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F105077 A0501 UPO6 | NDUSTRI AL PROCESS FOR PRODUCTI NG
AN AROVATI C CARBONATE Technical Field The present
nvention relates to an industrial process for
F105%770&Qép?1§’ P8R 5 aromatic carbonate. Mre particularly,
the present invention relates to an industri al

[ f.0 td I
BRI R R e 0 RO G NG A ARDIMAR L ARBONATE
transesterification nethod pol ycarbonate by taking an
al kyl aryl carbonate as a starting material, which is
obt ai nabl e through a transesterification reaction
Techpigelhewld a di al kyl carbonate and an aromatic
monohydr oxy conpound, and 1o by converting this
st s preseat ieveation relatesrtomat industaabpivsess fe dﬁ?ﬁPﬁﬂEgﬁm
a diaryl carbonate as a nmain product in a continuous
arommatictdarisoreaye. dMstre Ipaaticubary; the presient islvieohion selgtasaioyai industrial
is present. Background Art 15 An aromatic carbonates
prockSs forpieé bedduciienaf zaargmamiouat of an atdraate catohatmuséful as a
aromati ¢ pol ycarbonate which is the nost w dely used

raw GR%E OF 'arigar@e%ﬁirlﬂ%atl(% EHbd puRicAEbdrxe by paKiIeg @mealkyisaryl
a process for producing an aromatic carbonate, a

t:arb\%I ﬁ?ﬁeeéia Uarlif G Gidt8 aia(rl/h?(f( nlgﬁﬂtémgﬁféqw&!gﬁ(é! t&PRB SRt cation

phosgene” has beén fromlong ago, and has '
| Tormpound, and

reacfd Bl bl B fend ﬁ%ﬁ“ kR rohtl dad Borgound. an
of u .ph ene, .and

by oPRyiing S Sadne Diasttinkipfo. el GpiPaRe SRty 2oy
present in the aromatic  carbonat ro usi ng thi.s

carbgpaieas a Bl MRedde 1P %C%F@H&HFN@?@?&%%F@% Ol R which
used as the raw material for the production of the

a catglystas peesgltycar bonat e. Because such chl ori nat ed
inmpurities markedly inhibit the polynerization
reaction in the 25 transesterification nmethod which is
carried out in the presence of an extrenely small

Baclgmountl Aof a basic catal yst; for exanple, even if such

chlorinated inmpurities are 1 F105077 A0501 UP0O6
An aromatic carbonates is important as a raw material for the production of

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

amount of a basic catalyst; for example, even if such chlorinated impurities are
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present in an anount of only 1 ppm the polynerization
hardly proceeds at all. To nake the aronmatic

carbonat e capabl e of being used as the raw material of
F10504d 98P bURA® e of the transesterification nethod,

troubl esonme nmulti-stage separation/purification
pres r’tgr%:gﬁ'sqen?%lrﬁal?gpfyo ?Jﬁﬁ'g ttﬁ%@%&gﬁ%sz\%éﬁlh rcﬁw é)%@@@d?&t%l? To
make B OTAUP 2 baTAts aPEDBr RIS SR EP e S b el 6F ¢

decreases due to hydrolysis loss durin ﬁ
polycadpanalt b 1o iR esien i G OpTDe Bedo oL REP D PUI HiRER
are many problens in carrying out this nethod
sepamationdrirfghtion procasseasush Eisnosighlveashing wite aeiiete agueous
hand, a process for producing aromati c carbonates
alkalhbrsmugrbn A hotwarest clfwhtar spanatioea distibakorbandserpraare thus
di al kyl carbonate and an aromatic nonohydr oxy
requIfETP ORREhdrinck Shekiigdnof thie wearaktic sationate decreases due to
transesterification reactions are all equilibrium

hydrélgﬁgtld)é%néunr% ﬂ‘ﬁs?sé;ﬁ‘@raﬁ@Hﬁdu‘nhEéﬁHfﬁpr@fc@s@é@S ethersiore Melkye are
the original systemand the reaction rates are

man%bﬂﬁﬁleﬁgqn %Sﬂg@ t&ﬁrtﬁlsr}ﬁ&ﬁoge&%b 8%«5&“%5 Bhitiidtesl ddale.

uci ng aro |c carbonates ustrlalylnlarge

bgttz”&ti uﬁ'lke g‘aﬁg Blfg%ég: f’ﬁ)ov 1 %J Bbﬁatlég‘{ﬁrough

|es

of .these have rel ated,.t ne
tranieg»?%ﬂfg?éfw Seacliens pebvern g ?'EM FRoPRR: Qf‘%ﬁﬁf?’%@?
npounds have been proposed as cat al e/ {{ F Si .
mon@wsozsy COMRRSBYHRAISA AN HEREYSoRUCIE Pnés‘z%lﬁﬂ Igtion reactions
Lewi s acids such as a transition netal halide and
are aleednglibraira reestivingg &?@%bﬂ%@%%@%?%?la@%@%ﬁf‘&e'ﬂtoward
20 Japanese Patent Application Laid-Cpen No
the Glging593Em 2agdne seactaremtes\ais $lowt anmh henge thamgdiavedeen
56- 123948, Japanese Patent Application Laid-Qpen No.

manp @ifi23949 in praLcerpandiaiy dcavbiates Geiusnaljandatge amounts using
Application No. 2528412, British Patent No. 1499530,

this Afeghdd S. SRairanbrodesalé HiR/éAen hapene depRajeen the above
Application Laid-Open No. 51-75044 (corresponding to

dlﬁlc\ﬁﬁ?és 61 ARt BARBE HARE! refAéd %‘dé@eio@ﬁ@%@?a catdlyddiSincrease
Pat ent No 4045464)), tin conpounds such as an

o BT, LT S 1 o s ks
type (% tran%%spenﬂcatlon reaction. For example, Lewis acids such as a transition
metal halide and Lewis acid-forming compounds (see Patent Documents 1:

Japanese Patent Application Laid-Open No. 51-105032, Japanese Patent Application
Laid-Open No. 56-1233948, Japanese Patent Application Laid-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. 2552807, and u.s.

