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A0501 UP04 KAN PROCESS FOR THE | NDUSTRI AL PRODUCTI ON
AOS0ICRPAREVKYI C CARBONATE Techni cal Field The present
invention relates to a process for the industri al
production of an 5 aromatic carbonate. Mre
particularly, the present invention relates to a

PR BRSSP o Il AL PLoBLASHERL B Rbghgh S amsonae

mat eri al of pol ycarbonate for transesterification
met hod by subjecting a dial kyl carbonate and an
aromati ¢ nonohydr oxy conpound to transesterification
TechnigabFiebnt i nuous nulti-stage distillation colum in
which a catalyst is present. 10 Background Art An
ar qinat preseat ihoaaticn fefatesio =t @otessfon thamdustréal ippbddéaion of an
producing an aromatic polycarbonate, which is the
aromBHE cathsiflty. URRRe dartenGiMeid psehesiveation vélhfesutb a process for
usi ng toxi c phosgene. As a process for producing an

the iiRTRI éﬁg&l"j‘&m{‘&t§ lar§e ﬁ}]dﬂrﬁ%??r?e é%%tid‘@arﬁﬁnéfeou"@éfupas a raw

nonohy Xy conpound™w th phosgene has been known

mate&g?&eé@pg?r%%ﬁage%q tdﬁ%ﬁe@ﬂeﬁﬂggﬁfpm%%%ﬁﬁekcﬁﬁ% I%Sdlalkyl

recen

cess, has the.praobl n1of usi ene :
carb e BBR G EeRe Y o o B B et Faﬁanf“a
to separate out are present in the aroqatlc onat e
Cont'ﬁw@a@ezédtlﬁiuaqagd*ﬁhl’laél%\r%'é@@'nmcm@ﬁ@éa |'§Pé‘? tic
carbonate cannot 20 be used as the raw material for
the production of aromatic pol ycarbonate. Because,
such chlorinated inmpurities markedly inhibit the
BackgpbymetArtzat i on reaction in the transesterification
met hod which is carried out in the presence of an

extAe BRIMatdBAtbona@i¢Tnpeitaat Ba S rawcakadris for froducing an
exanpl e, even if such chlorinated inpurities are

aron%t@:ﬁf‘d??cérﬂoﬁ&tea%%ﬂ isGhe bt WidBRMsed s Bv4iviBBring pldsan,

proceed at all. To 25 makée the aromatl c

w'thffﬂfu%?@tm%ﬁcg@%%&e"I 5380 3570! BT yShic carbocte
proc:ﬁ% 6%%%@%@!‘1%0!’\18“(3 mo%%h?&p z)i({( %%Fn%%%%ﬂ Bﬁ&g%he has been
known from tong 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 which are difficult to separate out are present in the aromatic
carbonate produced using this process, and hence this aromatic carbonate cannot
be used as the raw material for the production of aromatic polycarbonate. Because,
such chlorinated impurities markedly inhibit the polymerization reaction in the
transesterification method which is carried out in the presence of an extremely small
amount of a basic catalyst; for example, even if such chlorinated impurities are
present in an amount of only 1 ppm, the polymerization hardly proceed at all. To

make the aromatic carbonate capable of using as a raw material of polycarbonate for

transesterification method, troublesome multi-stage separation/purification processes
1
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AO50 58} IHGQA' KAN such as enough washing with a dilute
agueous al kal i ne solution and hot water, oil/water

separation, distillation and so on are required.
Furthernore, the yield of the aromatic carbonate
decreases due to hydrolysis | oss and distillation |oss
such %Erér{ﬂﬂjght\ﬁéﬁﬂﬁﬁ RAHEA H@uﬂlepé%lefobgaaqké?iﬁepédhﬁ’tﬁﬁﬁ@rjﬁd hot water,
Therefore, there are many problems in 5 carrying out
oilrwathh §%§'§rép8ﬂ,a§igf?ﬁhgf8§%}%cde§% 8p 78 6é@gH§&.r ARG flcEe, 18 yield of

roduci’'ng an arongtic

i oEE SRR ey W ock BT P AL B AT IR toss curng
_nmonohydr oxy. conmpound is al so known. However, the )
this separatiesyruifcadianinbpcessesct il bREefarce thgne HGINFMOPY ms N
reactions. Since the equilibriuns are biased extrenely
carryir@ ewvthisometiwdoedgianaicaly en eminddsttiaesgaiect i on rat es
are slow, there have been many difficulties in
pr @huttiengtheh baad oaptocessdobproaiesd avdastmatid tgrbonate through
| arge anounts using this nethod. Several proposals

transBa\RifiEaesh Faigiohe Hetheay a difikylelguengief dicah brasatic but
nost of these have related to devel opnent of a

monmﬁ%%hﬁobﬁa [&aRS Kridkurl. eg-%\hé\ﬂer f@s@-tré@é‘étéﬁi}%hon

ave been proposed as catalysts for th

reactg%rf’sgargjaclﬁé(éléiﬁ@ﬁ@'ﬁ%gs&iﬁr{.s? atéir‘?%f t!'Eeg%(ﬂLg W& ar{‘%ﬁ%\ghsextremely

ansirtion net and
acjd-formn ompounds (See Patent Docunent sl :
towaj i TR T R NR BRE G (PR o6 SR e B T 5ekpgs! many
. Japanese Patent Application Laid-Open % 56- 123948, .
d'ﬁ'Cy%‘Béﬁéé‘@qﬂﬁ@ﬁheA%ﬁ“?%Et‘?%HorE%tPa-“%‘&\“ Ing@rapaggEnts using
(corresponding to West German Patent Application No.
this methewl1 2 Serierali prRPPsale MavRibeen4o8dat; inapivedhe agove difficulties,
Pat ent No. 4182726), Japanese Patent Application
but nhastahf Gpese Nave BdlatEsittddevietopm ersped redcatglyisbtoviesteaGerthameaction

Pat ent Application No. 2552907, and U.S. Patent No.

rate. 40d5AG Aletal corhpousEsThaunbest phomssedinacgalsts for this type of
al koxi de and an organotin oxide (See Patent Docunents

transSsteliRANEse Paf BRAmARP il 16k 2id-Riidh &P antrd¥itiororhett FaRde, and
corresponding to West German Patent Application No.

(
o B3GRl RRREERe (B VheRLGALHE Wbt
Applg:gagéﬁ i%i’cﬁo(p%%r N5S5PY 65892 ,t .Pap%‘né'se I:F)’?lattgrqtt A;'a\lpﬂl‘caﬁgé fjailao-bpen No.
56-123948, Japanese Patent Application LLaid-Open No. 56-123949 (corresponding
to West German Patent Application No. 2528412, British Patent No. 1499530, and
U.S. Patent No. 4182726), Japanese Patent Application Laid-Open No. 51-75044
(corresponding to West German Patent Application No. 2552907, and U.S. Patent
No. 4045464)), a tin compound such as an organotin alkoxide and an organotin
oxide (See Patent Documents 2: Japanese Patent Application Laid-Open No.
54-48733 (corresponding to West German Patent Application No. 2736062),
Japanese Patent Application Laid-Open No. 54-63023, Japanese Patent Application

Laid-Open No. 60-169444 (corresponding to U.S. Patent No. 4554110), Japanese
2
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UPO4 KAN Patent Application Laid-COpen No.
AOE)O%H-@?%@ (corresponding to U S. Patent No. 4552704),

Japanese Patent Application Laid-Open No. 62-277345,
Japanese Patent Application Laid-Open No. 1-265063,
Japanese Patent Application Laid-Open No. 60-169444

Patef IR2ABAYI=NE OpenWNe. 632489445 Neorr HHY to J @ameest No.
g?%é}t 5 Appl i gﬁéi on Lai d- QOen“?\?o. 0- 1%45

P
455222% [ﬁ%ﬁg?*ﬁ 'ib%ttérﬂ ﬁ@ﬁgfﬁgﬁbﬂgﬁegﬁ%@ﬁmﬂ ARRARSSe Patent

o I_ca 10 ( 77345, Japanese

R R R L
Pat en u : nes [ [

60-16374 36RO 160 BRI G DurF o888 B

Docunents 4: Japanese Patent 10 Application Laid-Open
Appliggtion LaicrOpep, NQ HhH 8844 piacsrasprppindcigr i) o Ralerf Npetro2704),
No. 1-93560), conplexes of a nmetal, such as copper, o
Japaneea PatentzApp catiomlLaik0 prathNmt62-Dé et ntapanega PaterdApplication
Pat ent Application Laid-Open No. 57-183745), titanic
Laiddmpeh Nestl 2a5063¢ esditatagnt alkoxides of slkéli nietpsrarse alRaties earth
Application Laid-Open No. 58-185536 (corresponding to

metdis S{SEarenéntNBocitidiidd dapahabd Peientiitktidd Laid-Open No.
Appli cation Laid-Qpen No. 1-265062), a m xture of a

; . . : n _
57-1 S%Q)ézé"éécgcﬁﬂﬁ?ﬁ @ OpbEe i cht é&%&é’:ﬂ&% _Ja@%ﬁ%%ﬁ%%t

apan ate plication Lal d-Qpe
e EGRRE PP ENb g Tro 2 Pl PRRRRR ey e pen No
1-0oEh S Pp KIS o FinsdoRa0S 58 EPHER Pl SPL e s Paten

Docunent 9: Japanese Patent Application 20 L%%Men_ .
Docypenta- Japsmsse Panat ArplisatinglaidhenerNepasd: {rEyic acid
the problem of the di sadvantageous equilibri um cannot

estese s‘geweatemrmwnmnta@véap@me@e Patent Appratian LaidgdOpen No.
hence there are very many issues to be solved

58-1886B8dcoyespundiratd Udh Patest Mo 441046181 Japarprseviv atent
process for the industrial production aimng for mass

Appi0iduatdi @D petbNAL § 263082 ay ixalisnobe eawipde dtamddevtatde acid

a reaction systemso as to bias the
(See Patent document 7: Japanese Patent Application Laid-Open No. 60-173016
(corresponding to U.S. Patent No. 4609501)}), a compound of Sc, Mo, Mn, Bi, Te or
the like (See Patent Document 8: Japanese Patent Application Laid-Open No.
1-265064,), ferric acetate (See Patent Document 9: Japanese Patent Application
Laid-Open No. 61-172852), and so on have been proposed. However, the problem
of the disadvantageous equilibrium cannot be solved merely by developing the
catalyst, and hence there are very many issues to be solved including the reaction
system in order to provide a process for the industrial production aiming for mass
production.

Attempts have also been made to devise a reaction system so as to bias the

equilibrium toward the product system as much as possible, and thus improve the
3




10

20

25

jum toward the product system as nuch as
ADEO?%¥%4€?& and thus inprove the 3 A0501 UPO4 KAN vyield

of the aromatic carbonates. For exanple, for the
reacti on between di nethyl carbonate and phenol, there

have been proposed a nethod in which by-produced

yield R thaBimatic 8abbhbtead ¢or e%én%ﬂ@qbf HeYraeaeh betwidh Rimethyl
an azeotrope-form ng agent ee Patent Docunent 10:

T L
o SRR 48 S M g B tr

renove beln bsor bed, ont o, a nol.ec si e
(Seeratgr DpUBRBh{0 1 iEPansapAIsH! /#%FP‘M'%\E-&F; no'ﬁ (5896732
Lai d- Open No. 58-185536 (corresponding to
(corrmpomjogmy‘yest Kesresyel atent ﬁ@ph@@pqﬁhlgoa'(@p%’e%d U S Patent No.
proposed in which, using 10 an apparatus in which a
4252733, ehdtd metto iprwhich tihe ovettedoiprotineed ap thog by-product is
reactor, an al cohol produced as the by-product in the

remdvedy loaing absersscbed @fdolécuan sibee r ¢8et iIRamtentiDatwment 11:
and at the sane tine an unreacted starting materi al

Japdn@ak FRYRIAFSIRALIbS Laﬁ:ﬁ@%reﬁtﬁé‘ zd f 3b536lisdrid B@hbm@ fol9ss.

Pat ent Docunents 12: exanples in Japanese at ent

ot BI0LEN LUy £800 Ay 13U, oot haans pion s
S BT T

alcorqﬁo;{jéglég%g di ggq E%%rg%@%t-irg 3%1(—; BEHacLsgpds %%Wa%\q)oﬁ)frorm he reaction

60- 169445 (corresponding to U S. Patent No. 4552704)
mixtasea @fe the) sampdiee @an wreastedgatingdraisrial Way %a@ﬁr%s is
60- 173016 (corresponding to U S. Patent No. 20
sepateEesTl py detidlatitres (Sae Fatemniddecuraertat] JAgphMeies thlapanese
Lai d- Open No. 61-172852, exanples in Japanese Patent
P atefyb pbplicdtiopn didi@hdipBio. 5671239439(t5#55p@Mmlt@SJ.8nPatent No.
Japanese Patent Application Laid-Open No. 62-277345)).

41831V ekampleesk JapasésO P atf itPhicatich bagiGpdh WA 8615138,
system or sw tchover system Because, there is the

exahblBstidUbBaAnt &b PRt FRpASRNL aitlOpEE NS 8Bl {8l 48R rresponding
to U.S. Patent No. 4554110), examples in Japanese Patent Application Laid-Open
No. 60-169445 (corresponding to U.S. Patent No. 4552704), examples in Japanese
Patent Application Laid-Open No. 60-173016 {corresponding to U.S. Patent No.
4609501), examples in Japanese Patent Application Laid-Open No. 61-172852,
examples in Japanese Patent Application Laid-Open No. 61-291545, examples in
Japanese Patent Application Laid-Open No. 62-277345)).

