%sgg]. In this gxan'pl e, as an inter ngln,

two sets of Mellapak (total nunber of stages 11) were
installed in the upper portion, and sieve trays each
havi ng the cross-sectional area per hol e of
Exampigsr oxi mately 1.3 cn2 and a nunber of hol es of
approximately 250 / n2 20 were used in the | ower
paréiehibelawi e dresémtigverstion witltdeedé sdribedpamadnerdetail with
colum A> A continuous nulti-stage distillation colum

referét®e SO M JIBWIRGEx2mprad, Bt b SreséhDRvertiemrs da Iifmi@4lto the
cm and havi ng l\/bl | apak with nA = 30 installed therein

followg@; Eggmpye{%t o onat 2 WG o frRe @ﬁeh%ecﬁ?l?@r%t@t hRG t5OLSRNA of

pur y| ng’ col unm B> A conti nuous

e L T e

and havi ng three s ts .of i
haloggy ConsTl el Med R P TBST R a7180 chirP el 2oy fgtod
internal was used as the purifying colum B.
<Internedi ate boiling point material separating columm
C A continuous nulti-stage distillation colum as
Examgphedn in FIG 2 having Lc =

<Reactive distillation column>

A continuous multi-stage distillation column as shown in FIG. 1 having L =
3100cm, D=500cm, L/D=62,n=30,D/d =385 and D/d>=11.1 was used.
In this example, as an internal, two sets of Mellapak (total number of stages 11) were
installed in the upper portion, and sieve trays each having the cross-sectional area
per hole of approximately 1.3 cm? and a number of holes of approximately 250 / m?
were used in the lower portion.
<High boiling point material separating column A>

A continuous multi-stage distillation column as shown in FIG. 2 having La =
1700 cm and Da = 340 cm, and having Mellapak with na = 30 installed therein as the
internal was used as the separating column A.
<Diaryl carbonate purifying column B>

A continuous multi-stage distillation column as shown in FIG. 2 having Lg =
60
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Jp'éggbc dl(RFi = 150 cm and having three sets of
F1051 z;kmvjvlth nd =6, ns =10, and n6 = 7 installed

therel n as the i nternal was used as the internediate
boiling point material separating colum C <Reactive
distillation> A reaction m xture containing 18.7 % by

2200 e kAADLE 2etdhy | aheayihg tardecsias ef Melaphlatvithad béenn; = 18,
obt ai ned by subj ecting phenol and di met hyl carbonate

and na @tlﬁétﬁllé@théﬁl&'nsﬁ fﬁe iﬁte?nélr\@é@%é@ébfth@ BlH8 hd €86HINOD.

sed as a starting material. This starting

<|nterrggg%6iﬁ gfaglﬁgg)ogﬁt'}ﬁgteagl ?%rg}fn*%%%?? ?fg dlﬁgeg9 h%//cl) oy
\A%%Mb dq?%ta%ggéé}?n mﬁt%m IR hagro Lo
1500 &3 2B 3o el SR L0 o of Nl eak it b B i = 10,

100 ppm of Pb(OPh)2 as a catal yst The starti n? .
and ngrat/anstalled thareimas td ipternal was used asithe itptgediaty beliag point
than the detection |imt for the ion chromatography,

material eepdrafipy colume€s). The starting material was
introduced into the reactive distillation columm of

<Readth@ digiltioa>fl ow rate of 83.33 ton / hr froma
starting material inlet 101 installed 20 between the

MEA | apaiion .QtJrB %oﬁta‘%Mﬁngaa’ﬁ 8, bREAGHAVER HESYi bh@fﬁyl @@rbonate

was carrlgﬁ cont 1 nuously under conditions of

héﬁe%%%h%;b@ﬁe?“ogﬂ?u%ﬁ%bt e AT i
anlsolrega @?etrséo)fgqquﬂa ;e%cfse 8% g:%iaﬁ %& %g{amrjngf @taa'(t:eg{ho n aﬁ*ﬂls

m xture containin .
startingyRetertas GentEingd %ﬁﬁa«hw mﬁ Sg ln?%éo'?‘ﬁtg ?Qaé*[t?we'gm
distillation colum, and was continuously fed into
of anipeied3 So¥t Moweight ohehengh 1o et of drPéile@NI %rbonate 0.1 %
separating 61 F105111 A0501 UP21 KAN colum A from an
by weiightetf imtermSeiaée boiling ploynt diyspriokduetsi end ld 8 pean of Bighdeailing point
conti nuously under conditions of a colunn bottom
by-pré@IMEr eidHietHen coh@irddbpiroxiniate ot ppmedfe? b(@Ph), as a catalyst.
separating colum A of 205C, a columm top pressure of

The sl&8Ag PRateABOs b startlany didhbOcorbirthdlogéns 0bwaNtHamithe detection
conmponent (AT) continuously withdrawn fromthe top of

limit fBPﬁle ion chromatography, i.e. 1 ppb or less).

The starting material was introduced into the reactive distillation column of
FIG. 2 at a flow rate of 83.33 ton / hr from a starting material inlet 101 installed
between the Mellapak and the sieve frays. Reactive distillation was carried out
continuously under conditions of a temperature at the bottom of the column of 210°C,
a pressure at the top of the column of 3x10* Pa, and a reflux ratio of 0.3.
<Separation, purification, and reuse by recycling>

A high boiling point reaction mixture containing diphenyl carbonate was

continuously withdrawn from the bottom of the reactive distillation column, and was

continuously fed into a lower portion of the high boiling point material separating
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F105191 hAGEHPEEHN int material separating colum A was
continuously tfed into the diaryl carbonate purifying
colum B froman inlet Bl. Separation by distillation
was carried out continuously under conditions of a
col um bottomtenperature in the diaryl carbonate

columR W frdi diginflAim SeefraikfBsy distitalismyvasaarmsdeaticantiviuously
5000 Pa, and a reflux ratio of 2.0. Diphenyl

under ¢BHAMBAL 8f WaHl GAR boRBALRpMatLE iR WE APl 6indMaterial

cut outlet B2 of the purifying colum B. A colum top
. t] I i f :
separ PR BFhos 21 SHONR oL IIUBY 1oLBP nd SRt ratic

continuously fed into the internedi 0j L] '

of 0.6 ol S BPPREMCAS R BT Wihiavf i ¥eRBh B he

_ Separation by distillation was carried ou . .