Patent No. 4045464)), tin compounds such as an organo-tin alkoxide and an

organo-tin oxides (see Patent Documents 2: Japanese Patent Application Laid-Open

[\
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F105077 AO0501 UPO6 No. 54-48733 (corresponding to \West
Cerman Patent Application No. 2736062), Japanese
t cation Laid-Open No. 54-63023, Japanese
Fm‘r’@t—gﬁg’oﬁggbé\’cati on Laid-QOpen No. 60-169444
(corresponding to U S. Patent No. 4554110), Japanese

No. 533 &3 @ﬁg}sﬁgﬁ{j@%@@s@éﬂnm Paﬁﬁﬂiﬂg%giéénon No. 2736062),

(corres Patent No. 5 704), Japanese

JapafsRy e R R AR AT P RERE, Hieo 30, A8 dTese BRRER R piication
Laic-Csrre dodPHad g ropsghe s Prelilg) 15541 Q)clapanese

Patent Application Laid- n_No. 60-169445

PatentAnrlsation drid;Opgniie. 6%&%&‘&5 (Eorrespenai) o U s BalaratNo.
Pat ent Application Laid-Qpen No. 62-277345, Japanese

4552Padkrlapappse PatershrndicationLajskapap Nop 62520635, Japppese Patent
and al koxi des of alkali netals and al kaline earth

Application saids@peRdie t-266060rIapaBesa et Apmigaton Laid-Open No.
Application Laid-Qpen No. 57-176932), |ead conpounds

60-168661 RafreboRdimignerny $. LatdatNmetEs A0k ntapaAppt iPederiton
Lai d- Open No. 57-176932, Japanese Patent Application

Applicatign ParpoNen Nd.-81R9602445 ceuimdspoaairef ton®SaPatentcio as552704),
copper, iron and zirconium (see Patent 15 Docunent 5:

Japa}ﬁ%@éﬁ%ﬁ@nt&%&ﬂ%ﬁti&? R i BipkepN . a2 Ppe4s Naipahiésd $&tdf)Application

I tani c aci esters (see Patent Docunents 6: Japanese
B . " . _ :
Laic T o R eRR o SRR T 2 S =y alkaling earn
Pat ent i cation.,lLalLd-Cpen - .l
metely (564 BafeEk BSF et 35 gt koo APpeirpal ghet kR,
C nt 7: Japanese Patent plication, Laid- .
5718854 mmtpes! SaMpBaR TS et gt Doyt A Lirigs e T ateht
4609501) ), conpounds_of Sc, M, Bi, Te or. the
AppliGatien | sid: il oy %ﬁpafﬁﬁgﬁj&ﬁenb%ff’@iﬁat"’” Lard-Open No.
Application Laid-Open No. 1-265064), ferric acetate
1-93666% dempexeDotuetals S9ch ReraRESE At & ZIFGRIYRLEee fr atent
Lai d- Open No. 61-172852), and so on have been D
DocpmepbSedbparimseRatent Applmatiohdraid-€perhiodd E4@B4Abh ditwiis acid
equi | i brium cannot be solved nerely by devel oping the

esterd (et RPatest Dosothehenteldpmesedtatenehyplivatipnilssd-€penoNo.
be sol ved including the reaction systemin order to

58-1?(?;58%35%@3%&%:5@ td OrStigtennplos 441 @464y ddpatésenPaiemt ng
Application Laid-Open No. 1-265062), mixtures of a Lewis acid and a protonic acid
(see Patent Document 7: Japanese Patent Application Laid-Open No. 80-173016
(corresponding to U.S. Patent No. 4609501)), compounds 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 soived including the reaction

system in order to provide a process for the industrial production aiming for mass
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3 F105077 A0501 UPO6 production. Attenpts have al so
been made to devise a reaction systemso as to shift

FmS%gépgﬁﬁiplpigEri um toward the product system as nuch as

d thus inprove the yield of the aromatic
carbonates. For exanple, for the reaction between

et hyl 5 carbonate and phenol, there have been
pmd'“gértfé&)sed a method in which by-produced nethanol is

distilled, off zeotro t 0ge r. :

o BYEE MR TR PSR MR ol PR B e st Bbtem g e to it the

Japanese Patent Application Laid-Open No. 54-48732
cquilPEbiT CRSRINR 1o ChEYE e PRaFL e e RO FRG: o TRBove the
736063, and U.S. Patent_ No. 425273&%2, and gﬁyethog. hvl
yield jof thehpEamatiecaBoRalRst  Frob@XaEPIadof i IRACHPR bbyesy difpethy

renmoved by being adsorbed onto a nol ecul ar sieve (see
carbdrate rancpvanntherns have hpan @sepgegded Mekppd it whicypy-produced

Lai d- Open No. 58-185536 (corresponding to U S. Patent
methiiool ¥1d4@ %)) off Mpeeevieopy gathdrosithas axlestropedarming agent (see

proposed in which, using an apparatus in which a
Patefli Bbtlin@ht 00: S@baHBel BatpnoAppleghtion Lizg-OpferaNo ea54-487 32

an al cohol produced as the by-product in the reaction

(comrb8p&§dAL 8 §le &fGemiaPhltet POPAEAIIH NoXV 86663, Endall® datent No.
the sane tine unreacted starting material that

425%";-?’2)2[3‘?1 &S methG® Pﬁgﬁﬂ:ﬁ%@fnﬁet%no%r%ﬁhhé@taisQlﬁ‘e 6§fﬁoduct is

cument s exanpl es I n Japanese Paten
[ i i ds n =12 PR t4Q.
remd{RR bERH b BB bieciiachisid fsce BLIGRERR I 10
Applicatio ai d- Open . -2 1y
sapyiERe fedenPRpaet R A RO L2 d Cepen (N SR tp, S
(corresponding .o U S. Patent No. 4554110 20 .. . .
Patels A FdD4PT)) AMTEGUTPATRHT O 286 PERTELPRESbR e, using
60- 169445 %_corre_sp_ondi ng to U S. Patent No. 4552704), |
an apRargive i whichsp distilatippedHmnds mrevged G teRidladgaRtorng) alcoho
60- 173016 (corresponding to U S. Patent No. 4609501),
prodexathasdbeihy-pragantisdhe Paactian iamePaciedeif frandbepeactiqn mixiure,
61-172852, exanples in Japanese Patent Application
and batre pes tiNee ubleR9db 4G tirex avapdréeal that Sgpmnates iPaepanated off by
Application 25 Laid-Open No. 62-277345). ‘
distillation (see Patent Documents 12: examples in Japanese Patent Application

Laid-Open No. 56-123948 (corresponding to U.S. Patent No. 4182726), examples in
Japanese Patent Application Laid-Open No. 56-25138, examples in Japanese Patent
Application Laid-Open No. 60-169444 (corresponding 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
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However, these reaction systens are basically batch
systemor switchover 4 F105077 A0501 UPO6 system

ec t eis thelimtation in the inprovenent of
F105q7l:f'egp %PFS‘% rate through catal yst devel opnent for

such a transesterification reaction, and the reaction

systeE{]aLZQ%caausstel bgres is(m'e |l§'PgtlE)Elle§ tfllé mh‘ﬂ%vgﬁ'?ﬁt Bf‘f?'}égl@acﬁaﬁtrate