However, these reaction systems are basically batch system or switchover
system. Because, there is the limitation in the improvement of the reaction rate

through the catalyst development for such a transesterification reaction, and the

reaction rate is still slow, it has been thought that the batch system is preferable to a
4
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Aos02Prblneagh the catal yst devel opment for such a
transesterification reaction, and the reaction rate is
still slow, it has been thought that the batch system
is preferable to a 4 A0501 UPO4 KAN conti nuous
system O these, a continuous stirring tank reactor

contiﬁ&&I&dyﬁaﬁt. e tResdtt 6AnIUHUBEStirtidd taHk @R OSTR) system in
provi ded on the top of the reactor has been propose

whicrgé t%iﬁglaﬁeﬁtdoﬂﬂﬁh'% ?W(féﬁ orkPHiei %J\%‘féfgtngrrﬁa@tbigHh@%ieﬁ%?ﬂposed

reaction rate being a gas-

interface Ln . the,reactor [ | . .
as thi bGP BakRr LG S e Rt lon B eBB & fage being
nmake the reaction ratio high. Accordingly, it i
slowiid 7 GarIcC NS IR%s THEe JRfider DENaATBALAsgdarbihe volume of
aromati c carbonate continuously in |arge anounts ) o
the liguiglh Henes it ig et eossigleitogapke thefeactips rajjo Migths Agcordingly, it is
t hese above-nentioned nethods, and many issues remain
difficuld thettaiegbe objed of predunimmthe aramaticdeaboenale continuously in large
i npl ementation is possible. 10 The present inventors
amolnaty atatey drapprbloreged pedod bbtimkl at meanself ttoske aowdimentioned
such a transesterification reaction is carried out in

methRdd8 08k MEMS 8L ferfhiRdd beticsbivielaidfomre 6@dndical industrial
simul taneously with separation by distillation, and

implé}%ﬁtah@ﬁri‘s EB%ibfei_rSt in the world to disclose that

such a reactrve distillation systemis useful for such

a txan ificati cLi . . . -
F i EHL At SRR EERERERY R 3 itaripgyiods in which
carbonate and. an arponati c hydroxy co und are, ..

suchid e e LR oB oBREG (e otk T SpBaays ik piage

. .colum, the reaction is_carried out continuously

distil|hien #8'urAa sirgeitanaeushy With separatiendny distiiatios, asdihave been the
whi | e continuously withdrawing a | ow boiling point

first indhp oyt tocdinclasaitingl sushaa asicbie ghistidatien systesn is useful for such
by- product by distillation and continuously

a transe stdridoation reactom doeekample, a nebotiverdistibatimechetthdd/in which a
aryl carbonate 20 froma | ower portion of the colum

dialkySesrbBatendndPas Widmktid By ddagaressoural 8 coripRibusBifedinto the
ai d- Open No. 3- 291257),y ralljadyeact ive distillation

multﬂﬁgpe‘aiétmap?ﬁ f%Bléﬁ‘ﬁh,%EYEactﬁj’r?/iE,c‘éﬁ*ié@BQF Sortfhuously inside the

cont'i nuous ed into the nulti-stage distillation
coud i PR e LS EFUR AP BLPHRUTp towooing
poiny\'g(i)rlnSonent containing an alcohol produced as a by-product by distillation and
continuously withdrawing a component containing a produced alkyl aryl carbonate
from a lower portion of the column (See Patent Document 13: Japanese Patent
Application Laid-Open No. 3-291257), a reactive distillation method in which an alkyl
aryl carbonate is continuously fed into the multi-stage distillation column, the reaction
is carried out continuousty inside the column in which a catalyst is present, while
continuously withdrawing by distillation a low boiling point component containing a

dialkyl carbonate produced as a by-product and continuously withdrawing a

component containing a produced diaryl carbonate from a lower portion of the
5
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AO501°8%%'1%H3| y W thdrawi ng by distillation a | ow boiling
poi nt~conmponent containing a 25 dial kyl carbonate

produced as a by-product and continuously w t hdraw ng
a conponent containing a produced diaryl carbonate
froma |lower portion of the 5 A0501 UPO4_KAN col umm

Co|ur1§nc—’?§eé? PNt @&Hﬁ@rﬁm 414Japéﬁ@§’é‘ Pafe AL RINERRPL AitROPER No.

Open No. 4-9 , reactive distillation nethod
h
o) PR AR A g0 v

wo e o iR R EGT. SRMhe o rlicirbfinate s

abb roduct (See Patent Docunent panes
prodmﬁnt&b@pﬁyﬁhlgﬁ}eﬁlgie@ﬂu_;gq.y ga quaﬁqhg gpna%aroguced asa
reactive distillation nethod in which a dialkyl
by-preduploifeaccP aient Becumentd bi dam&&@at@@hﬁegh@at@n li@-Open No.
like are continuously fed into the nulti-stage

~4-211038)] hhdireacia distillateomdmeatHddginiwhithat diglkglwsarbonate and an

through the colum is withdrawn from a side outlet
aromfie Hydeskyadorapourid &r Medilket &resdargiousnsly ded intb ke misistage
stage of the 10 distillation colum, and is introduced

dlstlll'aﬂbﬁ c%ldn%ff‘cérﬂf aFHEqQW tﬁ%gﬂ@w& Sod thﬁ‘i@i fHe édlé‘r‘nh%‘ withdrawn from

col umm so 'as bring about reaction, and is then
asnd%%l%gpage %&g%taeﬁ FLQMQ«%I%{%%%& Stéjn M%Ldt“fg ﬁ{ospéﬁ\é'edcﬁqhe

o B S, A B SERLS A e a8 S et

con R R alb AT kR AR

~ No. 4-230242, Japanese Patent Application Laid-open
circupaingdnizs sosgled $E§§éﬁg€em\ia/@eoﬁf€@@ MWhere ghe ﬁﬁﬂﬁdé@wwded
proposed by the present inventors are the first to
wherebg b actioroisatarced acbonaits she ceditopand the dist batiomeausing See
and efficiently, and many simlar reactive

Pateflt Boclimahtons syspese Fageat Applicatoahais Ofiepclos42ed547,
have been 20 proposed thereafter (See Patent

Japa@%%é'}f‘é'!éﬁtﬂﬁ fc@tidn LaRRDpRN NROLIBDD 42 7)addMeSk RHtE M Abplication
Publ i cati on No 00/ 18720 (corresponding to U. S. Patent

La,dgk%fgggﬁ_ég_gég? fatent Docunent 18: Italian Patent No.

Docunent 19: Japanese
These reactive distillation methods preposed by the present inventors are the

first to enable aromatic carbonates to be produced centinuously and efficiently, and
many similar reactive distillation systems based on the above disclosures have been
proposed thereafter (See Patent Documents 17 to 32: Patent Document 17:
International Publication No. 00/18720 (corresponding to U.S. Patent No. 5362901),
Patent Document 18: Italian Patent No. 01255746, Patent Document 19: Japanese
Patent Application Laid-Open No. 6-9506 (corresponding to European Patent No.
0560159, and U.S. Patent No. 5282965), Patent Document 20: Japanese Patent
Application Laid-Open No. 6-41022 (corresponding to European Patent No. 0572870,

and U.S. Patent No. 5362901), Patent Documents 21: Japanese Patent Application
6
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A050f§tP§ %‘S@p' i cation La| d- Open No. 6-9506 (corresponding
an Pat ent . 0560159, and U.S. Patent No.

5282965), Patent Docurrent 20: Japanese Patent 25
Application Laid-Open No. 6-41022 (corresponding to
Eur opean Patent No. 0572870, and U.S. Patent No.

s TR ST BREATR I A AN . v U
Paters; G S5E e B AN A P e,
N N T e

Pat ent Documant 22: Japanese Patent Application
PatephDacapent RB. Janagese Paterdrpiicatiopdaifrttenio. f294Addelatent
Pat ent Application Laid-Open No. 9-40616, Patent
DocuboentrzihtJspanesea Paterdddpiication Apjd-OpaniNm 9-4001 ) Faienb.
9-59225, Patent Docunent 25: Japanese Patent

Docuiipht Zatj=panksé apstrApiicatior] LABDOpeRat® ra-597PSE, Uhatent
26: Japanese Patent Application Laid-Qpen No.

Doc&né@t%7Jap%ﬁb§8tpaté?ﬁ%ﬁmlﬁbt|gﬂ 1 aitRDPRAIE. RAY €805, Patent
Application Laid-Open No. 9-173819, Patent 10

000 SHTIE. feed SABOE,TEL 60 | RBLEEANOTpd Plopn

0; 191596,
oo Bt S PIOARREFR T CHB pro Ptn
S e T

Pat ent . 5705673% Pat ent Docune
PatepiABplicalicgnieaiodsm Nax 20051 560, depapeps atont Application

(corresponding to U S. Patent No. 6093842), Patent
LaidiDpemble 2080: 1 U&e7nBstent Rucament s ilepenese Patant pefication

No. 2001-64234, Japanese Patent Application Laid-Qpen
LaidNOper2 Bl 06128836 ([Ratrespomdiog e sopan Patant Nd. i0oigal 84, and U.S.

Publ i cati on No. 02/40439 (corresponding to U S.

Pate‘ﬁ@'l\ﬁﬁ%?@%?@ﬁ%ﬁ% Dsumemat @ Nhtehatidhd) $8hcatidrBNo. 00/18720
Pat ent No. 6600061)). 20 Anong reactive distillation

corr%égb 9 Bg thNg PPes m&ﬂtN@%%‘BﬁQgsPé}@H?Dﬁ%hﬁﬁfs 31: Japanese

ose as a od that enables highly pure

Pateht %5% !:gtlo%[gﬁ[@ﬁgr? NP 26819:{%999%1193(3 Patent Application
Laid-Open No. 2001-64235, Patent Documents 32: International Publication No.
02140439 (corresponding to U.S. Patent No. 6596894, U.S. Patent No. 6596895, U.S.
Patent No. 6600061)).

Among reactive distillation systems, the present applicants have further
proposed, as a method that enables highly pure aromatic carbonates to be produced
stably for a prolonged period of time without a large amount of a catalyst being
required, a method in which a high boiling point material containing a catalyst
component is reacted with an active substance and then separated off, and the
catalyst component is recycled (See Patent Documents 31: Japanese Patent

Application Laid-Open No. 2001-64234, Japanese Patent Application Laid-Open No.

7
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I r a prolonged period of time wthout a |arge
A050§£@§ﬁfk&$ a catalyst being required, a nethod in

whi ch a high boiling point material containing a
catal yst conponent is reacted with an active
subst ance and then separated off, and the 25 catal yst

200 SR AT 300 104p BRI st o gy

aromaﬁg% Se Pat pc&{%%th%gﬁa&goq%sg rgiggér#\%}gl ﬂ@%oélt not more
than R;;af%%@Pe Aot e’ gk a%ﬁa%é‘ﬁy@t'z"f@ﬂ'%?\?ﬁ&?ﬁ%

metal at not nore than 2.0 (See Patent Docunents 32:
(correspeiding foka$. Paent Ner F6R03R4, W2 Feders Ne.&rea88seaar i S-

to U S. Patent No. 6596894, U.S. Patent No. 6596895,
PateantoUBED0MB Pat drurtiomoseobeqrsentioventersibaee prapesed a method

present inventors have proposed a nethod in which 70
in wHich 90 t&©By/wsi gbighobf phemsprpdushiasl adsy-praoyicpinoauct

in a polynerization process is used as a starting

pon:ﬁBh%tﬁc’H roeBYs i phenys a(@ér@iﬂp&hﬁeﬁén el diphesl eeebdnate can be
neans of the reactive distillation nethod. This

prodﬁb@@ﬁ Yhedift &C’tﬁétrga diBRIHRRInaFobNe TH d@ﬁbﬁ?l‘ é‘érbonate can
or p

'yieri zation of aromatic pol ycar bonat

oo o8} AP RN B [t (500

0855384, ate No. .58722
Pateg] Eospm@ﬂigg mraﬁ e e £ S0 i potding to
production of the romati c _carbaonates using the

EuropeaptiateniiNgt @535%3340@%’6# Fo & atent N p¥ed Shere is no
di scl osure whatsoever of a specific process or
appdvaever, Enalbbf thgsemsior pricthauments irswbichaiheipiadgetiamef the
scale (e.g. 1 ton per hour), nor is there any
arontitRCcearpbhates ssggesie regctivu distibatipmometsodis mppased, dbere is no
For exanple, the descriptions regarding a height (H

discle8lire WheisaBBEesf 4 Bpedifit pradidsdrRippleitudenabhyg sness)protiuction
the reactive distillation colum and a feeding rate

on aﬂfm&libqnélaé’&a@ é3 @ltén EQ h¥@ hr'iér |§'tﬁ@r'e%®ddéﬁn8tlon suggesting
pr oduci ng rraln yl ph car bonate (MPC) from
a ri Ny t
suct} %ﬁ%%sgg&%@%ggt&:g. Egr BQ&%BE, %5 dBdc iR egEdiNg a Hb?ght (H
cm), a diameter (D: cm), and a number of stages (n) of the reactive distillation
column and a feeding rate of the raw materials (Q: kg/hr) disclosed for producing
mainly methyl phenyl carbonate (MPC) from dimethyl carbonate and phenol are

summarized in the following Table 1.

Table 1
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In other words, the biggest continuous multi-stage distillation columns used

when carrying out this reaction using the reactive distillation system are those

disclosed by the present applicants in Patent Documents 33 and 34. As can be

shown in Table 1, the maximum values of the various conditions for the continuous

multi-stage distillation columns disclosed for the above reaction are H = 1200 cm, D

= 20 cm, n = 50 (Patent document 23), and Q = 86 kg/hr, and the total amount of

aromatic carbonates produced {methyl phenyl carbonate and diphenyl carbonate

combined) was only approximately 10 kg/hr, which was not an amount produced on

an industrial scale.

Disclosure of Invention

It is an object of the present invention to provide a specific process that

enables an aromatic carbonate to be produced with high selectivity and high
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A050f‘ﬂPblgq&§I{I“ al scale. 15 Disclosure of Invention It is
a )j ect of the present invention to provide a

speci fic process that enables an aromatic carbonate
to be produced with high selectivity and high 9 A0501
UPO4 KAN productivity stably for a prol onged period of

prodl.tldtﬂ?ﬂy QeI fdr il BRdI bhded éc@rﬁ’écﬁo@( mB®r 88 ndushi skaleOdf eless

using a continuous multi-stage distillation

than “f%H ﬁ% dBBBPhem‘né"poun J‘nug%@ﬁﬁtﬂﬂast@%é‘ﬁgtlﬁé‘tuﬁ{ Q&Eanfrom a dialkyl

I OX i nce resent i1 nventors
close a rocess of roduci %natlc 5 car bonat es

carb ﬁ&nfjhaéjé HH%'B‘SQO °f‘Y§P§§) Wt i | I ation col umm,
br SRR IBrRerHEvaRE a@%@@sﬁ%ﬁr&[&@ Provid Bropae

reactive distillation nethod have been rrade However ,
carbenaige UsEghgl jorieuauS MUli-staes disliation eateme, wréys proposals
operating tine |aboratory |level, and there have been
regamiing thespiouosas ésr thkgirsdesten afrtha espmaticicartpnfmesby omeans of the
appar at us enabl i ng nmass production 10 on an industri al

reaceadistilldtiorvimethaef haveelseere im=aciens tHowessr, thieee frageeatlitbeen on a
inventors carried out studies ained at discovering a

smalf 8efé Hnel @Eﬁ@&%ﬁeﬁé’t%' tirRg (R a i Tl %l’ﬁﬁﬂﬁ@é‘ﬂbee ben no
be produced with high selectivity and high

disclBéL?rgQg\gHé{étS esrtd?P%a%pggfl gtrcﬁ’(?e%ls% ar G1cpfhg A8 Sdduction

an in st{la sca ess ton per hour
on a8, B RLR Bl ct%ﬂfs_zéﬁqégﬂrﬁe PRSP heficrp cariod
out iR suleS PY Shrsol Ui ECPERTBPTaR S5 BARITD BabaRAl carbonate
froma dial kyl carbonate and an aronatic nDnohydrox

to becpripgloaad with Righrselagtivgy aae ¥graprodustivity siaRpr fog @sﬂrpl@ge

steps of: (i) continuously feeding the starting
periagafdimalon; an mdwstrsh scalei notigssithendglen pey hour. As a result, the

distillation colum in which a catalyst is present;
presént ihveatory hage oedicheetotthe presertlievertionom t o produce an

al cohol and at | east

That is, in the first aspect of the present invention, there is provided:
1. Aprocess for the production of an aromatic carbonate from a dialky! carbonate
and an aromatic monohydroxy compound as a starting material, which comprises the
steps of:

(i) continuously feeding the starting material into a continuous multi-stage
distillation column in which a catalyst is present;

(i) carrying out reaction in the column to produce an alcohol and at least
one aromatic carbonate; and

(i) continuously withdrawing a low boiling point reaction mixture containing
the produced alcohal from an upper portion of the column in a gaseous form, and

continuously withdrawing a high boiling point reaction mixture containing the at least

one aromatic carbonate from a lower portion of the column in a liquid form, wherein
10
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0 r tic carbonate; and (iii) continuousl

A05OWI}?H ng a |l ow boiling poi(nt ?reacti on m xtﬁre
contai ning the produced al cohol from an upper portion
of the colum in a gaseous form and 25 continuously
wi t hdrawi ng a high boiling point reaction mxture