high bedingi PRIIUERIET#h deparabiacelUsha Adyas ceaintavshoeddpese diary!
tenperature in the internedi ate boiling point materi al

carbogatgaruatfying cotrumi feomfaningtB1. a Separaion by dhvtdlatian wast
4800 Pa, and a reflux ratio of 0.5. Internedi ate

carriet @ut cogtinymisht umdetrexanalitioms\waif rged! nimer battinatempeiatinegn the
poi nt by-products as a main conponent thereof was

diaryl earsonue vlityir EsdmavB of LOBT@, & cdrinmutopopitdsetireGaf $000 Pa, and
the internediate boiling point nmaterial separating

a reflBOIMBTHFC.0 A BRINERDI ENBoRSBROAE BENirtclousRPWRREMaWH PRI & side
w thdrawn fromthé top of the internediate boiling

cut OL{? kb mﬁs@hﬂ'{yi@%&%ﬂéng colum C was recycled and

us reuse ng continuously fed into the
reactjve distillati C . {
cohsblnT etagmbBheRTEsCer s Rt fte top ebihe
. of the internediate bgilin 0i nt rial, separatin
dicryl Car bRfate AHED R E0 LIMEHD 1RF CPg P e ) P g e et ate
- cont_inuous_IE/ fed as is into the 25 | ower portion of
boiling fpeiniirgaienal senmjaiyen elumEt &N agdpat &t nPeRATaNN Y
When all of the distillation colums had reached to a
distillaticabives sagity okt ecandinuotidy usRleFeosdition®obe rolupan dDrIsM
flowrate for the starting material fed into the

tempera@arel ivehelirseinhéditiearoiling poimt wese 83, Paratony ¢olamnf@of 170°C,
the fresh starting material and 3.33 ton / hr for the

a collrfh M pkedR LEO BPABBM Pa, 6Rd )a feflORTaie® of DiEer Ne@rMbeiate boiling
boiling point material separating colum C that was

point ?ﬁéﬁ%l@%@@lr@%ﬁigﬂéﬁgﬁﬁq%g&m gﬁ-p@@dﬂiélg s 2WndifMcomponent
thereof was continuously withdrawn from a side cut outlet C2 of the intermediate
boiling point material separating column C. A column top component (C+)
continuously withdrawn from the top of the intermediate boiling point material
separating column C was recycled and thus reused by being continuously fed into
the reactive distillation column. A column bottom compenent (Cg) continuously
withdrawn from the bottom of the intermediate boiling point material separating
column C was recycled and thus reused by being continucusly fed as is into the

lower portion of the high boiling point material separating column A.

When all of the distillation columns had reached to a stable steady state, the
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F10515?1 bgogmpg,g@ql papN €eaction m xture continuously
drawn fromthe bottomof the reactive

dlstlllatlon col um was 10.00 ton / hr, and the
conposition thereof was 0.1 % by wei ght of di net hyl
carbonate, 0.05 % by wei ght of anisole, 1.2 % by

flow ras@if@htheqdtatingibteriaP@dSni® thie reaciphy diefillatrirsdiumhemyd 83.33
carbonate, 68.0 % by wei ght of di phenyl carbonate,

ton / h@f&sth%f@éh"‘é?éﬂn g rﬁéte‘r@‘ §ﬁ8%d3§fo% RRitbi e QLN top component
by- product s, by 1o m5|ght of high boiling

(C7) frBﬂ‘l e, |Werﬂ$9ﬁjé{8 tb%llfngcﬂn#ﬁqf dﬂ]lgtetrﬁ? s Mﬁtcol Hﬂ‘r? d ﬂh%Wwas

for mat e nto
recyelBR T el T o1 PG BT A h B ‘%ﬁe‘*ﬁvﬁ?ﬂéﬁr# igh

1.11 ton / hr for the colum bottom co r'(|C?
boiling paint feactonARIKRAR OB BUPISLY WA d@yymro% Wp %o he reactive
separating colum C that was recycled and thus 15
distillatiensesdymn veas 10.08 tom bhr. /anti#thercomcwntlonrﬁ@rwfms dtle% by
for the colum top conponent (AT) continuousl
weightvof Hitnettwl ¢arbomatee 0105p%dfy weeghhiof Anisoid,ing “pbiyrweight of phenol,
mat eri al separating colum A was 10.56 ton / hr. The

29.5 %lmwyeidhe of mitriyh Ehéﬁi{l%‘ﬂ‘ﬂbb@ﬂepemw weBRY of diphenyl
continuously withdrawn fromthe diaryl carbonate

b HH{é g, 6eWeiBht Bf Wasrmied8td Bilihg pBint Ly éﬁé@ 9% b
carmo for the col )8nnrgg‘ttom E:o?monent I(%B) nWabt%{tmozz ton 4

We'gh'?Ef Wity gt by Prodicts Riudig ks Eaiahids. FOTP °2§Phrm
| ofhf NERTAR o 6T St Re Mo Baiig PRl n%étgﬁ?lunn
Separaefl@&ﬁf' smporento P s Tor He Bsye mgh boiAg Rl Tereien

rate for the side cut conponent (Cs) was 0.06 ton |
mixturg angd. thienddigersthe eusn M@%P@@penﬁnk@qbémthe( Cs)
fromthe intermediate boiling point material
internyagiatestailing pointimataTiales paratiri djumei @ tatofagpienysled and thus
24.3 % by weight 63 F105111 A0501 UP21 KAN of nethyl
reusegheayl1.¢atdonat ie,total t otlad flolv raite for¥hd yolenrgtdp cdmponent (Ar)
internedi ate boiling point by-products (34.2 % by

conter\&ijL&Wwﬂﬁdﬂéﬁlﬁ*ﬂbmﬁﬁéﬁ@ﬁbbﬁf@l@@h%on% inbnaveigkepafating
2- met'hoxyet hyl - phenyl carbonate, 0.2 % by wei ght

colunff AQAV&?SSYd) SBHSHY\‘W etﬁ?ﬂ{)ﬂmw rQ% 1%r ?f?é’&olﬂ?r\rgﬂ%b Imbhansl)

car bonate, and y wei ght hi gh boiling poi nt
continuously withdrawn from the diaryl carbonate purifying column B was 4.50 ton /

hr, the flow rate for the column bottom component (Bg) was 0.22 ton / hr, and the
flow rate for the side cut component (Bs) was 5.84 ton/ hr. The flow rate for the
column top component (Cy) continuously withdrawn from the intermediate boiling
point material separating column C was 3.33 ton / hr, the flow rate for the column
bottom component (Cg) was 1.11 ton / hr, and the flow rate for the side cut
component {Cs) was 0.06 ton / hr.