Systeém s pr l'e to cont’i nuous system
oo eSS P O Pl o
et s Sl e BRGREIS S S5 oy P Bt bl o

rate being slow, and a gas-liquid interface in ﬁq
contineeies 8ystemi n@féhaw,,a @@@W%ﬁ stRdng Ankreagtor (S TR) system in
liquid. Hence it is not possible to nmake the
whicle ardistillsition dolughn isterovidtichern $op of a reacipr hag been peoposed as a
attain the object of producing the aromatic carbonate
contifoolis BystEs], Yut thararmge peotHemsssub st thiel rgatioon eate being slow, and
prol onged period of tinme by neans of the
a ga@-ﬁ@bﬁ@ iRac8 e tha Ridt0siSheing Behaia biiséé shidise elumenof thebiequid.
resol ved before econom cal industrial inplenmentation

Hendesit ROSS e&l&%iblg lfkfrr%rk%stﬁﬁtcoh%%r?h%?ha\ﬂﬁzc@ﬂﬁéwpﬁ‘s difficult to

reactiv stillation nmethods in ich such

attaifh | @3@%?&’ 6rjofi?{:|'n§rlhé %ﬁ@bge c'al?qcﬁ'?a; té 'cSHtur%BusW‘lnaarge amounts

uous 'nu I St |on col unm
nul t aneo sI wi t h
stablyfbe bR g belpy &1 TR R e g bl e fbnelothods
h t t t t ful
and gwal%yé%g%\%ar%ﬁ%ﬁ é%hsa(ghsqgg{ggggs ch%ﬁo'gﬁg#%ﬁ%&s&n% 3@8& Vgntatlon
distillation method in which a dialkyl carbonate and
Is poghibit-onat i ¢ hydroxy compound are continuously fed into

a multi-stage distillation colum, and the reacti ,
i s Tw piesgnbuiventsis naye @evglanesi r@élt:hd\|Lsf'>e<3h.§t:»|'E@iﬁt’s‘ilnufﬁﬁt'flCHIé in which
which a catalyst is present, while continuously

suchna triadsesterificatidrowabboh imgarripdiaut it armentiseus Byithsiageg
an al cohol produced as a by-product by distillation

distiltion edihhrimulayesid hdithwiepgraticsoop diséiaticcn @ndi dvegoeen the
produced al kyl aryl carbonate froma |ower portion of

first I eCRbAATH ﬂﬁéﬁsgélh@tfﬁudﬂoé reEive kistildapangstenPat esaful for such
Application Laid-Open No. 3-291257), a reactive

a traisebichifiahé MrdHtiBR ok Bxikpfd adBadheydistillation method in which a
diatky! carbonate and an aromatic hydroxy compound are continuously fed into a
multi-stage distillation column, and the reaction is carried out continuously inside the
column in which a catalyst is present, while continuously withdrawing a low boiling
point component containing an alcohol produced as a by-product by distiliation 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 distiliation column, and the

reaction is carried out continuously inside the column in which a catalyst is present,
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25 aryl carbonate is continuously fed into the

multi-stage distillation colum, and the reaction is

carried oqut continuously inside the colum in which a
F“OSQGLAP?%% UP@ present, 5 F105077 A0501 UPO6 whil e

contlnuously wi t hdrawi ng by distillation a | ow boiling

while hgé@s ti%@wﬁgggaﬁ@ghﬁﬁ 8’?’0% 'r?t@‘% %%lgﬂé Dok %@@é)nent

rawm ng

containiga PLF DaatE BiduFed 7S iy m‘ﬂ éed&%p@ﬁﬂguﬁv
Docunent 14: Japanese. Patent qu on 5 H_ h’ C?i \er

withcR@NIng HeuBponaGaEaing apedIda o) RRBABATS R 4

these reactions are «carried out using two continuous
portiorubt thesiohgien dsee Petentiecurosiints JapaaetR Raterd ARPAFgIon
carbonate is produced continuously while efficiently
Laid-Opencio.ndr9858), & leglcticadintiflatien metheitedhigh these reactions are
by- product (see Patent Docunent 15: Japanese Patent

carriéPpli Gshi 8o cbatituéiemuNp stage2id0GEPN cahunias, rarathénee a diary!
distillation nethod in which a dialkyl 1o carbonate

carb@ile @ ﬂidm%ﬁ'd%)nhﬁdb@éqy vaRIERsTicieny rédyeling kedialkel carbonate
cont i nuous y fed into "the nulti-stage distillation

prodﬁ@ 4484 @‘Hroft‘iu'c f&é\%P%@E DioaWente9n b burasehp ateat Application

um | roma side outlet provided at an

Laud-é?ﬁeﬁwr ﬁ‘ﬁdh 92‘1‘?0%?%‘%&5‘ Péagftwé d&p&% G Heindd a9&hRth & Bealkyl

atron Cg Into a reactor
con ERAFTERE A o L AR e B ey e
e LSSt ol i ) wieﬁha‘*sfio%‘?d%@\fva@ﬁ%ﬂ%% ggmn’s

reaction is carrled out in both the reactor d? F ¢
witharies rema oife QuiiptiRfPv(dedalban SHerRAaiRHEgS fie/or a lowermos
Japanese Patent Application Laid-Open No. 4-224
stagd a AmedistilRatiamneolwpnl podtis itradsicad @i@rﬁ M?Cﬂzr @9@@@2* Gutside the
Japanese Patent Application Laid-Open No. 4-235951).
distipRicFhesemneacas tcebrihg abbliatsactiomerithisshpn dptedresibadkdn
present inventors are the first to enable aronmatic

thro@ BaratiRsing onlbepviistt alda etanfel aovesthy siage where the outlet is
ficiently, and many simlar reactive distillation

ro A S e e R U STt tn
colufiff &8k I@%Hf@%uﬂﬂénts 16: Japanese Patent Application Laid-Open No.
4-224547, Japanese Patent Application Laid-Open No. 4-230242, Japanese Patent
Application Laid-Open No. 4-235951).