COPLA Ufrlifl§ htel 87 Pas 4 nBlaR Talib e HIP AR dehBihidte to the

r por I on“o Fquid form erein

10 A05 P04 KAN the start [ as a
aromﬁgpg?oqni}yggpg‘cqrﬂg ‘dﬂ%lrkﬁlra'l%‘? B]! fngrtn g t4h8n8ar orratl c
nonohydr oxy conpound in a range of fromO 4 to rl
( b)YbX inHAWD 4ltingtage. %Iﬁ%!b?gloau CAETN LMY *S@a%ﬁ%ﬁuc ure
conprises a structure having a pair of end plates
havingba peiraf enbledlatesaaboye; angt belaw a eylindrissl ridh pﬁfékﬂnﬁgava@a
length L (cm and an inside dianeter D (cm and having
lengtarL {ont)earhbn Widide dizmieteeD (@) stdiyadng antisteshalsyittea number of
and conprises a gas outlet having an inside dianeter

stagéhln (§eRkinside, R ddp@ded Hgac @utshhaving mndnsidpitameter di (cm)
portion of the colum near thereto, a liquid outlet

at thé‘ﬁ?(pﬁ BEREAIRh S id AR p%?tn&r?mth@tcduh}%b@afr%r@fo tiequid

um or 1n a |lower rtlon of the col um near
0] t
out BB con SRS eR0E ) RO KE SR SPERBIUAREE na tover
.bel th as_out | east_.one .
poripf < e PO S ;ﬁtsrf%astcoameu'ﬁ]&e%wg% i la‘?fy%fdpeo%on
tlet, wherein (1) the Ien L
andippp ICSRirAGPITY PAF &t Qsﬂumm%%' h@ é@%&%ﬂ?mé al '?)95} frae inlet
i nside diameter D (cn) of the colum satisfies
provideid iowheipwer prrtian of $1g pglumpospayveshe Ipishoyist, Wb§§e'a
ratio of the length L (cm) to the inside dianeter D
( crgt) te kmgtre bl{cmih sassitdssbll@singterriola (Wi ng f or mul a
(3), 2:E~ L/D<_ 40 (3), 20 (4) the nunmber of stages n
satisfies1gdee £ol lswspgoformul a (4), (M),
(2) the inside diameter D (cm) of the column satisfies the following formula
(2)1
100 = D= 2000 (2),
(3) a ratio of the length L {cm) to the inside diameter D (cm) of the column
satisfies the following formula (3),
2 =L/D = 40 (3),
(4) the number of stages n satisfies the following formula (4),
20 = n = 120 (4),
(5) a ratio of the inside diameter D (cm) of the column to the inside diameter
d, (cm) of the gas outlet satisfies the following formula (3),
5=D/dy = 30 (5), and

(6) aratio of the inside diameter D (cm) of the column to the inside diameter

dz (cm) of the liquid outlet satisfies the following formula (6),
11
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AO50%@I%B4§$A1[%O (4), (5) a ratio of the inside diameter D

he colum to the inside dianmeter dl1 (cm of
the gas outlet satisfies the following formula (5), 5
<D/ dl < 30 (5), and 25 (6) a ratio of the inside
diameter D (cm) of the colum to the inside dianeter

d2 (cm af £ I gii gnout | et satisfiesgdgyhe foll ow ng

fornul a %6):, fqildﬁg%o%OUPO4_KAN 3 <D /(Gc?'z < 20 (6). 2.

he t hod accordin i . 2] i St i.on
2. T Ea e Giam Rl shERA oGS & Gtk Sifithtancousiy
i The nmethod according to item1 or 2, wherein the at
inthe 8tepr (Ihne aromatic 5 carbonate is continuously

roduced and an anount of the aromatic carbonate .
3. Pheduetird aceerdingdle itrEn 110 oa pEereiBuine &t IgRst meye aromatic

aspect of the process according to the present _
carbomatents continbheusdy i mrodpeey i afetl:and amfoystoeke dke f @omatis carbonate

i ndustrial production of an aronmatic carbonate in

produbéd Is mdt ibeatfan 1L eroper Asammat i ¢ carbonate is produced
conti nuously by continuously feeding a dialkyl

carRoiiSerdisheth ORI BF o STDARRYE NGXY ti® Fpssar idferfion, there is

starting material into a continuous nulti-stage
provfﬂfe%iti [lation colum in which a catalyst is present,
carrying out reaction and distillation sinultaneously

4. %&r%{‘eesrsgfgl{:#h{r%Wd?ﬁggta{L E)E@%@ét%n%f.té?gél%%é{% @arb%ﬂ’g‘eﬁ’i@h&lﬁﬂ@ﬂ at least

ftai ning a produce

froman upper portion of 15 the colum in a gaseou :
one EEoTALG SATRRSIAL i PUSHYCRH ERRITHAUSY &Y FogHNHRFTY fgeding a dialky

point reaction m xture containing the at |east one, . .
carbgpaieatnd ¥hEFematie MPRAMErPENEIOMRIUWTOAS BFSIRTHRI JBRtRHR! into a

inaliquid form the inprovenent in which (a) the _
contgwausi mgltirmage idigtillabon cohrmmipwdich a wataly$ids qoasenueagying out

multi-stage distillation colum has a nolar ratio of
reactibe atidadigtiilatioarsimolteedusly retharameaninccontinuously withdrawing a low
boiling point reaction mixture containing a produced alcohol from an upper portion of
the column in a gaseous form, and continuously withdrawing a high boiling point
reaction mixture containing the at least one aromatic carbonate from a lower portion
of the column in a liquid form, the improvement in which

(a) the starting material fed continuously into the continuous multi-stage
distillation column has a molar ratio of the dialkyl carbonate to the aromatic
monohydroxy compound in a range of from 0.4 to 4; and
(b) the continuous multi-stage distillation column comprises a structure

having a pair of end plates above and below a cylindrical trunk portion having a
length L (cm) and an inside diameter D (cm) and having an internal with a number of
stages n thereinside, and comprises a gas outlet having an inside diameter dq (cm)

at the top of the column or in an upper portion of the column near thereto, a liquid

outlet having an inside diameter d; (cm) at the bottom of the column or in a lower
12
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A05012% %(Idroxy conmpound in a range of fromO0.4 to 4;
anﬁﬁ?b he continuous nulti-stage distillation colum

conprises a structure having a pair of end plates
above and below a cylindrical trunk portion having a
length L (cm) and an inside dianeter D (cm) and having

portiéng Meeéélétlnn\%éé?' tﬁeﬂéf‘gbﬁrle%t orit] RE8 rovileE it tHESUs®er portion

conprises a gas outl et haV|ng an inside dianeter

and/glla i:gm'algx? rﬂ{%n P thd BBufin Bg\ﬁwctr etﬂc}% &Et‘e!t nar?cf‘aH@EE{ one inlet

oI urm near

i nsid ter d2 t the bo to
prov'ésmﬂﬁ%ﬁwﬁ{ Ry %O'x@@cébc{?ﬁdﬁewdpgv‘ﬁ%fow Bieithe
col um near thereto at | east one inl et provi ded in
t hd Thfselength Lilem) saligiiesrfoliowiagdPanulddidi on of the
columm bel ow the gas outlet, and at |east one inlet
provi ded 199G e L ceBO@drti on of the cédllum above the
liquid outlet, wherein (1) the length L (cn) satisfies

f oI(QpVbieﬁignsfcteraiamtérlD,(cmS ol f0caumnsazfies tihe {dowting formula
inside dianeter D (cm of the colum satisfies the
(2), following formula (2), 100 < D< 2000 (2), (3) a ratio
of the length L (cn) to the inside dianeter D (cm of
the col umpg 10 pat igides the fol low ngpprmula (3), 2
D 40 (3), (4) the nunber of stages n satisfies the

f 0| ?\é" rggo o?'iljigjleﬂg I’ﬁj fmﬁ?o H}%l%g o(e4a|iame(§r)D€(‘cﬁ12H thePbolumn

nsi I nsi de
caidlf Baiolgad it 49, 5'< °5 /%61 < 50 (5), and (&) a
[atio of ahe |3 de ghareter D (om of e col um to
sat (I4Stctl1ee iu;w%%r]:)? ls{a%\lc\ansnngs;t?srﬂggltﬁe gc?l?owmg formula (4),
20 = n = 120 (4),
(5) a ratio of the inside diameter D (cm) of the column to the inside diameter
ds (cm) of the gas outlet satisfies the following formula (5),
5=D/d = 30 (5), and
(8) a ratio of the inside diameter D (cm) of the column to the inside diameter
dz {(cm) of the liquid outlet satisfies the following formula (6),
3=D/d; =20 (6).
5. The method according to item 4, wherein an amount of the aromatic carbonate
produced is not less than 1 ton per hour.
6. The method according to any one of items 1 to 5, wherein d; and d; satisfy the
fotlowing formula (7):
1 = do/dy =5 (7).
7. The method according to any one of items 1 to 6, whereinL, D, L/ D, n, D/ dy,

and D / d, for the continuous multi-stage distillation column satisfy the following
13
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2 <20 (6). 20 5. The nethod according to
AOBOEPE)%%?,&A erein an amobunt of the aronmtic carbonate

produced is not less than 1 ton per hour. 6. The
nmet hod according to any one of itenms 1 to 5, wherein
dl and d2 satisfy the followng fornula (7): 1 <_ d2/

< Q 25 he 8Bt hod) acc nta chne3@f 30 <
formlﬂée 2(§O(§ % _\Aﬁgpgl n1€@ B ‘E)L 2 %@Gbn B E'MD 93@ Cli n

r.t onti t [ oI um
= 1Q§1i§f7 ﬁ:’&?%l %”%5 kgﬁ?%ﬁm i%l\llérs QYrb' . 2000
6000, 150 < D "S 1000, 3 00,
8. Pamgliodaceoriio A0 Yot i haEguSrpuk P M0/ o
The net hod according to any one of itens
and R eképhthe, cantinuops Imulvrsta;ge/ digtillatiogyeplemn Sc?i'S?yoWetfHEOW’ng
continuous nulti-stage distillation columm satisfy the
formélakl 830PBE=5Lf &r BI08e; 208805 D |=<B880005 200 /P [§<1éoo,40 =n
5<L/ D<15 40 <n 90, 10 <D/ dl1 < 25, and 7 <
=< 9D /102=<[0bd, respectane| y. =9.DThie ﬁeﬂﬁooba:@«:ﬁveiy.ng to
any one of itens 1 to 8, wherein the continuous

9. Thé hﬁetﬁé@&@cé’r'dﬁg[ {d &ty 6re ePltie 1 fo 8 Whérsin trat ¢@itinuous
colum having a tray and/or a packing as the

mulﬂ\;\ﬁ%ﬁé it ”ﬁﬂ‘(gn Bl éTEFstﬁfPQtlcﬂ'? E&hﬂirﬂﬁa\hﬁﬁg i £8P afdl/or a packing

e continuous multi-stage distiTlation
is a plate-type distillation colunm having a
as tr{e igyerggl the internal. 11. The nethod according to item

or wher ei e tra ve t havi a T

10. oTid% Ee3ies PaRoing & tin Sconere Bane o 2 Wﬁgﬁ@@ﬁoddst"'a’“on

accor di n? toitem 11, wherein the sieve 100
colupng is Goplatertypedtisidatipnicqlyma havingea fiay @sdhe el §m

met hod according to item 11 or 12, vvherel n the

. cFlos meted popailding teatare® omtd,evkgreimihesiayis a pigyeiteay] having a

a range of from0.5 to 5 cnR.

sieve portion and a down comer portion.

12. The method according to item 11, wherein the sieve tray has 100 to 1000
holes/m? in the sieve portion.
13. The method according to item 11 or 12, wherein the cross-sectional area per
hole of the sieve tray is in arange of from 0.5to 5 cm?.

In the second aspect of the present invention, there is provided:
14. An aromatic carbonate comprising a halogen content of not more than 0.1 ppm,

produced by the process according to any one of items 1 to 13.

Advantageous Effects of the Invention

It has been discovered that by implementing the present invention which is
characterized in that the molar ratic of a dialkyl carbonate to an aromatic
monohydroxy compound which are used as a starting material is in a specified range

and a specified continuous multi-stage distillation column is used, the aromatic
14
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Ip.th cond aspect of the present invention, there
AO5O}EIPB§§[§$J§G¢ 14. An aromatic carbonate conprising a

hal ogen content of not nore than 0.1 ppm 20 produced
by the process according to any one of itens 1 to 13.
Advant ageous Effects of the Invention It has been

carb%eﬁ% %\éﬁ rto%tceg Yol 4P ,n%jﬂgﬂ{dn g?alterlﬁ ok Fe%‘asrl a nlvt%'ﬁtbé?rhour

harac erized In rati o of

car te to an aromat
prefee%ﬂm{m e S4pes e olh THSte: SrefeTRB Rt Ar 1o e fqns.per
ecified range and a sRem fied contl nuouE‘;‘es 0
hour it h@%@@dmltytquoaiq%ﬁ 8019 RTETRIZRY Nt HRSSiNGReR { . more
14 A0501 UPO4 KAN carbonate can be produced on an
preferablystotiess thenl99 % stably foes preleaged peoadpétimepel not less than
preferably not | ess than 2 tons per hour, nore
2000p@drer piaferabbt ndtdess tHaan3(0Q bhoarsperore rpmerﬁerabwmt reggithan 5000
selectivity of not |ess than 95% preferably not |ess
hourEhan 97% nore preferably not |ess than 99% stably
for a prolonged period of tinme of not Iess than 5 2000
hours, preferably not |ess than 3000 hours, nore
preferably not |ess than 5000 hours. Brief

Briet FESE bR e Rt "2 age distilation col um 10 for
corim a5 e et LAY Gl G B8t Bt cormn

portion thereof. Description of Reference Nupera
for cgrry@aso%dma eregent m\@mﬂen ota @gtillafipncolymp faving ?Wf&?ma‘

5: end plate 6: internal
provided inside a trunk portion thereof.