The composition of the side cut component (Cs) from the intermediate boiling

point material separating column C was 0.7 % by weight of phenol, 24.3 % by weight
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F10511bxosnpdyets kapd hence the intermediate boiling
point by-products were concentrated therein. The
colum top component (CT) fromthe internedi ate
boiling point material separating colum C contained
8.5 % by wei ght of phenol, and 90.5 % by weight of
of metgt biyény vartydnatar o tialt «f. 37T &6 b9 weighthaftibtermedigte beilihg point
(CB) fromthe internediate boiling point naterial

by-priRRY 4,29, 60 METHhiofGAShG MethokyBefbdite WBIOR bypiveldht of
P met hyl phenyl carbonate, 9and 97.y2 % by wei ght %f S

2umetﬁ&r}]ﬂ{lﬁ@w§e@yﬁ’eg%to%ateTré?ldC@?gé;bﬁ/f\f%%ﬂft ﬁg&@g% a@'ﬁr@%ﬁ'{e@),

505 35 OB EHE AT R B i

by- products and hi gh bqiling. point -products were
by-preghists GERRIEE DRcroneaie PRGSO E AR R et fengentiated
1 prpEm Mor eover, the 15 hal ogen content of the. _
thereigi phbBayEcIWaR bem ae@PRASNItde fTes K iatermesiatgRadifid PoiBE e
of being not nore than 1 ppb. It was possible to
materiad sepatading| gplwan G/ containddes 256y weigbt dlehenalt amd 80i%% by
and separation / purification by distillation stably
weight of rE prewybcarbbaanal e asilimwaddadiesn campenebDC;) from the
hours, 1000 hours, 3000 hours, and 5000 hours were

intem%&ﬁé‘te&iml_ﬁrﬁq(b&m fla¥er?d] sebaratEcasmalleentagitdl N8z Weight of
was possible to stably obtain high-purity diphenyl

SR SR, SR LY PSR ey B ot

Y18 RHEBor GRRRALALKE EXATRhE b 48 BEREHIOHE (8o) from the

atron a séparation / “puri catl

. distillation were cargied t ] t.he sanme, process
diary| £&THONIS NG COWpaL B at eerbIo-90a hde Welanb s e of
) 64 F105111 AOB01 UP21 KAN point material separatin
internegiglenP NG ROING PY s Ct @Ndrhigh BRIl PO Rymrodyigts were

component (BT) fromthe diaryl carbonate purifying
undetestale tBewastant therecbheingawjcmeraghantldonme Meseevarethe
distillation colum. Up to the elapse of 50 hours,

halogéhptoetsrt of dlae Dphengl eaboobteaivas dndeteotaig rtbricoatarityhere of
the sane results as in Exanple 1, but 5 the content of

being rdtenomdihahel Pl i Nng poi nt by-products such as net hyl

It was possible to continuously carry out the above reactive distillation and
separation / purification by distillation stably for 5000 hours; the analytical values
after 500 hours, 1000 hours, 3000 hours, and 5000 hours were each approximately
the same as above, and hence it was possible to stably obtain high-purity diphenyl
carbonate substantially not containing intermediate boiling point by-products and

high boiling point by-products.

Comparative Example 1:
Reactive distillation and separation / purification by distillation were carried

out using the same process as in Example 1, except that the intermediate boiling
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F1051q¢t)3@5@(pgpﬂzqaq@\,@nd 2- met hoxyet hyl - phenyl carbonate
hen 1 ncreased continuously, being 10 ppmafter 100

hours 25 ppm after 200 hours, and 40 ppm after 300
hours. Exanple 2: 10 Reactive distillation and
separation / purification by distillation were carried
point Mdterias sBGarafing LBIENPI0ONES fodaséd Hutaaiblee tHe celawplop
that the condltl ons for the separation / purification

comptmérﬂ“(ﬁrf . ﬂrérﬁtthé'alé!}‘?fé‘ar%ﬁé‘l@%rﬁﬂng SRUIHAS A% ?é’ur%ed by

tenperadture a colum’ top pressure of
recycIPg; mqu@weareﬁg{l 6|3¥|ﬁ’§t|091 &{Iur%n(alu‘ R thgeel%%éwof %Ytﬁabt%g diphenyl

separating colu
npera ssur e-of

carbopgNi b lagl RSB S BReBHREEY [ ELomBRar out

pur |fy|ng col umm B and. a colu bott om t enper at ure of
the copirytt of nteaNadiate BRNING POYY By PrEAUSEGHICPAS MANYA I ef | ux

ratio of 0.35 for the internedi ate boiling point
methaxsbenzceate aswh? aathegxyadhylraheoy! Fadopate thenonctaased continuously,

Bi phenyl carbonate after 500 hours and 1000 hours was
beingd prasfte®d00IDUIS R6 mengtiter 28Qdhaeas haraf 40 mper atel 3@ hours.

boiling 20 point by-products and high boiling point

by- products were undetectable, the content thereof

bei ng not nore than 1 ppm Moreover, the hal ogen
Exam?gpﬁent of the diphenyl carbonate was undetectable,

he content thereof being not nore than 1 ppb. Exanple

’RgéctH%' Al &%n%&q@%a i gﬁ%&tﬁhﬁ tﬂ%ldt@h%‘é@a@ned

an arona ed using

ess descrlbed in 5
out B RSB T Rr At o LY ”E{ hapiBR %%?éi%@g? % fhe
obt ai ned_aronati c. carbonat e v the
separglen AU EE LIS VI TER06 S %fgorﬂﬁ?fasafature
at 310Cinto a test piece (3.2mmthi ckne SS)
of 21@ ‘Esta gRleEe tﬁadﬂassufalqj@ﬁ@@ 1, Anckarefluxyatio Of iorﬁj‘ﬁ f?&tth@.algh
a yel l owness in accordance with a O ELAB met hod) and
boiling pojréImaterial $epayatingndlumasA un colupnre dottomi tempsagture of 220°C, a
excellent in transparency. After crushing these test
colunpi epesebyura offariN Py, arachirefux iatipexdti. ®forbe diiangl odrbbhate

crushed pieces at 310C was repeated five tines,
purifyMEEGURPIB LA B cotahi ®ofbmi tefh fe#8{ur@iof 280t US column top
pressure of 2400 Pa, and a reflux ratio of 0.35 for the intermediate boiling point
material separating column C. The purity of the diphenyl carbonate after 500 hours
and 1000 hours was at least 99.999 % by weight, and each of intermediate boiling
point by-products and high boiling point by-products were undetectable, the content

thereof being not more than 1 ppm. Moreover, the halogen content of the diphenyl

carbonate was undetectable, the content thereof being not more than 1 ppb.