These reactive distillation methods proposed by the present inventors are the
first to enable aromatic carbonates to be produced continuously and efficiently, and
many similar reactive distillation systems based on the above disclosures have been
proposed thereafter (see Patent 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.
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I nternational Publication No. 00/18720 (corresponding

to U S. Patent No. 5362901), 25 Patent Docunent 18:

I.talian Patent No. 01255746, Patent Docunent 19:
F105074paRdeYUPRAt ent Application Lai d-Open No. 6- 9506

(cogrgspondi ng to European Patent No. 6 F105077 A0501

U . .
o550} 0% Pl Fun Rl ATt bt paten
Aoplgiorsia GRnb N BSOS i BoB58l5 L Bk 88 oA No. 0572870,

Docunents 21: Japanese Patent ljcation Lai(g- N, ..
and U, Porars o £ ot aint RGOVBeBt & bl PasE A RaL Abplication
0582931, and U . S. 5 Patent No. 5334742), Japgngfe
Laid-Daesriio A6V d24 i erressandokie Reopgandaisat No. 0582931, and U.S.
(correspondi ng to European Patent No. 0582930, and
Patetd 1$0. F234770) Nbap=E@44 Patpnt Application beid:pen Mo 6-184058
Japanese Patent Application Laid-Open No. 7-304713,

(corr@gicitting IPEUrGpHanXBatedaPlan 0582920, artd Bip| Ratent Nn. 5344954),
Lai d- Open No. 9-40616, Patent Docunent 24: Japanese

PateREh8AIMARPD 2 Cidple sk dlefEppiiation L 8RLOpenidd eNB04013, Patent
Docunent 25: Japanese Patent Application Laid-Cpen No.

1 9 i i . Ranesis, Patent
e R e

oo 02638 R e St A e e paten
oo N 58 i MBSl N e
oon BB 2L S el e AEPOREATER = BBl e

No. 9-194436 (correspondi ng to European Pat
Docyment1 34, Japgaese EateptArp|icafgn Lg @@‘?!?) ’o.ﬁ—g Zﬁ%1é\,loPatent

Docunent 30: International Publication No. 00/18720
Docyroentssf clagangse G aters Appdicatien haid-@pendie)9-1Hap¥htJapanese

Docunents 31: Japanese Patent Application Laid-Open
PateNo Appiciticsdi28d,Operp Mine 280 RS 506 Apaanese; RetepbApplication

Lai d- Open No. 2001-64235, Patent Docunent 32: o
LaidlOp&s Nt Po0al19RE97 PatdraDdéumert 2’4 04panésm Patesy dypgilingfion

to U S. Patent No. 6596894, U. S. Patent No. 6596895,
Laid@Ofen Moo 9- R 438 (e sp6REPE1d European Patent No. 0785184, and U.S.
Patent No. 5705673), Patent Document 30: International Publication No. 00/18720
(corresponding to U.S. Patent No. 6093842), Patent Documents 31: Japanese
Patent Application Laid-Open No. 2001-64234, Japanese Patent Application
Laid-Open No. 2001-64235, Patent Document 32: International Publication No.
02/40439 (corresponding to U.S. Patent No. 6596894, U.S. Patent No. 6596895, and
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 high boiling point material containing a catalyst



10

15

20

25

Among reactive distillation systens, the present
applicants have further proposed, as a nethod that

enabl es hi ahly pure aromatic carbonates to be produced
F105G78_4Pa1 YPP®r a prol onged period of tine without a

| arge anount of a catalyst being required, a nethod in
whi eh. hi ah boi Li o . e
comppRed lpdedciettia g ARLE 1 TBlEe EnghiRhePaled of, and the
cate By it e PSS IR Bl it

Docunents 31: Japanese Patent Application La&i{:?l rkR N
Applisatiorpbaid-Grea No. 2894 iradpderane st P RIFL APEHCH! raf%ﬁé pen No.
No. 2001-64235), and a nethod carried out while .
2001 ke ET gared menehodreariied ot whie keaping; & wsight sakg pEa polyhydric
hydr oxy conpound in the reaction systemto a catal yst
arometit &lydedxyraimpoure irt thareactior( systePaoencaBlst matel gnot more
I nternational Publication No. 02/40439 (corresponding
than @ {42 PaRhe Docliher® 396 BfdimatioSal PatlmatiohdNo. EE3EB4E)
and U.S. Patent No. 6600061)). Furthernore, the

SSSdihg kVES! PhERRIE 6806894 8. 2 PErEMONo. 6508895 andd. S.
(corrt8£0 99 FJ/%@W\AE. ght nof phenol produced as a by- product

Patehglt\lg.r [ég?@é%ﬁgerltﬁr%é rBl PeESesbit NBAtoRS have bAspdsed a method

di phenyl carbonate can be produced by
. aps .of, ' LSk j ) k
in wilRR B oo Ao ALt SERHeRY RrbBht el R BpRrodl b a
for. pol ynerization of ar tic | ) : (
polypgiRioTBrERts 9308 PAcLS AATOIRAIE e T dp ey (& Bonate can be
97/ 11049 (correspondjng .t Eur opgan, Pat ent,. No.
prodpged g AneaimioUNS Tepst R HISKIACEETET 18} ) 1Y% clligoyLFarbppate can
all of these prior art docunents in which the
be uped@sdne sawdnatesabfas oty reenizdieR A Sragiatig anbﬁaf%%{&tﬁ%see
distillation nethod is proposed, there is no _
Patedit Ecicomend 3gh intsutionablPukiicatiesiNg. G741 HiEseomesponding to
apparatus enabling mass production on an industri al
EurciheaineP 4tengNon 0855884, arttbld. SL Ratenpllp. 80237/ Shor i s
there any description suggesting such a process or
appapakysr, ifran of kel riortdredcasnentstin evisch Suapatidugtian of
20 height (H cm, a diameter (D cnm), and the nunber
arorﬁét}é&%@%ﬁa{e’é) ué?rflg? therdRHGE idvgtillafibrs dthed IisJEro;p@lsedTﬁh@r@ is no
a fee r

ing rate of the raw material (Q kg/
disclistfd QretdeRer of a specific process or apparatus enabling mass production
on an industrial scale (e.g. not less than 1 ton per hour), nor is there any description
suggesting such a process or apparatus. For example, the descriptions regarding a
height (H: cm), a diameter (D: cm), and the number of stages (n) of the reactive
distillation column and a feeding rate of the raw material (Q: kg/hr) disclosed for

producing dipheny! carbonate (DPC) from methyl phenyl carbonate (MPC) are as

summarized in the following table.