Description of Reference Numerals:

1. gas outlet

2: liquid outlet

3. inlet

4 inlet

5. end plate

6: internal

7 trunk portion

10: continuous multi-stage distillation column
L: length of trunk portion {cm)

D: inside diameter of trunk portion (cm)
dy: inside diameter of gas outlet {cm)

do: inside diameter of liquid outlet (cm)

Best Mode for Carrying out the Invention
15
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portion 20 10: continuous mnulti-stage
AO5OHP§b%ﬁp§¥|on colum L: length of trunk portion (cm

i nside diameter of trunk portion (cm) dl: inside
d| aneter of gas outlet (cn) d2: inside dianeter of
l'iquid outlet (cn) 25 Best Mode for Carrying out the

! nYr‘?[Hé 1%%%&“ réé%%#ﬁ%‘ﬂnbﬁ id B8sdrld i dilait t he

resent Tnvention'is described in detail. The dialkyl

0 use n_the n [ d
B? kel gborde L@S&d“ pRERbr st ENceftBns e BTy
ein RLr sen n al kyl group having 1 to 10
repreégp bléﬁrtﬁﬁe”%{% gﬂ Eﬁc group having 3 to 10
carbon atqgns, or .an aralkyl group having 6 to 10
carbon atfoRCO0Banpl es of RL incl ude 5% al kyl group
such as nethyl, ethyl, propyl (isoners), allyl, butyl
whergirsBresprpsehistamngikyi(dreapeesing émt lcatherpatonss, amaeligyclic group
(isomers), heptyl (isoners), octyl (isoners), nonyl
havirid S @08 0arbsteadms i srareasiikyiugeouy hhvihgeyfontd bytbonaatoms.
alicyclic 10 group such as cycl opropyl, cycl obutyl,

Exarﬁdl%k%?@ﬁﬁ&ludé)é%' Qhﬁ@buﬁ@dcﬁh@'rﬁé‘lﬁm )éthylambpylinsomers) ally!,

aral kyl group such as benzyl, phenethyl |soners)
I
muty BB G50 p%%tr@ég%mﬁ%yﬁﬁgﬂsﬁéw@ptv' somers),

oy kﬁfwﬁ' RS R Bly g ho
gl S e S B B 0 BAF Rl

bond t herein. | es of dial kyl car bonat es hav n(‘?ers)

an aglieH group ﬁb‘q?hhéé b@ﬁﬁ’é‘t RyENeEY hdsRIners). RhemiRiopy! (iso
car bonate, dipropyl carbonate (isoners), diallyl
pherqdmhiplr{fmcenerdb Bodensthylbenzyl (isomers). The above-mentioned alky!

group, alicyclic group and aralky! group may be substituted with other substituents
such as a lower 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), didecy! carbonate (isomers), dicyclopenty!
carbonate, dicyclohexyl carbonate, dicycloheptyl carbonate, dibenzyl carbonate,
diphenethyl carbonate (isomers), di(phenylpropy!) carbonate (isomers),
di(phenylbutyl) carbonate (isomers), di(chlorobenzyl) carbonate (isomers),
di(methoxybenzyl) carbonate (isomers), di{imethoxymethyl) carbonate,
di(methoxyethy!) carbonate (isomers), di(chloroethy!) carbonate (isomers) and

di{cyanoethyl) carbonate (isomers).
16
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c (i somers), dibutyl carbonate (isoners),
AB50 Q?Q%Tﬁ% carbonate (isoners), dihexyl carbonate

(|soners) di heptyl carbonate (isoners), dioctyl
carbonate 20 (isoners), dinonyl carbonate (isomners),
di decyl carbonate (isonmers), dicyclopentyl carbonate,

di ey ghadiedidicyt aaIMRALES, ohes YFERRASRY Yise@ah Bed pissent invention

di benzyl carbonate, diphenethyl carbonate (I soners),

are d%ll()g H{&P%QQYA '}vh@ ﬁo%(a%rﬁ?lkyﬁg%?ﬁasvmdjhém%w HAH 2L carbon

I soner car bonat e

atomé'a%(ﬁg?eq&fg%nlt% %I?Ié ﬁ%g%rﬁl )fb&(dﬂ%ﬂlg ﬁ g)& féﬁ%%e is dimethyl
carbqiiseryears, OHpeLyaRRY Sebehs °"’”% i mprerggie ones

A0501 UPO4 KAN O these dial kyl carbonates, qnes
are dinlleyl mesipryatas eaodusache Jplatenibstanieilyi cogtainigoA kglpgen
carbonates in which RL is an al kyl group havi ng not
atompforesxaingpief ones penduoed faroas aikdens cadmmede stipgtantially not
hal ogen atom A particularly preferable one is

cont#lhifgtdialogeardiomadre] aviataediok subsian il sf restadaingaidingl & zhlogen
carbonates, particularly preferable ones 5 are dial kyl

atomcar bonates produced in a state substantially not
containing a hal ogen atom for exanple, ones produced

1 oA afmldy Jnﬁaﬂﬁhg&r %ﬁﬁ)oﬂr’ﬂ%ﬁ%{ |('r:13thb Yr8&4nt invention is a

contarning a tom'and an 0 substantial ly
t t
oS {RHY 535" '”'t%%@agﬁﬁé8'8@%§agaq§%‘tha§‘*€?i‘ggﬁ? T b Wk
und re nt e e follow n
aromeé'ﬂmwaofﬁg@@mxvm% 3367 DPHETS.aRPne HoheHal o orouP is

onpound i s not Ilmted as long as the hydroxyl group
dlreqtly bamdeddeltye B6AEHC BEPUHe aromatic group: Ar' OH (9)

wherein Arl represents an aromatic groug having 5 to
30 carborAmObhs. Exanples 15 of the af8hatic

nonohydr oxy conpounds having such Ar' include phenol;
wheneat Aouspadderitp harmbmatioghoas haviegd to 3G oarys) atord. erfolamples

(i somers), trinethyl phenol (isoners),
of the aromatic monohydroxy compounds having such 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),
methylpropylphenol (isomers), dipropylphenol (isomers), methylbutylphenol
(isomers), pentylphenol (isomers), hexylphenol (isomers) and cyclohexylpheno!
(isomers); various alkoxyphenois such as methoxyphenol (isomers) and
ethoxyphenol (isomers); arylalkylphenols such as phenylpropylphenol {(isomers);
naphthol {isomers) and various substituted naphthols; and heteroaromatic
monochydroxy compounds such as hydroxypyridine (isomers), hydroxycoumarin

(isomers) and hydroxyquinoline (isomers). Of these aromatic monohydroxy

compounds, ones preferably used in the present invention are aromatic
17
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yl phenol (isomers), ethyl phenol (isoners),
050} %%Jogrﬁégnol (i soners), butyl phenol (isoners),

dlethylphenol (i somers), nethylethyl phenol (isoners),
met hyl propyl phenol (i soners), dipropyl pheno
(i somers), nethyl butyl phenol 20 (isoners),

mon&%&k@@@ﬁ%buﬁﬂsﬁ ﬁ”{'@hﬁ:h AMeX¥h Rhsmatic Gre@BEShg &S 10 carbon

cycl ohexyl phenol (i soners); various al koxyphenol s

oSS TE AON A Bla SAER
oo S oA AR) A0 MBS AR e

such as hydroxypyrldlne (i somers), hydroxycoumarin 25
F“eﬁ¥@§Wﬁ€ﬁ§N”é B PRSRANGXPEINIAG! i ne (isoners). O these

aromati ¢ nonohydroxy conpounds, ones preferably used

i n theemplassatie of thecdialkyhcambenateiraihiecaromatigsoanohydroxy

UP04_KAN nonohydr oxy conpounds in which Ar' is an
compowhtised gs olugp stemtingnmaberial il the prasent irveatisn nikisd el inissrange

particularly preferable. Mreover, of these aromatic

of frd@ NN YSIAOX D ASiTR MIBASHg® RS HubgitaTiunsddoted atarting materials
contai ning a hal ogen atomare preferably used in the

rema@rﬁiﬁ%eﬁésé@kﬁﬁ@ br@Rcribed BfOTRL B tH@éﬂo%élfc ddrgoRate! grisbuced, will
carbonate to the aromatic nonohydroxy conmpound ‘used

becc@?e E!}rﬁa%rﬁéﬁ ‘sﬂ%t@?@&éh rt t%@u%%%ﬁ%ﬂ d e O PHRLte.

range rom tsi e thi's range,

Moreo%é%”ﬁﬁﬂén‘éﬁ%vé‘@ﬂ'evﬁ%%e%ih%bﬁﬁtr%%&f%ﬁ‘“?%ﬁs??@d%2?*6ﬁégﬁate”a'
For RisP 16aops O8I0 TOFSE Y Chs MRS BreLsi AR arEs Of rom 0.5 to

Mor eover, much enerr% will be required to recover this
3, yaimmagqureterabhrQ. Prig Zrntrepstareferggly Udm 2Rasons, the

above nolar ratio is nore preferably in a range of
f r dmtbe presentdnvendionnookleps dfiam alsby per Boubolihe, arposttic
preferably 1.0 to 2.0. In the present invention, not

carbbast ishadddcddoomaiuchslyr Theth@mimuonamioant chiheaTatretics
produced conti nuously. The m ni num anount of the

mon@ﬁ?&%& CohpdRiRORYIAX6riiRBASNGof 8 ABYVe sreaLEor® ksganerally
for the above production is generally

13P ton/hr, preferably 10P ton/hr, more preferably 7P ton/hr, based on the amount of

the aromatic carbonate (P ton/hr) to be produced. More preferably, this amount can

be made 1o be less than 7P ton/hr.

The aromatic carbonate produced in the present invention is an alkyl aryl
carbonate, or a diary! carbonate, and a mixture thereof, which are obtained through
the transesterification between the dialkyl carbonate and the aromatic monohydroxy
compound. Included under this transesterification reaction are a reaction in which
one or both of the alkoxy groups of the dialkyl carbonate isfare exchanged with the
aryloxy group of the aromatic monohydroxy compound and an alcochol is eliminated,

and a reaction in which two molecules of the alkyl aryl carbonate produced are

converted into the diaryl carbonate and the dialkyl carbonate through a
18
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r, preferably 10P ton/hr, nore preferably 7P
AO5O%§EP%${QA‘Eased on the anmount of the aronmatic carbonate

(P ton/hr) to be produced. Mre preferably, this
amount can be made to be less than 7P ton/hr. The
aromati c carbonate produced in the present invention

trans%%t(f’?fﬁcé!idﬁ%/ fedtfivh th&RLeakdonate a @spdpdidnatioRar RPHM Bresent
and a m xture thereof, which are obtained through the

' S . ‘ Lo )

mverit{@'?%ﬁ%&?él? EHe%&%lﬁ%P@ér}%ﬁ%tg nl%‘?hé*hﬁf E%Y%]flaln‘égéﬁ’ﬁ’d %%@ rb%rk%nverted

r ox oun clu
into (o iyt ETEOTRELRY e e R P bndeUfRik Bfinei
e L L B

elimnated, 25 and a reaction in which two nol ecul es
the afiyl end carbgnatafyttherainsiniae @ gispepedipratien. c S thigdiary!
into the diaryl carbonate and the dial kyl carbonate
carbbhatewpesandt&cARH0 B hil0deKAatbn ehal it tsdmforemt esdhe raw material
reacti on therebetween, i.e. a disproportionation. In

wher [FRILRErERI9 HrodiidiMg Roly@arb@hdtb Gyghe dieobtneytrardgesterification
carbonate is mainly obtained, this can be converted

prock§4 0 the diaryl carbonate by meking the alkyl aryl
carbonate further undergo a transesterification

re i ' - i .C

ot el Ul EArBURblcLaF R SR AORBAHIey Compbund

I sproportionation. Since this diaryl c es .
usedis HedHab e R3ler 0 Mebsel Pt inay IR pER Gy, or

the raw naterial when industriag|ly prodycin .
may (SOP{RIA P R T G5 EXERE % B 2UBH S5 el P the aromatic

process. Note that the dial kyl carbonate and the
monghyaRgKy COMPIVINEdNaX OB SurRINPaLd e reaCtIoRD s Pradichg

material in the present invention may each be of high
prodozed tiry this procesyg acoiradmotbehprocesspolnritie . caperof encugiiial

t he al kyl carbonate and the aromatic nonohydroxy

implem@peatiath Far\the eMréing rnaatenap desidies freshrdialky carbonate and
by- product produced in this process and/or anot her

aron}ﬁ’étﬂ?ﬁ%ﬁoh%&o&{?‘ RofrRinel ndWig ustksdidled infoiherreataén epstem, it is
or the starting material, besides fresh dial kyl

also FERPAALGo 428 dialkyl carbonate and aromatic monohydroxy compound
recovered from this process and/or another process. In the process according to
the present invention, it is also possible to use such recovered materials containing
other compounds as the starting material. Accordingly, in the present invention, in
the case, for example, of producing methyl phenyl carbonate and diphenyl carbonate
using as the starting material a mixture of dimethyl carbonate as the dialkyl
carbonate and phenol as the aromatic monohydroxy compound, the starting material
may contain small amounts of methanol, and methyl phenyl carbonate and diphenyl
carbonate, which are the reaction products, and may also contain anisole, which is a

reaction by-product, and high boiling point by-products.

As a catalyst used in the present invention, for example, a metal-containing
19
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[ i ¢ nmonohydr oxy compound newl y introduced into
A050fﬁ£’8‘}3§@%i on system it is also preferable to use

di al kyl carbonate and aromati ¢ nonohydroxy conpound
recovered fromthis process and/or another process. In
the process according to the present invention, it is

comiPR OSEER @ %@ﬁﬁlo%’rﬁlg&éﬁ%@ﬁ’ﬁ E0aBbd: S

contal ni ng ot he e starting material .
< cfccor dingly, in the present invention, in 20 the case,
€aq PmMBRY ?’ of producing met hyl phenyl carbonate and

O T g Srodfsh 6B, S8 S B g 814 Bos ana
carbonat e and phenol as the aromatic m)nohy r oxy
Pb.S¢ tagsbhurdioxides ssichras lﬁ@(%@ﬁda?bz%QF‘darﬁ'wﬁlt§$r§P$h as

anounts of nethanol, and nethyl phenyl carbonate and
Na,PthiQph 8apbO-, caHPhamndKHPL ey pluntieates soeh @S Noabtiniet s,
and may al so contain anisole, which is a 25 reaction

Na,HaPbr,0RURHO; AP B{ QH)HoKIADT,, Pu.RbOR el ©dBbOs, leAd carbonates
catal yst used in the present invention, for exanple, a

and Bﬂlélsaﬁé’me%ﬁf A¢tch 39 PHGTladPOALEAN FUCS{UIHJ)H W@a&@aﬁgbﬁ?drganlc

fromthe toll owm ng conpounds can be used <| ead

acief SRSk s By oot e P 0000 BB OCOCH:
ons B L RO AT EURCRASH G 45, 345085 e,
B PO 2Rl BaPBASE PPeRe GBI G0 A s (VR sLPy gopreserts

t hereof such as PbCO3 and 2PbCCB- Pbﬁ@ 2; | ead salts
a butyl gerupaEng PrEsriesenish Bhemo 50\ 8 Xb@@ﬂ&omqtg‘ s and
t hereof, such as Pb(OCOCH3) 2, Pb(OCOCH3)4
aryldRy[ca0QeHI) QR BHP @ POl G&irb)-e 8dHeCiM @Etﬂbé@,Ph)z, lead
Bu4Pb, Ph4Pb, 10 Bu3Pbd, Ph3PbBr, Ph3Pb (or Ph6Pb2),
alloyBus3ichGs RBANLIRR0EA, PhhBacP BB apd EbeBib;slead minerdls such as
group, and Ph represents a phenyl group); al koxyl ead

galeﬁ@%@l%ﬁ?éb@h@e ahY Ihguyateadf s RIFIdSorapGINdES
Pb(OCH3) 2, (CH30) Pb(OPh) and Pb(OPh)2; lead alloys

<00p3$ér}1l?a'% %t%'ﬁcorﬁf?o&%sfb Ba, Pb-Sn and Pb-Sb; |ead

era

salts and complexes of copper family metals such as CuCl, CuClz, CuBr,
CuBrz, Cul, Culz, Cu(OAc),, Cu(acac)z, copper oleate, BuzCu, (CH30)2Cu, AgNQO3,
AgBr, silver picrate, AgCsHsCIO4, [AUC=C-C(CHzs)s), and [Cu(C7Hs)Cl]s (wherein
acac represents an acetylacetone chelate ligand);
<alkali metal complexes>:

alkali metal complexes such as Li(acac) and LiN(C4Ho)z;
<zinc complexes>:

zinc complexes such as Zn(acac)y;
<cadmium complexes>:

cadmium complexes such as Cd(acac)z;

<iron family metal compounds>:
20
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A05mg@k—§md zinc bl ende; and hydrates of such | ead
C ; 15 <copper fam |y netal conpounds>: salts
and conpl exes of copper famly nmetals such as Cud,

Cud 2, CuBr, CuBr2, Cul, Cul2, Cu(QAc)2, Cu(acac)?2,
copper ol eate, Bu2Cu, (CH30O 2Cu, AgNG3, AgBr, silver

S SRRy M SOy Focon
o RSB b LR Pt SE AR, TR o

and Li N(C4H9) 2; <zinc conpl exes>: zinc conpl exes such

ferrogenesnacac) 2;  <cadmi um conpl exes>: 25 cadm um
~ conpl exes such as Cd(acac)?2; <iron famly netal

<zircepikfbeasiexesd: A0501 UP04_KAN conpl exes of iron family

nmetal s such as Fe(CloH8) (CO s, Fe(CO s,

Fe @460 BplaBet iseish tagl £n(a)ax). aPEZIPhIRyGens;

CoC5F5(CO) 7, N -1t-C5H5NO and ferrocene; <zirconium
<Lewd® BpicetypsTonfpatindgeni um conpl exes such as Zr(acac) 4

and zirconocene; <Lewis acid type conpounds>. Lew s

aCiL‘éﬁviéiBgidb%ﬁcﬁLé\ﬁiB%cﬁ@fdﬁrﬂ%‘tr‘éﬁ_@ﬁibhirﬁ@taﬁ@mbm ounds such as AlXs,
conmpounds such as Al X3, Ti X3, Ti X4, VOXS, 5, ZnX2,

TiX3,gﬁ%§C\z(?g§§V%$ AWNeEEkD Fﬁg IS E S SinAX Rabraessa B8bgen atom,

group,” an al'koxy group or "an aryl oxy

an aQRUP o B Stk SRR RSB RO D

Bu3SnCOOCH3, Ph3SnOCOCH3, Bu2Sn( OCOCH3) 2,
<OTOR N FRIHREUAET) 2, ( :

organotin compounds such as (CHz)aSnOCOCHSs, (C2Hs)sSNOCOCsHs,
BusSnOCOCH;, PhaSnOCOCH;3, BupSn{OCOCHs)z, BuaSn{OCOC+1Hza)e,
Ph3sSnOCOCHS;, (C2Hs)3SnOPh, BuzSn(OCHas)2, BuzSn(OCoHs)2, BuaSn(OPhH);,
Ph2Sn{OCHz3)2, (C2Hs)sSnOH, PhsSnOH, BuzSnO, (CsH17)25n0, Bu2SnCl; and
BuSnO(OH).