Example 3:
Using the diphenyl carbonate obtained in Example 1, an aromatic

polycarbonate was produced using the process described in example 1 in
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F105ﬁ?tﬁbEGFLW%ﬁ . and hence marked discol oration was

not observed. reover, a heat resistance ageing test
(120C, 500 hours) was carried out on the test piece
(b* 10 value = 3.2) produced by injection nolding the
above aromati c pol ycarbonate, whereupon the b* val ue

Intern¥8énad FublisatbriRec e9/faked Theadliginal meemais polyicarbonate
observed. For the test piece of an aromatic

havin%fr{é/ﬁ&hpgfl%@rag@trﬁm@maﬁa)éveﬁd;}ﬁ o?a@igoefmp&semﬁec%hg?olded at

I phenyl carbonate containing 150 ppm of each
ol ; [ bl : ' s - Ri ;
310°C B 3 G REoit iRt AP aCe R o valte of 3.2 (his
coptent of 15 0.2 ppm. the b*. val 3..6.
value (Rt valiRRess R P a coev i S HE LA aiep it vellow
_ after repeated|y injection | ding at 310C fiye tings
tinge. gl W gl arachavnish yias axce litdp TPREPAEECY o&ltSk SHERNg
agei ng test (120C, 500 hours) was 4.0. The test pieces
theseitast pikeesaby acrusiing azrchins MnBrtied Malgrg of éne exMshed pieces at
I ndustrial Applicability The present invention can be
310°Guisbabpyateddiyeasnas, wioerespon g btwalbked the tdwt gheqeuthiusy
di aryl carbonate that can be used as a raw material of

obtairfed g8 3081 adrid herfRdnalieghdipesibertivaness pol yeserbedat Mot«over, a
be produced stably for a prolonged period of tinme of

heat r@%ﬁstérﬁ:%saéélﬁ@ 12092 h @ rsbPRo@R) Wwad atiiddbussmtie @ist pRice (b*
less than1 Ton / hr froma 25 reaction m xture

CORtAI NI . ar j
value T e b o o i PR o ERERE R,
carbonat.e and. an ti 6 _F1051 1 1 UP
wherg o3 i MBsana: 2u irade Tl bds oot brdids acfPheerved
W claim 1. In an industrial process for th
pr E%@ﬁ 158t BIECY ?B@VBW&F;PO&MC&F?R”Q %QPS%'H%‘F Eyittp,e wAMEh
t he hi gh- gurity di aryl carbonate is produced_ by taking .
process Using dipapnyiiaraenaeientainingaldd rrmaheeeh of dyrtraediaigboiing
an al kyl aryl carbonate that has been _
point by-products and high boiling point by-products and having a chiorine content of
0.2 ppm, the b* value was 3.6. As described above, the b* value of the molding
piece after repeatedly injection molding at 310°C five times was 4.2, and the b* value

after the heat resistance ageing test (120°C, 500 hours) was 4.0. The test pieces in

the above two cases exhibited light yellow.

Industrial Applicability

The present invention can be suitably used as a process that enables a
high-purity diaryl carbonate that can be used as a raw material of a high-quality and
high-performance polycarbonate to be produced stably for a prolonged period of time
of not less than 2000 hours on an industrial scale of not less than 1 ton / hr from a
reaction mixiure containing an alkyl aryl carbonate obtained through a

transesterification reaction between a dialkyl carbonate and an aromatic
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beTween a di al kyl carbonate and an aromatic
nonohydr oxy conpound, continuously feeding the
starting material into a reactive distillation colum
conprising a continuous nmulti-stage distillation
monoleadroRp compowhdch a honpgeneous catal yst is present,
carrying out a transesterification reaction 10 and
distillation sinmultaneously in said colum,
continuously withdrawing a |l ow boiling point reaction
m xture containing a produced di al kyl carbonate from
an upper portion of the columm in a gaseous form and
conti nuously w thdrawi ng a high boiling point
reaction m xture containing a diaryl carbonate froma
| ower portion of the colum in a liquid form wherein
the i nmprovenent conprises: 15 at |east three
continuous multi-stage distillation columms
conprising: (a) a high boiling point materia
separating colum A conprising a continuous
mul ti-stage distillation colum having a |length LA
(cm, an inside dianeter DA (cnm), and an interna
with a nunber of stages nA thereinside, wherein LA
DA, and nA satisfy the followng fornmulae (1) to (3);
20 800 < LA < 3000 (1) 100 < DA < 1000 (2) 20 < nA <
100 (3), (b) a diaryl carbonate purifying colum B
conprising a continuous nulti-stage distillation
colum having a side cut outlet, a length LB (cm, an
inside 25 dianeter DB (cn), and an internal with a
nunber of stages nB thereinside, wherein LB, DB, and
nB satisfy the followng fornulae (4) to (6); 68
F105111 A0501 UP21 KAN 1000 LB < 5000 (4) 100 DB <
1000 (5) 20 nB < 70 (6), and (c) an internediate
boiling point material separating colum C conpri sing
a 5 continuous nulti-stage distillation colum having

' E10519ht AbBef UpyowgN a transesterification reaction

a side cut outlet, alength Lc (cm,
|
|
|
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F105ﬁﬁ A@ggqﬂ@m@ﬁmr@r Dc (cm, and an internal with a
mber of stages nc thereinside, wherein Lc, Dc, and
nc satisfy the following fornulae (7) to (9); 800 < Lc

< 3000 (7) 50 < Dc <500 (8 10 10 < nc < 50 (9),
wherein said three continuous nmulti-stage distillation

colums are arranged inCUNI®Srder. 2. The process
according to claim1, wherein not less than 1 ton / hr