produci ng di phenyl carbonate (DPC) from nethyl

phenyl
carbonate (MPC) are as

car! el sunmari zed in the foll ow ng

abl e. F105077 A0501 UPO6 Table 1 H cm D cm

F105Q4@3_AFOSYREE: n Q kg/ hr PATENT DOCUMENT 400 7.5 - 4.2
14 600 25 20 23.3 15 305 5-10 15+STRUCTURED PACKI NG

Table0621400850<0623 200 4 - 0.8 24 525 0.7 28
600 25 20 31 33 600 25 20 31 34 600 - 20 22.3 35

See Patent Docunent 34: Japanese Patent Application

.o
H:pm dnt 10166'21@: 05%&9%:" Pat ohf0 69/ N bAHENT POCUMENT
45’@_tent mcurrent 35: Japanese Patept Ampli¢ation 14
ar o Qe N 5-25577 (corresponal tO|Europea
680t elnt 08392001 __a .S Pateht 2&3 7A7Rng) :715
305 hef Ba0ds| 1548TRUGTYRBEDINEKING (IS @Bti |stage 21
G [T 8T O OIS e ven of Téong qut (TS 2s
—Eet -Re—featttve ulDlllldllUllhyblC”ldlv
2000sk 10 di ch osed by the present |ap@8cants in P#%nt
Docupentss 15, 33 and 3 As can b¢ gern ffrom Tablas 1,
tHre—rexinomyvatues of L jTevari ous [COo Tigns fTor t
ebor | he2mboye reactiomtare H= 600 cni31D 3 25 cm3%h =
Pat ent cument 2 an = 3
Bab I(I ’\f r\f r‘ll r\hor\\ﬂ I\?FQ\A dr\ov\- Ar,l &g/Shr an‘(-j th%s
T SafFPohatt pryoutdctTU TTas T1UL
exceeded apprOX|nater 6.7 kg/ hr, which is not an

See Patent Document 34: Japanese Patent Application Laid-Open No. 11-92429
(corresponding to European Patent No. 1016648, and U.S. Patent No. 6262210
See Patent document 35: Japanese Patent Application Laid-Open No. 9-255772

(corresponding to European Patent No. 0892001, and U.S. Patent No. 57476089)

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

when carrying out this reaction using the reactive distiliation system are those
10 disclosed by the present applicants in Patent Documents 15, 33 and 34. Ascanbe
seen from Table 1, the maximum values of the various conditions for the continuous
multi-stage distillation columns disclosed for the above reaction are H = 600 cm, D =
25 cm, n = 50 (Patent Document 23), and Q = 31 kg/hr, and the amount of diphenyl
carbonate produced has not exceeded approximately 6.7 kg/hr, which is not an
15 amount produced on an industrial scale.
Disclosure of the Invention

It is an object of the present invention to provide, for the case of continuously

producing aromatic carbonates containing a diaryl carbonate as a main product by
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15 amount produced on an industrial scale. Disclosure
of the Invention It is an object of the present

inven%iﬂ tg provi de, for the case of continuously
F105?)7r7ed‘19 P QPQ omati ¢ carbonates containing a diaryl

carbonate as a main product by 9 F105077 A0501 UPO6

taklnéﬁﬁcﬂl%(laarﬂgacl[é?%n stig{a?f?rﬂﬂr?at?r?alawm&r ik IJpehiABbR thAdugh a

al' na roug ahsesterificati on
) bet di al k
transeam%w%f?m&%ﬁew% s&h &gl SERBhAEH Al Rep age
distillation colurmlnv\,hlch a eré hich
monQlEreshEPMEBURH LT B3 & GRIITHEUS E‘.Sﬁ?&v slifatBn iign in whic

the 5 continuous nulti-stage distillation colu
a catglystist presphio eegsontiaucesibreding Hee atashing maé%%’f'#é’ttget 0
be produced with high selectivity and hig
contipuodsi aillt-stagesdiatilafioharolemnpa @pen@e@rmssdbaben@blﬁé tiag diaryl
an industrial scale of not less than 1 ton per hour.
carb&hdteeo theepriptiased withrhigh tselestiditys ahd diggh progiuotiébysstably for a
produci ng aromati c carbonates using a continuous

proldidelll peF oISt thhé bhl driihdstried ke of viat issgthan dposaes hol@
regard| ng processes for the production of aromatic

cardyp é‘ttﬁé Rﬁ%sﬁ?ﬁﬂv%nﬂfrs@d&@ééd ¥ Brébieskifbl piddReinteamptatic

have een However, these have all been on a

carbgﬂg{etsh%?@ ﬁaﬁﬂﬂgﬁ&% huﬂpglra?@ d1&ili=hBR doRPRR aFRT00Us! S¥Bbsals

‘ een no | osures what soever on a

I
o RS DR BarESS 17 st
oI eSSBS ToB) e, SBH R RES Ay poon on

for use in an |ndustr|al produc |op ave, been
smajl sRalecRncbeharb operaingdima ibasans 'eve taémbebef aypgeen no

equilibrium let alone the process and apparatus for

disclosgrdsnabatsoeugr @n 8EPECIfGProcess 9 anparatysigbling mass production
ci rcunstances, the present inventors carried out

on astindiistsabscatel aMorethsxothere hgve bepeciof disclpswesswhatsoever of a
enabling a diaryl carbonate to be produced with high

starfdty Felt@dlicontainiagthdtiegsanyramowanttis \df taydialkgbtarbboateafor use in an
prol onged period of tinme on an industrial scale of

indug@tal lpfsdudibAnwhidrataRebedPUbnsidsredl todsaitisadvdistapeesein terms of

I nvent ors have
the equilibrium, let alone the process and apparatus for the industrial production.  In
view of these circumstances, the present inventors carried out studies aimed at
discovering a specific process enabling a diaryl carbonate to be produced with high
selectivity and high productivity stably for a prolonged period of time on an industrial
scale of not less than 1 ton per hour.  As a result, the present inventors have
reached to the present invention.