Each of these catalysts may be a solid catalyst fixed inside the multi-stage
distillation column, or may be a soluble catalyst that dissolves in the reaction system.

Each of these catalyst components may of course have been reacted with an
organic compound present in the reaction system such as an aliphatic alcohol, the
aromatic monohydroxy compound, the alkyl aryl carbonate, the diaryl carbonate or
the dialkyl carbonate, or may have been subjected to heating treatment with the
starting material or the products prior to the reaction.

In the case of carrying out the present invention with a soluble catalyst which
dissolves in the reaction system, the catalyst is preferably one having 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)z; TiCla,
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n , (C2H5) 3SnCPh, Bu2Sn( OCH3) 2,
A%Og@%@ﬁf@tﬁ) 2, Bu2Sn(OPh)2, Ph2Sn( OCH3) 2,
(C2H5) 3SnCH, Ph3SnOH, Bu2SnO, (C8HL7)2SnO, Bu2Snd 2

and 15 BuSnQ(OH). Each of these catal ysts may be a
solid catalyst fixed inside the nulti-stage

KL (T POPE L WBQIEOPH, PAMBORRU) e e ol

I rea ach 'of these
SC i e N e T T
cataRon ey EoAme LR R peth o 9Bl

di aryl carbonate or _the dial kyl carbonate, or nmay.
hardd bbehows s shesticov awAfithe CPPWWUW-?HQ?@”H“O”
starting material or the products prior to the )

columadd fooearrymgtdid tha peessint davantiongtheudistilaioprepdemnn having an
invention with a soluble catalyst which dissolves in

interb&les peAtdedinsiiesd ok idoetioa? dhgrebf.i SThe edrtiraltug ronki-stage
having a high 25 solubility in the reaction liquid

distillti@arcdiin Mea&ddopiing @0 dhé pesisent amabe Toafprisesef stradilies having
catalysts in this sense include PbQ Pb(OH)2 and

)fateisChik ' ing a length L
s v FFO Tl i B B AT PR 1 2 0
Ti h)4;  SnCl 4 . -
cm Sy SR SIS P e A 0 T o s
N ihGTRESIG8 G o CarBliEe S EERlard TAae of s deindter ay (om)
continuous nulti-stage distillation 5 colum ],tO %or -
at the4pp i P SRIIMMY iprass'epRen RFEAR CHHE EHEMR 333" tPAPE bpp. @ liquid
colum having an internal 6 provided inside a trunk
outlgidt hadng antingde siamates dedam) @t disbattemiof hegalumn or in a lower
distillation colum 10 according to the present
portion\a tihé eolueamearstesthe xittonc tatrleastarienglet & ipdhe uppeepdrtion
pl ates 5 above and below a cylindrical trunk portion 7

and/eRw dithtial peANMoflthe CoOMMABE I tHengasleutkitaneiner atDedstgne inlet 4
and having an internal 6 with a nunber of stages 10 n

in theNSWEl PSitdf: ofdRE bl abofO e SR8 cutiees. ONbtethal since Fig. 1
ha@YvngBan%!ﬁnsi ge d%rret er dl (cénL)s at the top of the

shoﬁg loHETén%odiﬁe‘ﬁ? ol BREL o R M@ti-dt8ge GRENSEERALMICaccording to
the top, a liqurd ‘

the present invention, an arrangement of the internal is not limited to that of Fig. 1.

Moreover, the continuous multi-stage distillation column 10 according to the

present invention must be made to satisfy various conditions so as to be able to

carry out not only distillation but also reaction at the same time so as to be able to

produce not less than 1 ton of an aromatic carbonate per hour stably for a prolonged

period of time.  That is, the continuous multi-stage distillation column according to

the present invention meets not only conditions from the perspective of the distillation

function, but also the combined conditions required so as to make the reaction

proceed stably and with high selectivity.

More specifically, the followings are required for the continuous multi-stage
22
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having an inside dianeter d2 (cn) at the
otto‘r‘nolf\I the colum or in a lower portion of the

colum near to the bottom at |least one inlet 3 in the
upper portion and/or a central portion of the colum
bel ow the gas outlet 1, and at |east one inlet 4 15 in

distiIFaﬁitSiw'c%Wﬁﬁn BRES MY & tHGreSOhtURVeive the |iquid
ou

et 2. Note that since Fig. 1 shows one enbodi nment

: _ nc 1 shovs one el
acdol erBnplTE fD Mo sl P At o o angement. of

the inter i.s nQ hMpted to that of  Hg. 1.

Mor eover ,1 %o t$n§%(gﬂs mul ti - stage di(@t'i [lation

col 10 accordin 0 the resent invention_ nus

rmdd) s s e Basml g if& faenan EES T 0

20 carry out not only distillation but al so reaction

at the sak® t5nle 5028990t 0 be able to pfbduce not |ess

than 1 ton of an aromatic carbonate per hour stably

f or(3athe raEtionafdbe leregth dd cof) toithe insideadiamster Be(cm) of the column

continuous nulti-stage distillation columm according
must satisipforpies €3yt i nvention nmeets not only conditions

fromthe perspective of the distillation function,

but al so 4 he pompisnegdpconditions requi ggp,l so as to

make the reaction 25 proceed stably and with high

i i‘}ﬁﬁé’h@ﬁépe Fe Etag;%‘éﬂ ﬁwh%@éét)’sifﬂ&ﬁﬂlé’yl)ov"i ngs are

requi red ~continuous nulti-stage “22 A0501 UPO4
KAN distillatign_c mm according to t pr esent
i nvent i oné.d i‘lézg thlzﬁengt h L (cm nust Qg?it isfy formul a

(1) 500 < L < 80Q , (2 he inside di anet.er. D.
(D) bre tai @ahaie e ctariatr B (PR miip &5 i 1 i fpgice
~ D < 2000 (2f) (3) the ratio of the Ien%‘h L (cm to
diamaer dngindeofdharmasautiot patg safisfyiarmawrdmh  nust sati sfy
formula (3), 2 <L/ D< 40 (3), (4) the nunber of
stages n wust Dsidi s¥y3Q ornul a (4), 10 (2b anch 120 (4),

(6) the ratio of the inside diameter D (cm) of the column to the inside

diameter d, (cm) of the liquid outlet must satisfy formula (6),
3=D/d =20 (B).

It should be noted that the term “in an upper portion of the column near to
the top” used in the present invention refers to the portion extending downwardly
from the top of the column to the location measuring about 0.25 L, and the term “in a
lower portion of the column near to the bottom” used in the present invention refers
to the portion extending upwardly from the bottom of the column to the location
measuring about 0.25l.. Note that L is defined above.

It has been discovered that by using the continuous muiti-stage distiliation
column that simultaneously satisfies formulae (1), (2), (3), (4), (5) and (6), the

aromatic carbonate can be produced from the dialkyl carbonate and the aromatic

monchydroxy compound on an industrial scale of not less than 1 ton per hour with
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atio of the inside dianmeter D (cm of the
AO5O§:BFB%TE€QIS the inside dianeter dl1 (cm of the gas

outlet must satisfy formula (5), 5 <D/ dl < 30 (5),
and (6) the ratio of the inside diameter D (cm of the
colum to the inside 15 dianmeter d2 (cm of the

high %éi%{nﬂtypéﬁd Blgh okl gssftabl 362 brolofyed periolcf Ame, 26

shoul"d 'be noted that the term"in an upper

exanﬁ)?égr’éé%?eggt Hre26 8 HS”Tsn @fer%t%ﬂeﬁ&qe%gﬂwaﬁﬁﬁﬁb Bquh‘%‘nore

|nven 1 on re I on exten

d e top of the co
prefeigiy ot fsedbal 85250%8 Poe FREFOMT **na%aﬁ%fﬁg GEhis o
portion of the colum near to th tta
PFOdW%Q@r@rqnﬂﬁﬂ@rﬁﬁrBH“?‘@ffé? e 'PBUFWQFB‘E@ Bivg %9&319 'eﬂsnpeﬁects by
upwardly fromthe bottom of the columm to the |ocation
implereerting the presess ecosdingst thetarasent inkernfin isdpt gigardout this is
It has been discovered that by using the continuous
supposétite bealie i & tombatddoeffet droughttamut sinenl themeaditions of the
satisfies formulae (1), (2), (3), (4), (5) and (6),

formme:@ @S ta (Rt contHndo N aPefeaibldraryesdoc tk faspectivefactors are
di al kyl carbonate and the aromatic nonohydroxy

deschiBBRYEMyOn an industrial scale of not less than 1 ton
per hour with 23 A0501 UPO4_KAN high selectivity and

hi qth?#r‘ﬁ? %Cltels,é{ 'tﬁ%(n $588 t}ﬁ[aﬁ e éﬁt%bgggs%e%?éééé@ £d it is not

not [ ess hour s

L 300
ol S Sl Rl he oy Br. BiEEF Rt e
equié’%‘?éﬁ'g?s'a?ta«h%gecQé%r%"g?tﬁtei‘r%eﬁfcﬁy”%blof’ FbBRHBE et fPoduction

I npl ementing the process according to the present
amounltere alainednbimust grmageato brinptinkoredisp .t §\pare
due to a conbi ned effect brought about when the
preferablii tangesfoot (cmgis 2000nEak £15000, wah 2908 Eonbiznefl00 being
Preferabl e ranges for the respective factors are
yet rd@;&;:pjnelﬂ@r@bh;el ow. If L (cm is less than 1500, then the
reaction ratio decreases and it is not

If D (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, D must be made to be not more than 2000. A more
preferable range for D (cm) is 150 < D = 1000, with 200 = D = 800 being yet
more preferable.

If L/ D is less than 2 or greater than 40, then stable operation becomes
difficult. In particular, if L/ D is greater than 40, then the pressure difference
between the top and bottom of the column becomes too great, and hence protonged
stable operation becomes difficult. Moreover, it is necessary to increase the
temperature in the lower portion of the column, and hence side reactions become

liable to occur, thereby bringing about a decrease in the selectivity. A more

preferablerangefor L/Dis3 = L/D = 30,with5 = L/D = 15 being yet more
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A05010PReSshkl e to attain the desired production anmount.

Moreover, to keep down the equi pnent cost while

securing the reaction ratio enabling the desired

production anpbunt to be attained, L nust be made to

be not nore than 8000. A nore preferable range for L
prefet&if. 1S 2000 < L < 6000, with 2500 < L < 5000 being

yet nore preferable. 15 If D (cm is |less than 100,

them id 16k gy 2@%%pgh5 r& et @tiE 65&?%95%%' &5flit is not possible to

o0 keep down the

pr O_ ucti on anount : reov_er , t \ _
st OB ERRLAT LB 2 P 5 AR B e co
BB e HERIE o e SRk dhdtoR s e

Dis less than 2 or greater than_ 40, then stable .
attaingsh matushbe aeasirele beinet mexe than h2@ar Eugherarore; if nis/greater than
is greater than 40, then the pressure difference
120, breermtrenprassurcogiffaranhdediatesenfthe hep aod betiobeaitimescalwon
great, and hence prolonged stable operation becones
becothdd foougrieat, Mmddesrere, prioforigednstablesspeyation bacoreas diffitalt,
tenperature in the | ower portion of the colum, and

MordRf/R€ 6t 18l siené &amhihPSineREREEthE Rembakdterd m tBedtWer portion of the
t hereby bringi ng about a decrease in the selectivity.

colufTBhg neFo g st Bci ltle B bR et Byt goou
I 2N i 0 - eacti on .
decrfift B B laclit)a A BB anbB e b g Eah X Hgo: wit
esire roductj on _anoynt . Mreover, to keep down the
40 %q'ﬁi%nggﬁj%’&%%’e{ WRTE BrSE@NSng the reaction ratio
enabling the desired production amount to be 5
at tlhPé&ds Iessiien Hhéhemihe equipeens Corbeerammhigpy. Moreover,
Furthernore, if nis greater than 120, then the _
sincelasgs @mouwlts Pé gasreuhermpenchiiare opadihvoerasedrirdhe oriside of
colum becones too great, and hence prol onged stable
the systamat therstbielempesatibri becarhes diffibuleovED,/ ditis igsediter than 30, then
necessary to increase the tenperature in the |ower

the gadebugtodipdriz@t withdrawal amount becomes relatively low. Moreover, the

stable operation becomes difficult, and a decrease in the reaction ratio is brought
about. A more preferable rangeforD/d,is8 = D/dy = 25 with10 = D/d
= 20 being yet more preferable.

if D/ d2 is less than 3, then the equipment cost becomes high. Moreover,
the liquid withdrawal amount becomes relatively high, and hence stable operation
becomes difficult. If D/ d; is greater than 20, then the flow rate through the liquid
outlet and piping become excessively fast, and erosion becomes liable to occur,
thereby bringing about corrosion of the apparatus. A more preferable range for D /
d2is5 = D/d; = 18, with7 = D/d, = 15 being yet more preferable.