We clffimthe 15 high-purity diary) carbonate is obtained

T 7continuously as a side cut conponent Bs from said

di fryj &?Frﬂ%@ﬁfa? PHﬁHfsfs%PQme B ofa h@?ﬁﬁﬁ’ tg‘qﬁ‘éfﬁl

accordi ng to c ) erern said

n ur .1 t
carbofid %'bn‘%? §ﬁi%%ﬁ|gﬁﬂéw§vﬁwfﬁ%ﬁgmﬁ%&Eﬁ?hﬂéeacf Yiaings 2
i on of saj d re ctive dlStIlla
startifd GalsT o Gy RN [aytats ROMALTS P) A Aot cebpnaie &t fiag been
~high boiling point material separating _colum A and
obtalr@ﬁgﬁhrmg;ma thansgpleaifieaiipn wasdpaibstwesn a;ﬂl@lkxltqarb@ﬁat@@nd an
into a colum top conponent AT containing the diaryl
aromatiy menahgdrany canmpsiumen cootinunstoiesdinenthe Aartiog moatienizhigto a
the catalyst and a high boiling point material, 25 (b)
reactisaidiktitlatiomaoluom compasienta édntirtictemhulfitsdaige Wistillation column in
introduced into said diaryl carbonate purifying

whicrt® herbgBneansd cgmn,tstrwgtéleynt Aiphyasd 60t 4 aapseSEaftRABNNEaction
distillation 69 F 105111 A050 P21 KAN into a

and Oﬁuag&ggﬁﬁﬁn@?ggt h Bl c&l[]%ns'cggtl WHHHI%W n%% 'low boiling

m corrponent sal ol um

point ?@aﬁ’%ﬁﬁﬁﬁ%ﬁ?@ﬁ% gl X ulﬂ:gﬂsd|¥Ik3grgarr8971r§t8qrdnmaﬂol.ﬁ$eﬁj portion

mat e Separ ating c
of theg iy *5%”%#”%%3031“3%# ﬁﬁﬁf%&%&nwsﬁ@%%@a%% Bpiingpoint

the al kyl aryl_ carbonate, si de cut conponent
react@aﬂﬂ@ﬁ%ﬁﬁ?@%nmﬂ@ﬂ'@a&.C@fléornﬁse MioRy 2 dev At p%l@@rqféme column in a

having a boiling point between that of the alkyl aryl
liquiddafbowbereimtie Mipovemenhecipasgs:

at least three continuous multi-stage distillation columns comprising:
{(a) a high boiling point material separating column A comprising a continuous
multi-stage distillation column having a length La (cm), an inside diameter Da (cm),

and an internal with a number of stages na thereinside, wherein La, Da, and na satisfy

the following formulae (1) to (3},

800 = Lp = 3000 : (1)
100 < Da = 1000 (2)
20 = na = 100 (3),

(b) a diaryl carbonate purifying column B comprising a continuous
multi-stage distillation column having a side cut outlet, a length Lg (¢m), an inside
diameter Dg (cm), and an internal with a number of stages ng thereinside, wherein Lg,

Dg, and ng satisfy the following formulae (4) to (6);
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F1051ar poRet @ pang s\ col um bott om conponent CB cont ai ni ng
the diaryl carbonate. 10 4. The process according to
any one of claims 1 to 3, wherein the colum top
conponent CT fromsaid internmedi ate boiling point
materi al separating columm C is continuously fed into
saiDOr eadtg e $0CX i I 1 ati on col um. 5. (dhe process
according to any one of clainms 1 to 4, wherein the
colggms Bp Hotpom conponent CB from sagd internediate
boi l'ing point material separating coI um Cis

coig iaugustyyhed into said high boili g@) Bpgnt materi al
separating colum A. 6. The process according to any

e 5 el e A A G B oo
coniip b0 AR LR 35 b Sl e

stages n thereinside, and having as outl et having .
an '”Sé\q? 8&%"‘@8" Bicd A eandian (ERynal it nﬂﬂ%%f’f stages Al thafeinside,
in an upper portion of the colum near to the top,

wher%n|anDcdara><ﬂmb@tatlﬁwhﬁ@oilwnn@n‘@rrrdéa@ﬂah@t(ab d2 (cm at
the bottomof the columm or in a |ower portion of the
258@®| Hnbe n€aBOO® t he bottom at | east7pne inlet
provided in the upper portion and/or a mddle portion
of 5¢ he pel EmEOpel ow the gas outlet, anpg)at |east one
inlet provided in 70 F105111 A0501 UP21 KAN the | ower
pO{@Ian9f<t Be col um above the Iiquidgputlet, wherein
L, D and d2 satlsfythefollovvlngforrmlae

il 45y R g o

nths :90 (15). 10 7. The process according to any one of
INNISPEs 1 to 6, wherein said di aryl carbonate

purifying colum B conprises a continuous nulti-stage
distillation colum

2. The process according to claim 1, wherein not less than 1 ton / hr of the
high-purity diaryl carbonate is obtained continuously as a side cut component Bs

from said diaryl carbonate purifying column B.

3. The process according to claim 1 or 2, wherein said high boiling point
reaction mixture containing the diaryl carbonate continuously withdrawn from the
tower portion of said reactive distillation column in a liquid form is:

(a) continuously introduced into said high boiling point material separating
column A, and continuously subjected to separation by distillation into a column top
component At 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 said diaryl

carbonate purifying column B, and continuously subjected to separation by distillation
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F105MavhBeofypY @aNpl at a mddl e portion of the col um,
a Side cut outlet B2 between said inlet 131 and the

colum bottom and having a nunber of stages nl of an
internal above the inlet 131, a nunber of stages n2
of an internal between the inlet 131 and the 15 side
into a edfunetdpetoBonamdBa thel skiercuticostpapest B3, afid arcolumn bottom
i nternal below the side cut outlet B2, the total
compdtEed;, @hgst ages (nl + n2 + n3) being nB, wherein ni,
n2, and n3 satisfy the following fornmulae (16) to

( - 2. ) . .
6} 5aip g Tor EQmishiEnt 87 i Corfiu st oddeeciinty Sald
, cl ai .to 7., wherein i i nter i.at il :
intermsi S helirrpdint SRR SR Dap o o i e finbl8hy subiected
continuous nultj-sta distillation cqlum, havi a
to seqarpuAn by distilalGR (U @ TN 7P GPMPRBCEbLT RNt IDg e Akl ary
cut outlet C2 between said inlet C1L and the col um, _
carbopate; erfidefdt eRVPAGE Cyoemaining astnigesedistepoliRg point material
i nternal above the inlet Cl, a nunber of stages n5 of
havingm bailind-peis1 betwigs0thateRthekalkyli atylecarhbnaietanstinat héthe diaryl
inlet C1 and the side cut outlet C2, and a nunber of

carbodbfg emdrbcolamralvottarh ebnidoneat Oy doméaisindethe uiargLitdrebnate.
C2, the total nunber of stages (n4 + n5 + n6) being

nc, wherein n4, n5, and n6 satisfy the follow ng
formulae (19) to (21): 2 <n 4 <15 (19) 55 <n5 <