That is, in the first aspect of the present invention, there is provided:

1. A process for the production of an aromatic carbonate containing a diaryl

carbonate as a main product from a starting material comprising an alkyl aryl

carbonate, which is obtainable through a ftransesterification reaction between a

10
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reached to the present invention. That is, in the
first aspect of the present invention, there is

&rovi ded: 1. A process for the production of an
F105¢17oAlPO tUES? bonat e containing a diaryl 25 carbonate

as a main product froma starting material conprising

o bither b LR TRA Saat gl SR PRC Bt scs e
A0501 UPO6 di al kyl carbonate and an aromatic

stepsffnohydr oxy conpound, whi ch conprises the steps of:

(i) continuously feeding said st arti,n]g [nateri | into Lﬂt' {

coid i s@atisueHElY feadingSaldisring MatemaldBlu ARl Ay1-S1age

catal yst is present; ﬁ@ii_ i) carrying out the reaction
distillation belusw) imwhich deat@inseissprgsankyl carbonate and the

di aryl carbonate; (iii) continuously withdrawing a | ow
boi(ii)i ncamyingtout dhetrieantion it thee coommaitaipigduesapddialkyl carbonate
produced the dial kyl carbonate from an upper portion
and 0k dif§| e@lbematd;n a gaseous form and continuously
W t hdrawi ng a high boiling point reaction m xture 10

Cor(ﬁiﬁi %bﬂﬁn&a%ﬂyim\thmlramﬁgm@w l@oiﬁr?l%)ﬂibmt Ireastionpaidtirercontaining
of the colum in a liquid form erein (a) said

i BTN A 5\5\1% : digpdk PoftdrflofC@rtddiaHh a
said ﬁhﬁqd-eseggge é&lgﬂﬁr aétkigg%&%fgﬁur?ndécgnt ai ng 5 to 38 % by

gase@:sgﬁl%m %F‘wdS%g:«:ngngbﬂénl,g%ﬁ!l%hﬁ%\g@ﬁ%ﬁigﬂ%i% Soiﬁgré)/ébd%ndmixture

aro Xy conpound, based on
the total . ght 5. of t starti [ e 7a( :

contgiing D tnt caonals 1o 2l EibT 3 M, Sl n Phauid form,
conprises a structure having a pair of end plates

wherghbve and bel ow a cylindrical trunk portion having a

length L (cm and an_ inside di aneter é) écg% and i

havdhg saidl stattingmetsal whichisisgrnigrsaid cagiauqps multi-stage

thereinside, and conprises a gas outlet havi ng an
distilatsindmwinamentaing § toEH %oy weiahh of saisl diplkyhearbenaisans o to

in an upper portion of the colum near to the tog, a _
61 % bguialght of said aromatic monohydroxy compound, based on the total weight
of the starting material;

(b) said 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 di (cm)
at the top of the column or in an upper portion of the column near to the top, a liquid
outlet having an inside diameter d, (cm) at the bottom of the column or in a lower
portion of the column near to the bottom, at least one inlet provided in the upper
portion and/or a middle portion of the column below the gas outlet, and at least one
infet provided in the lower portion of the column above the liquid outlet, wherein

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

1500 = L = 8000 (1),

11
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outl et having an inside dianeter d2 (cm at the bottom
of the colum or in a lower portion of the colum
to the bottom at |least one inlet provided in the
F105Q]5pép5o]oHPP§on and/or a middle portion of the colum
beI ow the gas outlet, and at |east one inlet provided

ou i)g%lcli\(b\%gcﬁ %%o??;)fcgéz é;%él{rﬂnrfg%ﬂsﬁ%e%qg?%lﬁﬂ\éﬂg formula

the followng fornmula (1), 1500 L < 8000 (1), 11
{(2), F105077 A0501 UP0O6 (2) said inside diameter D (cm of
the colum satisfies the followng forpula (2). 100<
D < 2000108 3% 30P8tio of said length L (cm to
said inside dianeter D(cn) of the colunn 5 satisfies
t hé3¥aratanbhsgid tengih & (€8)) to 3aid inspesdiaesyer l?b;méﬁf the Column

nunber of stages n satisfies the follow ng fornul a

satisfiel the follswirgB@rdla (3)5) a ratio of said inside
di aneter D (cm of the columm to said inside 10

di ameter dk (lcnp ef 4che gas outlet sat{(Hfies the
following fornula (5), 2 < D/ dl < 15 (5), and (6) a

rathPsh R ahiskd &%té’@eéjh %Bﬁ‘éf@s tlﬁe(féﬂﬁwmb fofreuleql rm to

said Inside dianmeter d2 (cn) of the liquid out

satisfie he fall ngforrrula(6) 5 /d2<30
(6) 15 zldTherf] proggnss according to |téﬁ 1, wherein

3% l | a§'° OgSé@HRaEélﬁg’ngfgf D gérgw)ittﬂg%ﬂ]ﬁ%ﬁ th %a%alhglde

€ process acc ng to claim1l or 2,

, d I
W RAHET el A
and an anount of <a| d diaryl car bonat? )oro%uced i's

not |ess 4 kanP? 4o per hour. 5).an

(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),
5=D/d = 30 (6),

2. The process according to item 1, wherein distillation is carried out
simultaneously in said step (i),
3. The process according to claim 1 or 2, wherein said aromatic carbonate
containing the diaryl carbonate as the main product is continuously produced and an
amount of said diaryl carbonate produced is not less than 1 ton per hour.

In another aspect of the process according to the present invention, there is
provided:
4. In a process for the production of an aromatic carbonate containing a diaryl
carbonate as a main product in which the aromatic carbonate containing the diaryl
carbonate as the main product is preduced continuously by continuously feeding an
alkyl aryl carbonate as a starting material, which is obtainable through a

transesterification reaction between a dialkyl carbonate and an aromatic

12
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20

20 In anot her aspect of the process according to the

present invention, there is provided: 4. In a process

for the Broduction of an aromati c carbonate containing
F105G77dAQPY1 UPBAr bonat e as a main product in which the

aromati c carbonate containing the diaryl carbonate as
he main product. is produced conti ) . .
mono&yﬁquuwgpgu@cgémo@ Egﬂtl%% Wﬂl—%t:ggig lﬁiéate_ﬂg@%% tCce)luzgnsn in which a

starting material, which is obtainable through .
catalysta REaRaEh, GATBANG GH! NedCAFRoN BBTBE AIsiiaiel kU Bneously in the

carbonate and an aromatic 12 F105077 AQ501 UPO6 -
colummresifidcionslyceithstsawing @ v bailieermalnfusastion Mixtueg ggataining a
distillation colum in which a catalyst is present,
produeced gliatiyt oatbonate fremcan uppenportties afitisd cplustn ha gaseous form,
simul taneously in the colum, continuously o
and ddritidibasiyngitiadrbamdgoahighigoipog pbinteasttammiktyreweantaining the
containing a produced dial kyl carbonate from an upper

diaryPAioPBtfrob S |GRIrLBHIbA of trgnseianm ihad Muid fama| the improvement
conti nuously wi thdrawi ng a high boiling point reaction

inwrm:H(ture containing the diaryl carbonate froma | ower
portion of the colum in a liquid form the