Furthermore, it has been found in the present invention that it is further

preferable for di and d; to satisfy the formula (7)
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nd hence side reactions becone liable to
AomgglgHmlﬁereby bringi ng about a 1o decrease in the
selectivity. A nore preferable range for nis 30 < n <
100, with 40 < n < 90 being yet nore preferable. If
D)dl is less than 5, then the equi pnent cost becones
hi gh. Mreevegy,; 4,sknge | arge anpbunts ofzjygaseous
corrponents ar e reaally rel eased to the outside of the
r e f t:
%Jﬁ?% ré a?roﬁér"@éfs gf‘e% r%ﬂg@ L‘tf%éﬂaﬁﬁ a@é urég%rl(\)t mvérﬁtndﬂ freans
amount . b s rel at veI
that ‘%FPFe'a{j & B Se5Ber s AOb S Lo it eip ey strie EOF fidttess than
ecrease in the reaction ratio is brought about
1000&!%8 ppreferaliy rotiesiyhanoi0as hoyss, nerg peeferably 90&!% than 5000
wth 10 < D/ dl1 20 being yet nore preferable. If D/
hoursivitheut amy claggingsof pipieg. efesieyanpsemn, éosta persersd amount of
hi gh. Moreover, 20 the liquid w thdrawal anount
the chematiesarmairate hels pekngitodacet Waile enaihtaivtieg o aeleotivity.
becones difficult. If D/ d2 is greater than 20, then

t hen, EhreciedisBe Féutarobf theerebant ilvestidr igtthanst Ipast avge aromatic
beconme excessively fast, and erosion becones liable to

carb&Y4tElcan B@Sfcﬁm&egrs‘tékgyer a Flziﬂr)rgt b@ﬁb@ﬁf ﬁ’l"‘net\biﬂw hlgSh s<electivity

appar at us nor e pre ge' for
and \grtlé fag*r%gtalp}gd%(}g‘lvhg 8F Ilr%‘?rs élqgrﬂ % téﬁ g@ﬁ(’gg%r ‘?%fﬁgé’ﬁlﬁ not less than 2

tons%%? EQF POEPTe ?Egﬁy&ac%t s bt e Her SRR e Pesets R
char@%tsflam éﬁa?&ré@‘dhe@r%%qgm%g{igp 5 .rtﬂ?aléﬁg ﬁ%cgrt%%ﬂ“ﬁlt el /DN, D

operati on has been carried out continuously in

/ di, snd 4y dstaattee ontimeus muli-stega dlmblatwlh@ewm ﬁatﬁf&rtaﬁbrfgllowmg
not | ess than 3000 hours, nore preferably not |ess

formttzan 28000=5 Lheu o0, t HGOt =arly &l 4§90ng3of& pi/gdng, 30, 30 =
erosi on and so on, and a prescribed anmount of the

= 1800mat C [o:atibogazs, ass Beenh Prddused8wrshectivntrat iésgthan 2
hi gh selectivity. A characteristic feature of the

tons HeR$@0F, Jrefeably }idt 1sssthah 286 1drRasér I8, MopdRFéferably not less
than 3 tons per hour of the aromatic carbonate can be produced. Furthermore,
another characteristic feature of the present invention is that in the case that L, D, L/
D, n, D/dy, and D / d» for the continuous multi-stage distillation column satisfy the
following formulae; 2500 = L =< 5000, 200 = D = 800, 5 = L/D = 15

40

lIA
lIA

n 890, 10

lIA

, D/dy = 25 and7 = D/d> = 15, respectively, not less
than 3 tons per hour, preferably not less than 3.5 tons per hour, more preferably not
less than 4 tons per hour of the aromatic carbonate can be produced.

“Selectivity for the aromatic carbonate” used in the present invention is
based on the aromatic monohydroxy compound 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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can be produced stably for a prol onged
AO5°E§?’?§§@%$ time with high selectivity and with a high

productivity of not |less than 1 ton per hour,
preferably not less than 2 10 tons per hour, nore
preferably not |ess than 3 tons per hour. Mreover,

ot hple é‘ctiﬁihﬁéh@'iﬁlﬂﬁisfa% éitsﬁﬁeﬁlo?lfcdlﬁﬁn@c%‘éﬁd]hg't@‘ﬂ@@bfé@ént
is that 1n the case t L, di, and

mver%o/n i nﬁréf% alﬁs!?% @gﬁg |Bﬁ%5ﬁJrﬂthta§/ @téﬁgg%r@%%rjé BEHQHQ as the

['OW n

0 <.D. < 1000, O
mtervaq 138 ReTeel (e g e paegeenfggvsg Tk e Ef“esRsthe
han 2 15 tons per hour prefera less th

distilggag cRUIMMYEre gge i s A 9ctHaﬁv P tﬂ’?fﬁr?%“@%r?é‘e “another.
per hour of the aromatic carbonate can be produced.

As thedrah éemerampleaadiubble-capiray: @ sieyeittay eaalvetray, a peunterflow
present invention is that in the case that L, D, L /

tray, B, Superat trekl, a dbakfiad trai2of the likesareqrefarables ‘As the packing,
multi-stage distillation colum satisfy the follow ng

ireglief ﬂsubla'ﬁ'gs 266K as 4 Ras&019Fing2@0 essgeiB®® Pall sinlg, & Berksaddle, a
15, 20 40 < n <90, 10 <D/ dl1 <25, and 7 <D/ d2 <

Intalé@sad]cﬁéB@@lkdﬂ?bkklﬁ@ta M3dahdiBscidng Bﬁﬂemqjam@#fregular packings
preferably not' |ess than 3 5 tons per hour, nore

suchIEMRIakLY { G %ﬁwgak ePEC )geIiSAlgo?l rSLﬂ’fertﬁH%k jng, a

aI‘OﬂHtIC ‘e can eprd ectivity

o5 0B 45 LD o R, T 0 B OR ot

reacted. Int sent .inven a 5 high

having BQ?VW;PQEPO%%‘ ReRaipR dRcks S basking S plspebe used.
attai ned, preferably not |ess than 97% nore
pr ek My ndbar e stagas(ny gd@n intermalsoged pothergreseriginvention
continuous nulti-stage distillation colum according

means thatéhe tetsbnumbenvitrayom ihe qasefdraabrhy anddinetthepegticghnumber
colum having a tray and/or a packing as the

of stagéeimitke. cabeeoftepaakingit ernal * used in the present
invention nmeans the part in the distillation colum

wheseh tﬁ@debbﬁm HefWeragleUdblkyl ddrbuahte amd thecarivhatic
one anot 5 As the tray, for exanple, a bubble-cap

mon%% pe?fcr A ntdr|ﬁ>fhe %ﬁ%n‘f‘?mﬁérﬁ‘i}ﬁn Has Bitl?i@b?r"(gwt EqMhibrium

tray, frac tray or the
cons%r?tf er{oatk?nleereaAﬁort\ hﬁeﬁ?%lﬁ'v@% has been discovered that a plate-type

distillation column having a tray as the internal is particularly preferable as the
continuous multi-stage distiliation column used in the reactive distillation.
Furthermore, it has been discovered that a sieve tray having a sieve portion and a
down comer portion is particularly preferable as the tray in terms of the relationship
between performance thereof and the equipment cost. It was also discovered that
the sieve tray preferably has 100 to 1000 holes/m? in the sieve portion. A more
preferable number of holes is 120 to 900 holes/m?, yet more preferably 150 to 800
holes/m?. Moreover, it has been discovered that the cross-sectional area per hole

of the sieve tray is preferably in a range of from 0.5to 5 cm?. A more preferable
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A050ib@%@%ﬁi‘ packi ngs such as a Raschig ring, a Lessing
all ring, a Berl saddle, a Intalox saddle, a
D|xon packl ng, a McMahon packing or Heli Pak, or
regul ar packings such as Ml | apak, Genpak,
TECHNO- PAK, FLEXI - PAK, a Sul zer packing, a 1o Goodroll
crosélé&lftid?%l Afedp&t hél%hg i Tt %rrF?r gbemakd Brefdidly 0.9 to 3 cm?.

nmul t1 - st age dlstl l'ati on columh having both a tray

Furth%?ﬁﬂgﬁ@ Qhﬂgg b%eﬂ (Hé e&f’ﬁ%‘?ﬁ g"‘g%ﬁkdﬂfé}g)f ﬂ%{f}é}?ﬁ eailf ﬁ'ﬂi gi%ve tray
s {35} ¢prepf9§ﬁﬂﬁwp;§2¥\2e2é@8n8p anaﬂi@%r“o}%oé%ﬁgks ca per o
s 0 AGRA ! 195 &J%t”t%%ﬁgw ¢ hb MR RAE I i pvidsiag Hacgpove

carbonate and the aronmatic rmnohydr oxXy conpound in
conditipasppdbe wonfinveus mutfi-sageshstdetioa relunn oiecdisstiad the present

constant and the reaction rate is slow, it has been
inverticscomebedittavadd mope ebsiit ype distillation colum

having a tray as the internal is particularly

pr afveenaeryasy blithegRasentuousntion, bt leisagre dirstitit abitmmate can
colum used in the reactive distillation. 20

be FdHJcE@rdBPﬂlﬁuobﬁlyWscol?ﬁiﬁﬂoﬁiéﬁ%’é@ﬁﬁ% ih@bresofsd 8idikyl Eadbonate

having a sieve portion and down coner portion’is
and Hﬁr %ﬂoﬁ%ﬁﬁ@%ﬁﬁngEg@%&g%h@ﬁﬁgﬁj%n% g@f&h#‘ aﬁéﬂﬁl dH{o 4 BBntinuous

mu OB TRInERES ot M BMee soh ot & ehl okl ety §gBion and
distii%btnlﬁ?r%ggéﬁgg&ggﬂrf) {he%%)r@%lgfe ggaﬁbﬁ%&wﬂgd%nggﬁow bomng point

hol es/ n2. Moreover, it has been discovered that the
reacﬁa@mxwewamlna@@mﬁé@e%@IC@hObeOErhf@eswmﬁé portign pkthe column
preferably in a range of fromO0.5 to 5 cn2. A nore
in a pasd@rsfoire arky cebuDUSRO4itHkRWIn® aigle boiligatointreactet mixture
hole is 0.7 to 4 cn2, yet nore preferably 0.9 to 3

cont&ifithg tHelst Ibast®fieardrhathnsarbeaatedirsimay et pdnadn bf thescolumn in
particularly preferable if the sieve tray has 100 to

a liqhfG8rhol %%/r‘ﬂ@nhéhéd@aﬁlb?\(ﬁe @Qﬁlh@%at@ﬂﬁl B¢ contain the alcohal,
cross sectional area per IS in a range of from

e G4 A ae:%m@ﬂ%ﬁ?ﬁ@c%tbﬁﬁ’aa%%@c@ﬁ@ﬁ@gﬂgg@%rwvcw
and gﬁasyt c':ontg roe%cﬁgn %y—pro& hgts %B'Cﬁcat aﬁ@fsar@/f E8ePLr a high boiling
point compound. Taking into consideration the equipments and cost required for
separation and purification in other processes, when actually implementing the
present invention industrially, it is preferable for the starting material to contain small
amounts of such compounds.

Moreover, in the present invention, when continuously feeding the mixture of
the dialky! carbonate and the aromatic monohydroxy compound is carried out, which
is the starting material fed into the centinuous multi-stage distillation column, this

starting material may be fed thereinto in a liquid form and/or a gaseous form from

inlet(s) provided in one or a plurality of positions in the upper portion or the central
28
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AD501QM%@q&ggrcan be attained nore easily. Wen carrying
out the present invention, at |east one aromatic
carbonate can be produced conti nuously by
continuously feeding a m xture of a dial kyl carbonate
and the aromati ¢ nonohydroxy conpound as a starting

portidfbefHeadollMhDbeAow RS igad AHlleld ithaUldder Porsh of the distillation
distillation colum in which a catalyst is present,

c:olurﬁﬁr rn |§‘QI erefé?QBFe' Be8d%he giaﬁu‘x%h‘?&tér@é\ c%'n't’ﬁihfng %‘r‘ﬁéy

continuously w thdraw ng a

t
prop$ rlgﬁ] c%f Iég%g Hggp%mciﬁo%kggq%&n%ogh@%@% h 8% ﬁ&ﬁqggg 2!'8:?19“% inlet
form and continuously withdrawi ng a high l 0i.nt
providBih fm RPR: RATEO C e isIre o ol o fieg tﬁgéﬁ%ﬁt ing
carbonate froma | ower_ portion of the colum in 15
materiah geatairangrs lagenrprBinsuidhp diakyl qarRorateg in Iarﬁfseous form from
material may contain the alcohol, the alkyl aryl
the inlat providesd imrttetowenpantiph af Ahe enhinen ahpes the kquideutlet in the
reacti on products, and nay contain reaction
lowebypeopiopdefche distitiatias calunah kyl aryl ether or a high
boi ling point conmpound. Taking into consideration the
equhRRE pFSse thePsibn! 8R-RUKERHhd 6F maﬁlﬁ@&h@tcbﬁﬁwﬁrbé present in the
purification in other processes, when act ual

contin%hg ML s‘fk?geé ?%t:l?é)[ I ES6Rh hay %@térﬁﬁm'eﬂ%bstbru't # Ihe cdde that

I'S pre erab or t e starting material to contain

R T L

ture of the dial car bonat e  and aromat.i c
metwﬁamy*apme BRI ERIGA B QU b oo
tarting material fed i nto t he conti nuous rrultl -Sta
'nStacHBthnl 2 Rlate nsids hecontinueussnudlitiztage gisiliatian ef! UWF ing
fed thereinto in a liquid formand/or a gaseous form
instaflednim thenfasm( &f)papkong. dgd thé cape obe c@tzpivatrtgat gigselves in the
positions in the upper portion or the central 28
startiNgpdatddRd ér Kf\rqzatibn diquiaf, ittib ereferable tb é&eulthehetglyst into the
outlet in the upper portion of the distillation

distiftiomdblutnh ffdin #hé pobitioh ivakbans enitigRcdbdriien of &id Hizgllation
material containing a large proportion of the

Colu omgh 'tﬁis 1248 hﬂ‘n@r&géﬂy {Eﬁ%‘ﬂ%sbﬂe@ ihitgd 's%r{n‘?% F]\'ﬂeétéﬁﬁﬂ or reaction

e inlet provid upper portion of

Ilquug'n‘?é;} b itk UL TR A kESRNEP§itRtAL sttfng material, or may

be introduced into the column from a different inlet from the starting material. The
amount of the catalyst used in the present invention varies depending on the type
thereof, the types and proportions of the starting material compounds, and reaction
conditions such as the reaction temperature and the reaction pressure. Generally
the amount of the catalyst is in a range of from 0.0001 to 30 % by weight, preferably
0.005 to 10 % by weight, more preferably 0.001 to 1 % by weight, based on the total
weight of the starting material.

The reaction time for the transesterification carried out in the present

invention is considered to equate to the average residence time of the reaction liquid
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ADBO?U@EE containing a large proportion of the
|aIkyI carbonate in a gaseous formfrom the inlet
provided in the | ower portion of the colum above the
liquid outlet in the |ower portion of the
distillation colum. In the present invention, the

in thaTBbMfiicRls FalLdggs Brstilatiah ¥slunte  PreseIctibn i varies
continuous multi-stage distillation colum may be any

depeﬁﬁfrlﬂ;o&w H@Jﬁ/ brbfttrl?@ | frfRad trgeodrgh%ti%ﬁtﬁldrﬁh c?rﬁi ‘ﬁe number of

S |nso e in t e reaction quil ere

stag%s ’the 3 o%)ftgg%tcﬁhto tr]'ee&mﬁr%n'& tMQ s‘t:ant ﬁ%ﬁta‘té]rtrgtl é’o?rﬁpélf‘nds the type

rxed |1 Nsi e colum by, fof “exa

installe e ide the contr uous ti age
and gy o smdutt i ataf cgndrReean s oh Tﬁ%errea?@r e
packing. In the case of a catalyst that dissolves in
reaclioretimetigin prignaaebfrrel O drtqt%h@lgécpreéﬁrabmg i3fo § hoyrs, more
preferable to feed the catalyst into the 15
prefegablyid.b & Bdwuwral uim from t he position above the nmiddle
portion of the distillation colum. In this case, the
catTaleytaction terdpeiztore veaibs degdnelired an thetypeadfeheatarting
reaction liquid may be introduced into the colum
matdri@ebMpbuMbis Dsédearsd e fype JRf &hbaht, ofahe MAYaly$te Generally the
| ntroduced into the colum froma different | nlet from

reacﬁ&‘? Lﬂ'g iTH §ThAde of 18m PIPUNE5GIC t heiLatbnable %o increase

|n t e present nventi on varies depending on

2
e BRI s DR R B 0 P
tomeaEE FeloCRRr G Kt FERSRBRAECBR ot ADIBIA F gLt 1 SxpRple

a range of from0.0001 to 30 % by wei ght, preferab
prodgcmrsot BY-PrOdaahy SUeh gREn %yléarb'reéherr I@sr%aS@Sowf'%ISJr%esrab'e
by wei ght, based on the total ht of the startin
For ims eaisan., thgere’ahh;orr mper@mneuﬁ@ref@ra lyén a range of from 130 to

transesterification carried out in the present
28090 \nemvel prefarablyori) e?aRt (O, et muoad @réferdbie 180do@&5@°C. Moreover,
residence tinme of the reaction liquid 29 A0501 UPO4

the rEANidi ptdtuO Parid@sSeihg iongha BgpelbBthiel dtattingmmeai@riamm.
The reaction tine varies dependr ng on the type of the

com%?ﬁr?cﬁg‘@éed BS54 d%e Eaﬁggbﬁrbp b QG H@?e@é]dtﬁé“r%a'&%ﬁer

stages, the anounts into the colum of

tempsetrQ{Ltre EeRYLS gr[i.' a'l'hé:?e@cqrﬂ)'ﬁd&resglm% rtréWBe any of a reduced pressure,

normal pressure, or an applied pressure. Generally the reaction pressure is in a
range of from 0.1 to 2x107 Pa, preferably 10° to 107 Pa, more preferably 2x10° to
5x10° Pa.