304 (29he gfo%s'a% %oi&rt‘léz%)an%h neTé?%léiﬁw%oﬁﬁysS,%ﬁ%’l’e‘m e EQumn

any one i erein each of sai

. distillati I aaid. hi > .
op e B8R CLBE] R Y 8BF T aa i 5P 4p29al Bharn
. arbonate purifying colum, B, and said internedi ate
IS Cor%‘(S‘iuPPﬁléf fBaiie Sﬁ’ﬁ b‘%cg“"eéjé%'é{?%?ri‘ FGUB8l-um C conpri ses a
distillation colum having a tray and/ or a packing as
the internal. 10. The process according to claim?9,
wherein said reactive distillation
5. The process according to any one of claims 1 to 4, wherein the column

bottom component Cg from said intermediate boiling point material separating
column C is continuously fed into said high boiling point material separating column

A

6. The process according to any one of claims 1 to 5, wherein said reactive
distillation column comprises a continuous multi-stage distillation column having a
length L (cm), an inside diameter D (cm), and an internal with a number of stages n
thereinside, and having a gas outlet having an inside diameter d; (cm) at the top of
the column or in an upper portion of the column near to the top, a liquid outlet having
an inside diameter d, (cm) at the bottom of the column or in a lower portion of the
column near to the bottom, at least one inlet provided in the upper portion and/or a

middle portion of the column below the gas outiet, and at least one inlet provided in
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,:105145 A@taypoanpininges a distillation colum having, as
e internal, the packing in the upper portion of the

coI um, and t he tray in the I ower portion of the
colunn, and the internal of each of said high boiling
poi nt material separating colum A, said diaryl

the lowa pertish @f e tdlumnoatsmleutme [Buihdutist] whiergieiLrBirate, and d;
boiling point material separating colum Cis the

satzsfyplﬁ%‘ﬂ‘bﬂ&vmé%ﬂfﬂulayﬂ¢0Elroo(qg§f5 according to claim9 or
, Wherei'n said packing is a structured packing of

at st jone & selected fromthe g p consi sting
1510% (@?ﬁp (

IT apa? ak, TECHNO PAK, FI exiI a Sul zer
ol | packlng, and a chgrld 25 12.
proc SSGg@@ rding to claim9 or GE)h vvherel n said
tray in <d 72 F105111 A0501 UP21 reactive

di%stF 1 HAP n @l um is a sieve tray h& )ng a sieve
portion and a down comer portion. 13. The process
ackbrdimg=t 80cl ai m 12 wherein said si él® tray has 100
to 5 1000 holes / n2 in the sieve portion. 14. The
prdcesP /aticar dibng to claim 12 or 13, Whrein the
cross-sectional area per hole of said sieve tray is
immasrbge of Irom 0.5 to 5 cnk. 10 1%15)The process
according to any one of clains 1 to 14, wherein
distillation operation of said high boiling point

mat eri al separating columm Ais carried out at a

coj un‘ﬁh@gltac%sta%ee&m%w 8ny BnbBf %Enmgaetooé wﬁé}mrfl@édto@aryl

280C, and a col um pressure in a range of from

carboé%geo%tﬁr%gﬁg%%g lﬁﬁ &(?rgﬂ)ﬁs erggcloﬁﬂﬁ L?sg[rﬁ‘ﬁtf—g{a%'er}:gstl%t@ﬁ%olumn
rovrar Bl BBkl taoqugangb“v%gen

om 185 to 280C, and a col um top pr essure
said nalgﬁgé ayd mled;ﬁlqmg@qtt@@@\g@q:@pg a number of stages n1 of an internal

above the inlet B1, a number of stages n; of an internal between the inlet B1 and the
side cut outlet B2, and a number of stages ns of an internal below the side cut outlet
B2, the total number of stages (n; + n2 + n3) being ng, wherein ny, N2, and n3 satisfy

the following formulae (16) to {(18):

5=m =20 (16)
12 = np < 40 (17)
3=n =15 (18).

8. The process according to any one of claims 1 to 7, wherein said
intermediate boiling point material separating column C comprises a continuous
multi-stage distillation column having an inlet C1 at a middle portion of the column, a
side cut outlet C2 between said inlet C1 and the column bottom, and having a

number of stages n4 of an internal above the inlet C1, a number of stages ns of an
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F1051349 AdsoThgpr aaes according to any one of clainms 1 to
16, wherein distillation operation of said

internmedi ate boiling point material separating colum
Cis carried out at a colunn bottomtenperature Tc in
a range of from 150 to 280C, and a colum top

interngirkegween tiRke inlet @1 maddke afdd cutmUbi@d C2o ah8GOOuRBer @bstaBes ng
The process according to any one of clainms 1 to 17,

of an Wksthel Below tBklside cataddtt 0 tis@idlalmghbérobr s;t@ge@mmt Ns + Ng)
material separating colum Ais in a range of from 73

i E O@ 3 0 il 1l -er o] q _S

DN eI R e ear A Sl fortuag RO Re?
reflux. ratje for said diary) carbona purifying
co u?mn"B:lsJI;gn a range of from0.01 t&ﬁl)o. 5 20. The

process according to any one of clai to 19,
wﬁgﬁgiﬂ5é§rgélux ratio for said intgﬁ%éhiate boi | i ng
poi nt material separating colum Cis in a range of
fromeon®=t4010. 10 21. A high-purity &l phenyl
carbonate that is a diaryl carbonate produced by the
process according to any one of claims 1 to 20, the
Bi phenyl carbonate being unsubstituted or substituted
W 9.h Bhé pregestyatcocdind tmangodeltdciaigsa foad ogresretoeaemof said
of not nore than 0.1 ppm a content of said
reactil@UastimecbRtelulM, IsaRDhipRIbH iHPbEiht Miatdial Reparat@gedidian A, said
100 ppm and a content of by-products having a higher
diarylRobdriile RRNFing BERrAPB! 8R4 S8l herlRieBulkAsARTAbReral
of not rethan 100 ppm 22. The hi gh-purity di phenyl
C i . ¢l ad. i t i .
separg@h3ERERT ECEHERE o BislA R ColumtTa0hg s oflBh S Rkicking
thhalto en content is not nore than 10 ppb, the content
as g internmedi ate boiling point material is not 20
nore than 30 ppm and the content of each of phenyl
salicyl ate, xanthone, phenyl nethoxybenzoate, and
1-£Senoxycarbonyl-2-_henox car boxy- phenyl ene, which
ar €0. t e pyogasshrcosding o agin Shivdiaseinossid rerrtivei distillation
than that of the di phenyl carbonate, is not nore than
colunB0c@pprises a distillation column having, as the internal, the packing in the

upper portion of the column, and the tray in the lower portion of the column, and the
internal of each of said high boiling point material separating column A, said diary!
carbonate purifying column B and said intermediate boiling point material separating

column C is the packing.