: g‘i%g‘é%lgﬁ[‘étartir{b Jﬁggeg[éll (Rl R f@fﬂ%t@rédicﬁ‘ BoRmiRILsThultbbtale

0 sal nuous nmulti-state distillation

. .£olum contains 5.t0 .38, % ' f 1 s@i '

s PR EP S 5 8P Lol BBl it o
nonohydr oxy ¢ ound, based . on the tota ' f :

51 % R VG g AT OBl L SR REShEe hegipL weiont
distillation colum conprises a structure having a

of thp#tartiop reate@rigl at es above and bel ow a cylindrical trunk

portion having a length L (cm and an inside dianeter
D ((b) ,saihgontawiong raviti-sieae qigtiialiem calupimeenpgpes § structure
stages n thereinside, and conprises a gias out | et )

havihgd pair ahenaplaies dbaveand telow egylindrical hainkdipriien figxing a
colum or in an upper portion of the colum near to

lengtnE (&@Pand dri iavidé digmitertD liam), randinaving iadenidiraayity admimber of
(cm) at the bottomof the colum or in a | ower

stagiag[r{e ﬂ'th‘égerig\gliidtgggn? gbmisggggé@o@m Hemirigoam iralide dastetend; (cm)
at the top of the column or in an upper portion of the column near to the top, a liquid
outlet having an inside diameter d» (cm) at the bottom of the column or in a lower
portion of the column near to the bottom, at least one inlet provided in the upper
portion and/or a middle portion of the column below the gas outlet, and at least one
inlet provided in the lower portion of the column above the liquid outlet, wherein
(1) said length L {cm) satisfies the following formula (1),
1500 = L = 8000 (1),
(2) said inside diameter D (cm) of the column satisfies the following formula
(2),
100= D = 2000 (2),

(3) a ratio of said length L (cm) to said inside diameter D {cm) of the column

13
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portion and/or a mddle portion of the colum bel ow
the gas outlet, and at | east one 20 inlet provided in

the | rtion of the columm above the liquid
F1°5Q7[}t-r‘\8?3ﬂ{ﬁﬁgei n (1) said length L (cm satisfies the

followng formula (1), 1500 < L < 8000 (1), (2) said
. 4 NS ' t f th I tisfi th
sarisf AT MIRBR G ED h' T b T zom () (o)
: ¢ . 1 i d nside di D
ratio o SQM@ET%%’ (cm to sai I%e i anmet er

(cm of Ehe 3 F105077 A0501 UPB6 satisfies
the followi ng fornula sai d

_ (3), 2 L [ I .40 ,.(3),
nufblesaidNugiogg &b siages Shisfesiine f@&ﬂw'ewfé{&wla&% a
(4), 10 < n < 80 é4), 5 (5 aratio of said inside
di anet er 10 E&m) 2f8@he colum to said (Hside dianeter
dl (cm of the gas outlet satisfies the follow ng .

f ol ud aatiddf sdid ingdde digmetel B (aB)), ofdhe coBymmte saidgngide
said inside dianeter D (cn) of the colum to said
diametgidl€cmiliohtres gas datiéicsgtisties thefdlliogingl faronula(5),
satisfies the followng formula (6), 10 5< D/d2<_ 30
(6), 5. TBhespnogess gecording to item ¢5) whdrein an
anmount of the diaryl carbonate produced is not |ess

thag % r(&;ﬁi’é; oP@éidhiﬁ%{Be famdtee P(@ELESRhaCeirth i shil iaside

one o ims 1 5, wherein said starting nateri al

L S AT

o 6. herebn i an8 2 sati sty the (Tblloving
5. {'I'% r|;1rjc|3caes(s7r=?<:c:ording to item 4, wherein an amount of the diaryl carbonate
produced is not less than 1 ton per hour,
6. The process according to any one of claims 1 to 5, wherein said starting material
further contains 0.5 to 15 % by weight of alkyl aryl ether, based on the total weight of
said starting material,
7. The process according to any one of items 1 to 6, wherein ds and dz satisfy the
following formula (7)

1= di/dy =6 (7),

8. The process according to any one of items 1 to 7, wherein L,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 = 30,15 =n
< 60, 25 < D/dy £ 12, and 7 = Dfd, = 25, respectively,
9. The process according to any cne of items 1 to 8, wherein 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 20 =n

< 50, 3 =D/dy =10, and 9 = D/d> = 20, respectively,

14
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1< di1/ d2 c 6 (7), 8 The process according to any
one of items 1 to 7, wherein L, Db L/ D, n, D/ dj,

D/ d2 for said continuous nulti-stage
F105Q§r’. sf‘pWhPPBﬁ colum satisfy the followi ng fornul ae;

2000 < L 6000, 150 < D < 1000, 3 <L/ D< 30, 15 <n

10. 3Re dfpBadt acSirobfedh,d &rf? oS, e GRIRAF phigloous®
mult S PGSR e &d'aHgaslpmdgwraﬂ%@e{friﬂqﬁ%sg?.‘*g#& L jgay 25

foll owing 25 formul ae; 2500 < L 5000, 200 < D < 800, 5
theinteqnal, p < 15, 20 < n < 50, 3 <D/ dl < 10, and 9 <

D/ d2 < 20, respectlveI\t/) 14 F105077 A0501 UPO6 10.

11. The mpoessaceardmadoritpre dDawpetsinsaisheontinuous mul=+ags
said continuous nulti-stage distillation colum is a

distilidtist icbluatr tna dtillatiomagiumn bayiagkas theinteraat, thg pagking in the
the internal, 11. The process according to item 10,

uppev\/@@ﬁ&irfbfstaed:cmmﬂhl and e ray i tetlager podicst of thatdaumn,
colum is a distillation colum having, as the

12. 'W@ﬁ(b&bssbﬁ@o%td‘%hﬂdéﬁ1 W eirpsyit ipackiol dfftiee internal is
colunm, and the tray in the | ower portion of the

astr%h%ﬁ“ a“:’lk%1 The process according to item 10 or 11,
ereln sal packing of the internal is a structured

13. m‘? Hz%es&% cg yé’[c?ﬁ?rﬁsl PPl %Wefrpséélﬁfﬁﬁyl& tRE irkdrnal is a

in-sai e Internal iIs sieve tray

. hav eve por d ortion, 14.

suevq-ﬁ@y [5‘%85'@3% Sﬁc‘,’@ooro&f'%@ ap@'% ?&Fﬁq%%é% Oﬁher ein said
packi ng of the e or nore -