The material constituting the continuous multi-stage distillation column in the
present invention is generally a metallic material such as carbon stee! or stainless
steel. In terms of the quality of the aromatic carbonate produced, stainless steel is
preferable.

Hereinbelow, the present invention is described in more detail with reference

to the following Examples, but the present invention is not limited to the following
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Aos0RNEoRNPAt of the catalyst, the reaction conditions,
and so on. Cenerally, the 5 reactiontine is in a
range of fromO0.1 to 10 hours, preferably 0.3 to 5
hours, nore preferably 0.5 to 3 hours. The reaction
tenperature varies depending on the type of the

Exanggl@asting material conpounds used, and the type and
anmount of the catalyst. Generally the reaction

Exarﬁprgggerature is in a range of from100 to 350C It is

referable to increase 10 the reaction tenperature so

as 4,0 i r i f e ]

C oBabBEh B8 Bt MstRRR B B ant oL lF e SERbBp0y method

l.iable to . qccur, for ex | e production of
<C°'BW—”BP8WP%’%§%P'%\@agﬂnm MM3ryl ether increases,

which is undesirable. For this reason, the reaction

t efpeardtnueasinulgrdage distijation epluawges sown s i@o! baving L=

280C, nmore preferably 150 to 260C, yet nore preferably
3300180, D 260Cm, Wb @av@e 6, Nnis89.He / deact T,aandP st 8 wasrysad in the

depending on the type of the starting materi al

followioprtiandsies sed Refdréroe Example. t ilnthede ERemptes; Eisrige internal,
material, the reaction tenperature and so on. The

use WEREHddRNoMhe SN LraRNaliRgaRy cBdssAsd QRIMSEHrdd BSIShIE being
normal pressure, or an applied pressure. Cenerally the

j ; Sl f : 7
oo EELAN, PRI e 0 SR Akt 21167,

Exarﬁé’l 5x106 Pa. The material constituting the continuous
Pti- st age distillation colum in the present

i nvent. is generally a netallic material such as
<Re%CEP’8%'SEIF%Q”>or stainiess steel. In terms of the

qual ity of the aromatic carbonate produced, stainless |
st deptarting padgrigl dptentaiping phendl sedsineting carranate in a weight
_invention is described in nore detail with reference

ratiotad phreol /odimelnyl garxenaie es1.9as e doced santinugiesly inoa liquid

is not l[imted to the follow ng 30 AO501 UPO4 KAN
formB&t anfidve sate dH&INENES from an upper inlet of the distillation column.  On the
other hand, a starting material 2 containing dimethyl carbonate and phenol in a
weight ratio of dimethyl carbonate / phenol = 3.6 was introduced continuously in a
gaseous form at a flow rate of 50 ton/hr from a lower inlet of the distillation column.
The molar ratio for the starting materials introduced into the distillation column was
dimethyi carbonate / phenol = 1.35. The starting materials substantially did not
contain halogens (outside the detection limit for the ion chromatography, i.e. 1 ppb or
less ). Pb(OPh); as a catalyst was introduced from the upper portion of the column
such that a concentration thereof in the reaction liquid would be approximately 100
ppm. Reactive distillation was carried out continuously under the conditions of a
temperature at the bottom of the column being 225°C and a pressure at the top of

the column being 7x10° Pa. It was possible to attain stable steady state operation

after 24 hours. The liquid continuously withdrawn from the bottom of the column
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I content was neasured by means of ion

A050§H?§ﬁa olgr aphy nethod. <Continuous Multi-Stage

Distillation Columm> 5 A continuous multi-stage
distillation colum as shown in FIG 1 having L =
3300 cm D=500 cm L/D=6.6, n=80, D/dl = 17, and

conté%ﬁ&@?@.zﬂ%sg%ﬂ%rit%f H&h}(}lfﬁﬂé WeadoRsRiTBhE® B%dby weight of
anple. Int

Ref er ence ese anpl es, as the internal,

diphdf AMbrgRse |?|f/va‘s*}8uﬁ% R he %&ﬁ%id?%éth}% Byl gptbonate

ross-sectional area per e bei'ng appf
prodih B hdw YRS ACH ors: 2URUE e fuNBoERRHBLY BhBbHate produced per
e S e B b B SRR pPR Bh an

carbonate = 1.9 was introduced continuously in a

diphgnyd gatborfate nhagedzort ihevphenad reactsd, waaP8%.f rom an upper
inlet of the distillation colum. On the 15 other
hatplengetardnitingonmbpeizdion2vas naried g uhideethsge conditions.
carbonate and phenol in a weight ratio of dinethyl

The mbbptRp®duceheRehoar 8t S0MVAsUIY)2000uTRMs, G40 muessEY00 hours,
in a gaseous format a flowrate of 50 ton/hr froma

and 66 holi §ﬁer0$tta‘irk\ﬁ(tq dapié steaidyostaeolbrgne. 1 tBAe, 9mltans, 9.1 tons,

ratio for the starfing materials introduced into the

9.1 t%%ﬁ& Elixait {cPR Fe%p%gﬁ\/%??or. tHiBrFﬁéﬁgL?ﬁéﬁﬁ%ﬁfc{/&alte PARNela tons, 0.4

he star erials s ant’l al did not 20
cont.ai n l,ogens t,side th t [
tons; B BhF a8 a0 065 £ opBs Y R BB pRo g The
a catal yst s introduced fromthe upper rti,on of o
total et bRor BeCHOTHAPH S SRS S S heRa GrIGaTR grere 99%,
reaction liquid would be approximately 100 ppm
98%REG%:, i99% candd PR Yaresnecivelycand Neace the eppatirlorag yery stable.
under the conditions of a tenperature at the bottom
Moredver hiecobmaticluer naes Gamdasctupre sehgtantaliytdid nobgopiain
25 the colum being 7x105 Pa. It was possible to
halogeh@i{hppbablessyt eady state operation after 24 hours.
The liquid continuously withdrawm fromthe bottom of

Exafmpf gol um 31 A0501 UPO4_KAN contained 18.2 % by
wei ght of nmethyl phenyl carbonate and 0.8 % by wei ght

Of Reactive distillation was carried out under the following conditions using the
same continuous multi-stage distillation column as in Example 1.

A starting material 1 containing phenol and dimethy| carbonate in a weight
ratio of phenol / dimethyl carbonate = 1.1 was introduced continuously in a liquid
form at a flow rate of 40 ton/hr from an upper inlet of the distillation column.  On the
other hand, a starting material 2 containing dimethy| carbonate and phenol in a
weight ratio of dimethyl carbonate / phenol = 3.9 was introduced continuously in a
gaseous form at a flow rate of 43 ton/hr from a lower inlet of the distillation column.
The molar ratio for the starting materials introduced into the distillation column was
dimethyl carbonate / phenol = 1.87. The starting materials substantially did not

contain halogens (outside the detection limit for the ion chromatography, i.e. 1 ppb or
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carbonate. It was found that the anount of
AOSOPU{?{@%T% enyl carbonate produced per hour was 9.1
tons, and the anount of di phenyl carbonate produced
per hour was 0.4 tons. The total selectivity for the
met hyl phenyl carbonate and 5 di phenyl carbonate,

Iess)ba@%%@ﬂatébea RBENG WLARRHUcKHAFroRP e lﬁﬁﬁrq{!ﬂﬁén of the column

cont i nuols operation was carried out un t hese

e A SR A g o e 2

rs aft tainin St tat
ppm. oRedchs SbifiPunad Bafieod PripfdughirgeBhfiots o a
respectively for the net h I phen ar bonat e, .4
tempesatsire gt thelorlisn of the aolumﬁsbelogzily%oésanda%&f%ssw @ﬁg?e top of
respectively for t he di phenyl carbonate. The total
the cofumac bieing Pet0Ra. t havassosaible e aitrincsiablerrieady figte operation
di phenyl carbonate were 99% 99% 99% 99% and 99%
afterr@sipaati v&hg licattcdreémueuslyewitipdraati foom was bedom ft thisl aiumn
Mor eover, the aromatic carbonates manufactured

contélhbﬁtm P@by)ovéﬂ]@m dfehetbgnplaénmy| chedbagreandt . pPb byrweight of
| ess). 15 Exanple 2: Reactive distillation was carried

d.thH)?]l dapeistatt he thedd R\WhAghSORE! drhonst sisha@yt Penyl @BFbonate
tinuous nulti-stage distillation columm as in

prodgégg{ﬁ)ﬁ? pg:s%% @g%ﬁ Edr&g aﬁﬁttﬁé'aﬁgoﬂr}tgﬁ r&grﬂ{e?\'ypﬁaerﬁlg)ﬁﬁfg pfRfliced per
h car te = nt ro
hou“ﬁa%b %m 3% swnssuecﬁvﬁ%t t‘vﬁ%i@?v"%%@%ﬂéfé i
upper |nIet of the dj tlllatlon col . On the
d'phﬁﬂweqar%we Baggher F%Phﬁ'ﬂ@rfﬁé}?eﬁ W&t Ai ng di met hy!
carbonate and phenol in a weight ratio of dinethyl
car Btenged cmﬁw@uwp@r@l%@/aﬁﬁﬁrrdﬁjm@ddr&ﬁﬁtthﬁ%egwﬂons
in a gaseous format a flowrate of 43 ton/hr froma
The laoveemts ptaduced pdrdadic st BDDdtcUos ER0UMeUrs, amed2/00 sours after
ratio for the starting materials introduced into the

attaldlr@t$tbb|@t$t§ad}€§dameva8 Riordi 83 foyls, aad Boh &dres, fegpestiotly for
= 1.87. The starting materi al s substantial y di d not

the @gﬂ%@ﬁﬁg@t%@s&%t@aﬁé lodﬁdrfée Odﬂdh%%!aﬁ@ 0l4 @ris, t&spddieely for
graphy, i.e. 2 A0501 UPO4 KAN

the diphenyl carbonate. The total selectlwtles for the methyl phenyl carbonate and
diphenyl carbonate were 98%, 98%, and 98%, respectively, and hence the operation
was very stable. Moreover, the aromatic carbonates manufactured substantially did
not contain halogens (1 ppb or less).
Example 3.

Reactive distillation was carried out under the following conditions using the
same continuous multi-stage distillation column as in Example 1.

A starting material 1 containing phenol and dimethyl carbonate in a weight
ratio of phenol / dimethyl carbonate = 1.7 was introduced continuously in a liquid

form at a flow rate of 86 ton/hr from an upper inlet of the distillation column.  On the

other hand, a starting material 2 containing dimethyl carbonate and phenol in a
33
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A050L B3 Kgg(@h)Z as a catalyst was introduced fromthe
upper~portion of the colum such that a concentration
thereof in the reaction |liquid would be approxi mately
250 ppm Reactive distillation was carried out
continuously under conditions of a tenperature at the

welgﬁprtath%rﬂf%mbﬂﬁfl %Q}Bﬂﬁété)?bﬂ&wca%ﬁﬁﬁgs ﬁwtﬂfcﬁﬁ:‘éﬁrc%rﬁhublb‘ﬁy ina
top of col um bei ng 9x105 Pa. It was possible to

gase@&g EI‘%:HFn é gk?llo'\?v She D BoIHAE fr&ﬁ?é %W?ﬂnlé’lfcﬁ ?ﬁ%%nh&% column.

cont1 nuously romt ottomo

cont al ned 20. ht ..of
The B‘W%NP i fo gnrbtgﬁas(t Qﬁdnite{)'aZ} '8 o&g?egc#]%t%]the gngﬂ%%c%ﬂ column was
carbonate. It was foupd that the anount
dimeliid G@roenate s paeac! “pflo‘h’uceﬂ“ep%tﬁrtﬁwp&‘%%@'%Sﬁgeté‘ﬂﬁa”ya‘?fe not
t he amount of di phenyl carbonate produced per 10 hour
contgigdhatogensoiesitsids he getgctier fiemitfpr thejiongihremategsenly, i.e. 1 ppb or
phenyl carbonate and di phenyl carbonate, based on the
less)phdtgDPheass adatalmst W8%4ntfrdviced droan ﬁwuppebmrtion of the column
operation was carried out under these conditions. The

suchathatia tcdnpeidatistiheesoffiadine aéachion ligaid woulDB® approxémately 150
and 2000 hours after attaining stable steady state

pmee R%a%tl'?e H%ﬂﬁatlcﬁw @a%%?necﬁagt &ndi nh@[l§ly drﬁﬁa?%hblﬁ@h&ﬁ of a
or 15 the nethyl phenyl carbonate, and 0.4 tons,

temﬁeﬁ’ﬁ % %P@eoqﬁit&ﬂorlﬁ'thé %8'?@@‘; P%ﬁb?@%dapo?ﬁ@ﬁ éﬁé?é]ﬁ@ﬂt tr.1e top of
9
the G Rei 850 EapelivrirPyse tndS AUAL %ﬁ@“%‘s%%?f%ﬁ operation
Mo th t t
after it P st uﬁiwe LSS ST e Gt B DSl BgRcolumn
(1 ppb or less). 20 Exanple 3: Reactive distillatiaon
contwae%%@ |°/e@ydm'ghh@feﬂeth%ph@wl@@fb@%@mﬁt%ﬁ’é hysweight of
the same continuous nulti-stage distillation colum
diphasylicariEmatp! e ltiwasNasrarthahtherameuntadf mettwhphenylrmgrbonate

phenol and di nmethyl carbonate in a weight ratio of

produbed @ler hodi wak iy, 8 ¢atid) ainatthe amouht Wil sliphenyd dadketate produced
continuously in a liquid 25 format a flowrate of 86

per QM Was Drofenan TpRabtdl Bhrktigly fob ehdl bty pidr@Nc&ebraT and
On the other hand, a starting nmateri al cont ai ni ng

diphEhPEdM¥bn SRl BE&S BnaRd pRBRSIYeatb2d®w3s 99%.

Prolonged continuous operation was carried out under these conditions.
The amounts produced per hour at 500 hours, 1000 hours, and 2000 hours after
attaining stable steady state were 12.8 tons, 12.8 tons, and 12.8 tons, respectively
for the methyl phenyl carbonate, and 0.4 tons, 0.4 tons, and 0.4 tons, respectively for
the diphenyl carbonate. The total selectivities for the methyl phenyl carbonate and
diphenyl carbonate were 99%, 99%, and 99%, respectively, and hence the operation
was very stable. Moreover, the aromatic carbonates manufactured substantially did-

not contain halogens (1 ppb or iess).