11.  The process according to claim 9 or 10, wherein said packing is a
structured packing of at least cne type selected from the group consisting of
Mellapak, Gempak, TECHNO-PAK, Flexipac, a Sulzer packing, a Goaodroll packing,

and a Glitchgrid.

12. The process according to claim 9 or 10, wherein said tray in said
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F1051% A8s01hgedn gdxppuri ty di phenyl carbonate according to
claim?22, wherein the content of said internedi ate

boiling point material is not nore than 10 ppm and

the 74 F105111 A0501 UP21 KAN content of the

by- products having a higher boiling point than that of
reactiven distillptienydlumeeis osiave trag haeing® sieve lpntid® apdm d@xdn comer

The high-purity di phenyl carbonate according to claim
portio3, Wherein the 5 halogen content is not nore than 1

ppb, and the content of the by-products having a

hi gher boiling point than that of the diphenyl

carbonate is not nore than 10 ppm 25. A process for

t pr ' f - ' t

cofior 1 CBrE3s AoButd RERELT 1 PRI 31 ve antes 100 0

ccording to any one of clains 21 to 24 as a 10 raw
1000 ﬁﬁlleér/i"& '%ftb? SFHX@ B‘?rga[]cti on of an aronmatic

pol ycar bonat e through transesterification with an

aromati ¢ di hydroxy conpound. 26. An aromatic

pol ycar bonat e produced by the process according to

cl h‘{m Thes pracgess according paclata $ 2farrt J mdwueinneross-sectional

hi gh-purity diaryl carbonate in which the high-purity
area phraiolé of anidosiateetrag ipinoal tare dhfrdmald. fitp Bcnad. st arti ng

material a reaction mxture containing an al kyl aryl

carbonat e that has been obtained through a
transesterification reaction between a dial kyl

C a’(@?”’?ﬁ@g%&s@%c@%% kS akd OHB%@MHQWtOCPWgé}%in distillation

conti nuously feedi e starting material int

operartni]‘cj)ﬁtcoltf [s\éﬁjagighydgllrigﬁéiﬁpm%?ér%ﬁﬁ&féﬁﬁ%oﬂﬂn@Acig r(':tairrri‘éjc?Hﬁt at a

atron co

ho eneous catalyst is_present ryl ut a
colun BRI Temperaluts bhin & IH95R! G 18R Q78 G A @ column top
si mul t aneously _in said columm, continuously
Pressyig e iafiragoa of BRMbYPe %20999 RE reaction nixture
contai ning a produced di al kyl carbonate from an upper
portion 25 of the colum in a gaseous form and
conti nuously wi thdrawi ng a high boiling point
r edGt i Ohe protasseaacomding hd agy @ndiaircjdimsdr trohatehéneondistillation
| ower portion of the colum in a 75
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

Pg in a range of from 1000 to 20000 Pa.

17. The process according to any one of claims 1 to 16, wherein distillation
operation of said intermediate beiling 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 Pc in a range of from 500 to 18000 Pa.

18. The process according to any one of claims 1 to 17, wherein a reflux

ratio for said high boiling point material separating column A is in a range of from
73
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F1051310R3431 A0l kA1 KAN liquid form the apparatus
conprising: (a) a high boiling point nmateri al

separating columm A conprising a continuous

mul ti-stage distillation colum having a |length LA

(cm, an inside diameter DA (cnm), and an internal
0.01 tau1Oh a nunber of stages nA thereinside, wherein LA

DA, and nA satisfy 5 the following fornmulae (1) to

(3); 800 LA < 3000 (1) 100 DA < 1000 (2) 20 < nA <

100 (3), (b) a diaryl carbonate purifying colum B

Which. 'I*t% GRRgE Lt ogfto*‘ér%‘oﬁé’b# blwﬁ‘ns 3QoPq, Wherem a reflux

mat er i separating c ch conp

oo PR o0 0, SRR R B o

DB (cm), and an internal vvlth a nunber of stages ne

t herei nside, wherein LB, DB, and nB satisfy the

following formulae (4) to (6); 1000 LB < 5000 (4). 15

10¢9- DRI e Qms§§pcgr@1|r;g ipary gpe (ogy,lalraﬁd tpc1)9 gvherem a reflux

internmedi ate boiling point material separating columm
ratio for sd#iddhtermedate betinggaid realiegiatiseparhting colomt g is in a range of

purifying columm B, and which conprises a continuous
from OvOfl td 16t age distillation col um having a side cut

outlet, a length Lc (cn), 20 an inside dianeter Dc

(cm, and an internal with a nunber of stages nc

thereinside, wherein Lc, Dc, and nc satisfy the

Lo ooty AT 51588 b 0080kl uces
the p@%g% ?i:tgt?id[g% t%;%{f%r?g of XYQ%SE Yo %6', 915 glﬁﬁghyi carbonate being

unsubstituted or substituted with a lower hydrocarbon, and having 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 the diphenyl carbonate of not more than 100 ppm.

22. The high-purity diphenyl carbonate according to claim 21, 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
the by-products having a higher boiling point than that of the diphenyl carbonate, is

not more than 30 ppm.