Industrial Applicability
34



4 KAN wei ght ratio of dinethyl carbonate /
A050€ﬁg§}]&§g3 5 was introduced continuously in a gaseous

format a flowrate of 90 ton/hr froma |l ower inlet of
the distillation colum. The nolar ratio for the
starting materials introduced into the distillation

COlHATbraRSNt |H{/@'r?tfcm’ is stRABRNA § abeﬁl'ﬁﬁrﬂﬁbcesslthéﬂenglblés an

starti ng nmaterials subst anti al not 5 contain

arom%ﬁ{; %%ﬁ{biba(@%ﬁeqﬁo&@&f%?ﬁ% O(#I"PQ?IEE(QS ify %ﬂ:{ P@ﬁ)‘ﬁaz(beﬂctw:y stably

for 2 BEM S8 10 RS AUSEA. LAt SRR ETay 4 BBy Bt lna -
reaction_|iquid would be approxi mat Iy E pm i

contiRgaies Mplti-giade distlation sRkune Fom edialy! cshenalisng gn aromatic

under conditions of a tenperature at the bottom of
monahysiroxy aampbeindg 220C and a pressure at the top of 10
the col unmm being 8x105 Pa. It was possible to attain
stabl e steady state operation after 24 hours. The
[iquid continuously withdrawn fromthe bottom of the
colum contai ned 15.8 % by wei ght of nethyl phenyl
carbonate and 0.5 % by wei ght of Bi phenyl carbonate.
It was found that the anmpbunt of nethyl phenyl
carbonate produced per hour was 12.8 tons, and the
anmount of di phenyl carbonate produced 15 per hour was
0.4 tons. The total selectivity for the nmethyl phenyl
carbonate and di phenyl carbonate, based on the pheno
reacted, was 99% Prol onged conti nuous operation was
carried out under these conditions. The anmounts
produced per hour at 500 hours, 1000 hours, and 2000
hours after attaining stable steady state were 12.8
tons, 12.8 tons, and 12.8 tons, respectively 20 for
t he net hyl phenyl carbonate, and 0.4 tons, 0.4 tons,
and 0.4 tons, respectively for the diphenyl
carbonate. The total selectivities for the nethyl
phenyl carbonate and di phenyl carbonate were 99%
99% and 99% respectively, and hence the operation
was very stable. Mreover, the aromatic carbonates
manuf act ured substantially did not contain hal ogens
(1 ppb or less). 25 Industrial Applicability
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6 UPO4 KAN The present invention is suitable as
A050 :
| C process that enables an aromatic carbonate

to be produced with high selectivity and high

productivity stably for a prolonged tinme on an

i ndustrial scale of not Iess than 1 ton per hour using

a continuous nulti-stagecdpgis! | ation colum from a

di al kyl carbonate and an aromatic 5 nmonohydroxy
We CE? ound. 35 A0501 UPO4_KAN CLAIMS W claim 1. A

Fdcess for the production of an aromatic carbonate

froma dialk carbonat e .and an arorm ILC noh X .

cor?poﬁphtﬁ’r%%e for e RPuatien i ) an PuR |c§agg%et] ﬁ'rrya dialkyl

the steps of: (i) cont| nuously feeding said starting. _
carbopaterand ama@rraat@omqrmhaggommmpewagés 8i %ﬁmrl@am%%ﬂah which

colum in which a catalyst is present; (ii) carrying
compigesrtbactémoiin the colum to produce an al cohol and

at least one aromatic carbonate; and 10 (iii)

corbi neomtislipusily tfbddiay said atarting boateriabinpmiantontemots anulti-stage

m xture containing said produced al cohol from an

distill&BBATcoRsh 'nﬁ)Wthh 4 batepdt Wiprdseng gaseous form and
cont| nuously w thdrawing a high boiling point reaction

L}” EaFr?lﬁg%Lﬂ' 29 chGh Gh de c%ﬁfrﬁ? t O&Jc%@h'aﬂcohol and at least
car

onat e om a | ower pOftIOﬂ e colum in a
g d start t | h
oo Yt LB SRS ;f‘)kyfagarzoﬁ;t'e“?o”?hz“ g, e 2
t hyd f
D TR SRCRTS W bt e oo

um conprlses a structure. havin
said mra%%ecb@weohﬁanbéndwpgrotgnrrlwarqf 268 CP}LﬁrﬂrR 'm B?%?PUS form and

having a length L (cm and an inside dianeter D (cm
contigngublywitiedrawingha dighaboiling pointmeatiian wfxture containing said at least

one aromatic carbonate from a lower portion of the column in a liquid form, wherein

(a) said starting material has a molar ratio of the dialkyl carbonate to the
aromatic monohydroxy compound in a range of from 0.4 to 4, and

(b) said continuous muiti-stage distillation column comprises a structure
having a pair of end plates above and below a cylindrical trunk portion having a
length L (cm) and an inside diameter D (cm) and having an internal with a number of
stages n thereinside, and comprises a gas outlet having an inside diameter d; (cm)
at the top of the column er in an upper portion of the column near thereto, a liquid
outlet having an inside diameter d (cm) at the bottom of the column or in a lower
portion of the column near thereto, at least one inlet provided in the upper portion
and/or a central portion of the column below the gas outlet, and at least one inlet
provided in the lower portion of the column above the liquid outiet, wherein

(1) said length L (cm) satisfies following formula (1),

1500 < L < 8000 (1),
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t herei nside, and conprises a gas outl et
AO5O§Q€%§M i nside dianeter d, (cnm) 20 at the top of the

colum or in an upper portion of the colum near
thereto, a liquid outlet having an inside diameter d2
(cm at the bottomof the colum or in a | ower

po(rg%i %]g%s@é‘ Qi TR ter D Fofithe Irc%h.ﬁ"nn §5t|$fﬁ§'§the‘¥8ﬁowmb%rmula
provi ded in

t he upper portion /or a central
2) portion of the col um belom1the gas outlet, and at
' least one inlet provided in the |ower portion of the

colum a e i.gqui.d outlet, wherein,25 (1) said

| engt h ngbnjé g:gé g&%@s fol |l owi ng for )a (1), 1500 <

L < 8000 (1 36 A0501 UP04_KAN ( said |nS| %

di 438 éatlcm%éaﬁi legngthe(cod) tomaid b&SiC&er diggnataeLr(gm) Sfithi column

formula (2), 100 < D < 2000 (2), (3) aratio of said
satisfiemmdwfoﬂlowmgfowmu‘éa(aj, i nside diameter D (cm of the

colum 5 satisfies the following fornula (3), 2L/ D

< 40 (3),2  @)Ls& &= Orber of stages n $3Atisfies the

following formula (4), 20 < n < 120 (4), (5) aratio

of (ank&di mhisier 6f AaBESH SBLEREY tHef follbeingTbrmuld @) sai d

inside 10 dianeter dl1 (cm of the gas outl et
satisfiesdhe fokl qupng formula (5), 5@ D 1 dl < 30
(5) and (6) a ratio of said inside di aneter D (cnm) of

ST AL LT o 9P,
di | ai
d'amf"er 1e(r°§?)r9(}cﬁfg§19iaﬁl%?'?ﬁﬁaﬁ'{}'eé%g?@gﬁ”ﬂﬁg St hneous y
in said steg |Sllg.<
5=D/g = 30 (5), and
(6) a ratio of said inside diameter D (cm) of the column to said inside

diameter d (cm) of the liquid outlet satisfies the following formula (6),

3 <D/d =20 (B).

2. The process according to claim 1, wherein distillation is carried out

simultaneously in said step (ii).

3. The process according to claim 1 or 2, wherein said at least one
aromatic carbonate is continuously produced and an amount of the aromatic

carbonate produced is not less than 1 ton per hour.

4. In a process for the industrial production of an aromatic carbonate in
which at least one aromatic carbonate is produced continuously by continuously
feeding a dialkyl carbonate and an aromatic monohydroxy compound as a starting

material into a continuous multi-stage distillation column in which a catalyst is
37
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A050BUPHRE pocess according to claim1 or 2, wherein said
at l'east one 20 aromatic carbonate is continuously
produced and an anmount of the aromatic carbonate
produced is not less than 1 ton per hour. 4. In a
process for the industrial production of an aromatic

pres&itl 8AndhE dul reddtiokharid dibﬁmtonpmuﬂéﬁ@@myg irg eedeslatr®, i S
produced conti nuously by continuously 25 feeding a

contiﬂ%&géii kzvit‘l"lﬁfggi'?l tflﬁﬁg?iﬂﬁ%?gﬁg%é&idﬁorﬂ%%@ afHEPL prduced

o lltartln lterla conti nuous nulti-stag
otcorfy | A BB B P 85T o BERPEES iy o Oy

, istillation sinultaneoysly in the colum, .
withdgghinaaBia oling Rarasag s Mk craTiag THbsaie 3t st bR
m xture containing a produced alcohol from an upper
aromgyiecapprnate tfigen @dPwanPPRios o480 a8 iminima ligdid form, the
continuously wthdrawi ng a high boiling point
improveaoemntan whighur e contai ning said at | east one 5
aromati c carbonate froma | ower portion of the colum
i n (8) baiguitartihgrmateriabfed cgntioveasigtinionsaidiicohtifaoussmiuti-stage
starting material fed continuously into said

distilE@BhIAURHE HELld motraao ofltisd Hialigl taboreitsl @itheagromatic
nmol ar ratio of the dialkyl carbonate to the aromatic

mon ’E?E%(&'g:gﬁaoﬁﬂﬁﬂﬁ%”r%ng@ ot floii 8% fH4;B§r$H“ 0.4 to 4; and

conti nuouS multi-stage stillation colum

co | I . Vi ; t

2b00L SR DUPLRHS MY ot W B PR £ 5 rycture

| ength C nd an inside dianeter.D (c and havin
it e MRS 2o aR Deiow B ERljedic Mk athlet4Vg a

and conprises a gas outlet having an inside dianeter
lengiml (@R) and @ndpside shemetar i (@) andh hayingrainterpgbyith a number of

portion of the colum near thereto, a liquid 15 outl et
stageavithgreamsidesanidcoinpnises s gis gWlel havingnn ivsideodiretetend: (cm)

colum or in a lower portion of the colum near

at thehep ef the adlulreast increuppdrgiortion of tedcolontriweanpereto, a liquid
portion and/or a central portion of the colum bel ow

outldt MavBRPa® iHdi@d diapstent, [asat theeOtRINGbf they edluthedbriin a lower
the | ower portion of the columm above the |iquid
portiBHid Bhe cHRFAEhBar thereto, at least one inlet provided in the upper portion
and/or a central 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
(1) said length L {(cm) satisfies following formula (1),
1500 < L =< 8000 (1),
(2) said inside diameter D {cm) of the column satisfies the following formuia
(2),
100 = D= 2000 (2),
(3) a ratio of said length L (cm) to said inside diameter D (cm) of the column

satisfies the following formula (3),

2 = L/D = 40 (3),
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Aos0f Drosatkdnl ength L (cm) satisfies following formula
(1), 20 1500 < L <8000 (1), (2) said inside dianeter

D (cnm) of the colum satisfies the follow ng fornula
(2), 100 < D< 2000 (2), (3) aratio of said length L
(cm to said inside dianeter D (cn) of the colum 25

sathpéaianunisert o skgydsng shosmas de(f@lowidgliomiat4s0 (3),
38 A0501 UPO4 KAN (4) said nunber of stages n

satisfiesdhe fokl gphyng fornula (4), < n <120
(4), (5) "aratio of said inside dianeter D (cm) of the

58#52@5%@? ?@%%Q‘ZEH%Eé%e%fﬂ%%méf?ﬂéf&gﬁ?ozﬁ;?‘t@@aﬁﬁﬁﬁdﬁ
< n rat.i [ i psi j r D
diameian Jemy R tod Ben el iR 486 ilPving Riifa 187 oy " of

the liquid ogutlet satisfies the followng fornula (6),
3 <D/ 2% BPd%eE 300 5. The process (@k@Fding to
claim4, wherein an anount of the aromatic carbonate
pr dBuaedtio of aaid ingide didraater B empek thegpiums to saE inside
process according to any one of clains 1 to 5, wherein
diameleradid ced) of slad ligliy dutiet Balidfmsi thg followimbdoyla (8 1 <
d2/ d1 <5 (7). 7. The process according to any one of
claims 1 3o<6pmpereizol, DL L/ D n, 6P/ dil, and D
/ d2 for said continuous nulti-stage distillation
colum satisfy the following formulae; 2000 < L <
6000, 150 < D< 1000, 3 <L/ D< 30, 20 30 < n <

1005 Be B[(%/ce% a%caﬁdin&ftgc%inﬁ 4Pv¢hquin<aril§mount of the aromatic

respecti v

carbonate produced is not less than 1 ton per hour.

6. The process according to any one of claims 1 to 5, wherein dy and d>
satisfy the following formula (7):

1 < dp/dy = 5 @).

7. The process according to any one of claims 1 to 6, whereinL, D, L/ D, n,
D/ dy, and D / d; for said continuous multi-stage distillation column satisfy the
following formulae; 2000 = L < 6000, 150 = D = 1000, 3 = L/D = 30,

30

A
A

n 100, 8 = D/dy € 25,and 5 = D/d, = 18, respectively.

8. The process according to any one of claims 1 to 7, whereinL, D, L/D, n,
D / d4, and D / d, for said continuous multi-stage distillation column satisfy the
following formulae; 2500 = L < 5000, 200 = D = 800, 5 = L/D = 15,

40 = n = 90,10 = D/dy = 25 and7 = D/dy = 15, respectively.
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AosoBuPbhegprocess according to any one of clainms 1 to 7,
wherein L, DO L/ D, n, D/ dl, and D/ d2 for said
continuous multi-stage distillation columm satisfy the
followi ng formulae; 2500 L < 5000, 200 < D 800, 5 < L
/| D< 15, 2540 <n <90, 10 <D/ dl1 <25, and 7 <D
| &2 Ihe prespss htawrding to3shy 0nd bf LIBDds KADI &) whEnein said
process according to any one of clains 1 to 8, wherein

contuﬁ@b@s wﬁmmsta@wmmbhlcoﬂrﬁges dicadtillatian cenine®havingi Stray and/or
distillation colum having a tray and/or a packing as

10. The process according to claim 10,
@ pa%ﬁg bgﬁﬁ%gﬁémcgntl nuous multi-stage distillation

colum is a plate-type distillation columm having a
tray as the internal. 11. The process according to
wher ei n sai a.sieyv

e P RGEs TGO a St Do SRFeorioys mult-stage
~12. The process according to claim 11, wherein said
distiligtieneofuynay ihaplatedyre dlsilgeborh 6PlegIMPaYiRg @HEa s ifee internal.

portion. 13. The process according to claim12 or 13,

wherein the cross-sectional 15 area per hole of said

sieve tray is in arange of fromO0.5 to 5 cn2. 14. An

ar ormt ifhecgiobessibecaraimy fiosélaign 8 dradllogerreiordedtragfis acteve tray

nore than 0.1 ppm produced by the process according

havih® adieveOpertieh sHde BBwh dondporfien.

12.  The process according to claim 11, wherein said sieve tray has 100 to

1000 holes/m? in the sieve portion.

13. The process according to claim 12 or 13, wherein the cross-sectional

area per hole of said sieve tray is in a range of from 0.5to 5 cm?.

14, An aromatic carbonate comprising a halogen content of not more than

0.1 ppm, produced by the process according to any one of claims 1 to 13.
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