23. The high-purity diphenyl carbonate according to claim 22, wherein the

content of said intermediate bailing point material is not more than 10 ppm, and the
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F1051F10R3431 AGEOLl KA1l KAN col unim conpri ses a conti nuous
mulTti-stage distillation colum having a length L
(cm, an inside dianeter D (cm, and an internal with
a nunmber of stages n thereinside, and having a gas
outl et having an inside dianeter d1 (cm at the top of

contertthef tioe byrproductsihavany & pjggier poilinggointf theh ehatodfuha digeemyl
to the top, a liquid outlet having an inside 5

carboghta e het nfbte tiga 5etpphhe bottom of the colum or in a
| ower portion of the colum near to the bottom at
| east one inlet provided in the upper portion and/or a
m ddl e portion of the colum bel ow the gas outlet,

ang, at—l e [ ' ' e | . rtd on.

o e e ALy P B TG st bR R i 2 rgtBin the

n, dl nd d2 satjsfy the fpllow ng farulae 0), to .
nalogg piterd SnBB G | 1By, EbBes g (EAY bIPedtis tigving a
_ 40.&12) 10 < n <80 (13 2<D/d, <15 (14) 15 5 <D/
highegbol ”@90("15'7@” rait offhe ﬁ'ﬁ Qﬂﬂtfﬁb%’&%@ﬁ%ﬁﬁb”\%e &han He ppm.

or 28, wherein said diary) carbonate purifying colum

B conprises a continuous nmulti-stage distillation

colum having an inlet Bl at a mddle portion of the

c @3nmA peocasddoctite mraotiletiorBaf dretremaati@ Polyaarbdnates tcoBiprising

and the colum bottom and having a nunber of stages

using e BfgrapuritpticRsiedy| catbevatd Becdralrgf toBiy enebfiBigaim®P1 to 24 as a
stages n2 of an internal between the inlet 131 and the

raw mt&8al GYE tHRUSLaL R of a?orﬁmﬁelsngteérbgé@&eﬁqraégwf an

I nternal bel ow the side cut ou t he total

vons Q4RI RBRSy oy aRp o Rl 1o, Vel 1
(18): 25 5nl1 X20 (16) 12n2_< 40 (17) 77 F105111

A0501 UP21 KAN

26. An aromatic polycarbonate produced by the process according to claim

25.

27. An apparatus for producing a high-purity diaryl carbonate in which the
high-purity diaryl carbonate is produced by taking as a starting material a reaction
mixture containing an alkyl aryl carbonate that has been obtained through a
transesterification reaction between a dialkyl carbonate and an aromatic
monohydroxy compound, continuously feeding the starting material into a reactive
distillation column comprising a continuous muilti-stage distillation column in which a
homogeneous catalyst is present, carrying out a transesterification reaction and
distillation simultaneously in said column, continuously withdrawing a low boiling
point reaction mixture containing a produced dialkyl carbonate from an upper portion
of the column in a gaseous form, and continuously withdrawing a high boiling point

reaction mixture containing a diaryl carbonate from a lower portion of the column in a
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F105131<A080LPOU8KANSO. The apparatus according to any one
of clainms 27 to 29, wherein said internediate boiling
poi nt material separating colum C conprises a
continuous 5 nulti-stage distillation columm having an
infet C1L at a mddle portion of the colum, a side

liquid foat, the bppar@Risetmersingai d inlet C and the col um
bottom and having a nunber of stages n4 of an

| fhpaimidh BOIMG pbive matbasl eharatimyoblemnok cstnpaemgd cohtinuous
an internal between the inlet Cl and the side cut

mum-éw%;é @tsn@anoraa@huﬁm%mﬁ{; a%z&%ﬂﬂ%]en{ﬁan qﬁsna@mdﬁ@@nm (cm),

ow the side cut out total nunber of

and aﬁgﬁ Imﬁ ha H{?rﬁp$ E\‘S%taégs Qre%l?%g{@%b I%)D N2anddsatisfy

the fol?owmglforng ]1% to 5];5 <~ 30 (Zol) ag < n6 20 (21) 8
BOO = La = 3000 (1)
100 £ Da = 1000 (2)
20 = ny = 100 (3),

(b) a diaryl carbonate purifying column B which is connected said high boiling
point material separating column A, and which comprises a continuous multi-stage
distillation column having a side cut outlet, a length Lg (cm), an inside diameter Dg
(cm), and an internal with a number of stages ng thereinside, wherein Lg, Dg, and ng

satisfy the following formulae (4) to (6);

1000 = Lg = 5000 (4)
100 = Dg = 1000 (5)
20 = ng =70 (6), and

(c) an intermediate boiling point material separating column C which is
connected to said diaryl carbonate purifying column B, and which comprises a
continuous muiti-stage distillation column having a side cut outlet, a length L¢ (cm),
an inside diameter D¢ {cm), and an internal with a number of stages nc¢ thereinside,

wherein L¢, D¢, and n¢ satisfy the following formulae (7) to (9);

800 = Lc = 3000 (7)
50 = D¢ < 500 (8)
10 = ne = 50 (9).

28. The apparatus according to claim 27, wherein said reactive distillation
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column comprises a continuous multi-stage distillation column having a length L (cm),
an inside diameter D (cm), and an internal with a number of stages n thereinside,

and having a gas outlet having an inside diameter dy (cm) at the top of the column or
in an upper portion of the column near to the top, a liquid outlet having an inside
diameter d» (cm) at the bottom of the column or in a lower portion of the column near
to the bottom, at least one inlet provided in the upper portion and/or a middle portion
of the column below the gas outlet, and at least one inlet provided in the lower
portion of the column above the liquid outlet, wherein L, D, n, dy, and d; satisfy the

following formulae (10) to (15):

1500 = L < 8000 (10)
100 = D = 2000 (11
2 = L/D = 40 (12)
10 = n = 80 (13)
2 <D/dy =15 (14)
5 < D/d, £ 30 (15).

29. The apparatus according to claim 27 or 28, wherein said diaryl
carbonate purifying column B comprises a continuous muiti-stage distillation column
having an inlet B1 at a middle portion of the column, a side cut outlet B2 between
said inlet B1 and the column bottom, and having a number of stages ny of an internal
above the inlet B1, a number of stages n; of an internal between the inlet B1 and the
side cut outlet B2, and a number of stages nsz of an internal below the side cut outlet
B2, the total number of stages (n, + Nz + n3) being ns, wherein ny, Nz, and n; satisfy
the following formulae (16) to (18):

5=n =20 (16)

12 < n, < 40 (17)
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3= =15 (18).

30. The apparatus according to any one of claims 27 to 29, wherein said
intermediate boiling point material separating column C comprises a continuous
5  muiti-stage distillation column having an inlet C1 at a middle portion of the column, a
side cut outlet C2 between said iniet C1 and the column bottom, and having a
number of stages n4 of an internal above the inlet C1, a number of stages ns of an
internal between the inlet C1 and the side cut outlet C2, and a number of stages ns
of an internal below the side cut outlet C2, the total number of stages (ns + ns + ng)

10 being nc, wherein n4, ns, and ng satisfy the following formulae (19) to (21):

2 <, £ 15 (19)
| 5= ns = 30 (20)
|
3= ns = 20 (1),
|