14. sthe praness %&eﬁ'ﬂ%?o daw GeutT g ef%sa'ds?ae%% pape internal is
having a sieve portion an wn coner portion,

one FhENg5e 6f e stadetras Reciineg. |an§1ﬁ&1§ Ui5lys19 a SR BRAK héé’ﬁ”@ a sieve
structured packing is at 15 | east one selected from

portiphangradpwosiesneit peTgonf Mel | apak, Genpak, TECHNO PAK,

FLEXI - PAK, a Sul zer packing, a Goodroll cJoackl ng and a
15. hé phaeass, according to item 12 or 14, wherein said structured packing is at

least one selected from the group consisting of Mellapak, Gempak, TECHNO-PAK,
FLEXI-PAK, a Sulzer packing, a Goodroll packing and a Glitchgrid,

16. The process according to item 13 or 14, wherein said sieve tray has 100 to
1000 holes/m? in the sieve portion,

17. The process according to any one of items 13, 14 or 16, wherein the
cross-sectional area per hole of said sieve tray is in a range of from0.5t0 5 cm?,
18. The process according to item 14, wherein said structured packing is at least
one selected from the group consisting of Mellapak, Gempak, TECHNO-PAK,
FLEXI-PAK, a Sulzer packing, a Goodroll packing and a Glitchgrid, aid sieve tray has
100 to 1000 holes/m? in the sieve portion, and the cross-sectional area per hole of
said sieve tray is in arange of from0.510 5 cm?.

In the second aspect of the present invention, there is provided:
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16. The process according to item 13 or 14, wherein
said sieve tray has 100 to 1000 holes/n2 in the sieve

(gorti on, 17. The process according to any one of itens
F1050/4_A920bWPYB  wherein the 20 cross-sectional area per

hol e of said sieve tray is in a range of fromO0.5 to 5
112 T . ' ' i
1o, BPrortfis ol BT EFRHAd ERL Sngt i 0.1 o,

t he group consi sting. of, Mel | apak. . Cempak, .d ECHNO PAK,
prodyge &’]@&Pm&e%ﬁ%‘?rgﬁ%ﬁ?i?@foge @Bﬁmgﬁ %ép};\%ki ng and a
Aitchgrid, aid sieve tray has 100 to 1000 hol es/ n2
in the sieve portion, and the cross-sectional area per
hol e of 25 said sieve tray is in a range of fromO0.5
Advantageanstk: fiaats phihesleyenliPraspect of the present

invention, there is provided: 15 F105077 A0501 UPO6

19 It Hes beemdiscovermditbataecardimgrtodhea gresendlimgiiopoiakénd an

of not nore than 0.1 ppm produced by the process '
alky| ae Fatbdrgate @oatyinioge spedificamolint of aglialkydcanteydews a starting

Effects of the Invention 5 It has been di scovered that

mateR&ERI Whids daid bikg AvEE&BonkRY RNibtaimablenftbman dialkydtksbonate and
aryl carbonate cContaining a specific anount of a

an a@ﬁdt@%oﬁ?ﬁg@@?& SoftdcindtaHd bR @rorfBii€ Mddohy8rody sdimpound, a

al ky carbonate Is obtainable from a dial kyl

diaryg%%%%ttee cgﬁ‘%ﬁ ﬂ?g%&g@ﬁn%gwdﬁgpﬁgwé@é@ of RBPRYB%ANE 18R per

mat i 'c” mono diary) carbonate can
be produced ,on an industri cal I
nour P BPbAGEEs Mol 2t ord Mot BreEdpi FEls S Harta tons
hour, nore preferably, not |ess t 3 ton e o
per RRurnWwith @ @afﬁ’@sie&étfﬁ?wgi Yoigess an 980, Prefi by BBl 148 then o7,
preferably not |ess than 97% nor re ergcgaé not 0
more prafefaphnNobless diabPy et skl Krdl Bk PeriRf of el not less
of not less than 2000 hours, preferably not |ess than
thanZM00 heurssprefenablypnetfliesaiiian $RAC hedrws, A PrefenaP!k ogt &SS than
An di aryl carbonate obtained by subjecting the
500Ghoomt i Arcdiaby mathnals cbtained by sybjdntingithe yrorsatie saganates
as a nmamin conponent thereof obtained through the
cont@iNsE e diamg Rbtshate asepasit comppoent theetdf abtained tiglough the

distillation or the like is of high
present invention to separation/purification through distillation or the like is of high
purity, and is useful as a raw material of a transesterification method polycarbonate
or polyester carbonate or the like, or as a raw material of a non-phosgene method
isocyanate or urethane or the like. Moreover, according to the present invention,
because a starting material and a catalyst not containing a halogen atom are

generally used, the diaryl carbonate obtained has a halogen content of not more than

0.1 ppm, preferably not more than 10 ppb, more preferably not more than 1 ppb.

Brief Description of the Drawing
FIG. 1 is a schematic view of the continuous multi-stage distillation column

for carrying out the present invention, the distillation column having an internal
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purity, and is useful as a raw material of a
transesterificati on nethod pol ycarbonate or pol yester

carbonate or the like, or as a raw naterial of a
F105Q1dn/BRO5HBA® nethod isocyanate or urethane or the

i ke. Moreover, according to the present invention, 20
‘because a.startir teryal and a catal yst not
provug%ifr}jﬁlcﬁq ﬁérugﬂrpéqrg%éﬂ%ggéfm are generally used, the
di aryl _carbonat e obtajned has a hal ogen content of not
Desc%p@¥95§9¥ergnge &H‘i’?erﬁlsefer ably not more than 10 ppb,
nore preferably not nore than 1 b. Brie o
1: gaseseht iBnipad tailletr avi iyehs i ety 5 ia‘%ﬁat fcl:  internal
view of the continuous nulti-stage distillation col um]_
(packing), c&-2yiingrealt (ttahe, presdrink ®RE#N.on]101 heontinuous multi-stage
distillation colum having an internal 16 F105077
distillaa50 1cdlRA, plLovenigtt ohéiudk portionnicrpor O: oinsidee diggheter of trunk
Descri ption of Reference Nunerals: 1: gas outlet, 2: o
portibr Qerngl odit liéide Hiameteat of gas iontlet (crd), ehd Inuide eliarBeter of liquid
internal (packing), 6-2: internal (tray), 7: trunk
outleP@hj on, 10: continuous nulti-stage 5 distillation
colum, L: length of trunk portion (cm, D: inside

di ameter of trunk portion (cm, dj: Inside dianeter of
gas outlet (cn), d2: Inside dianeter of liquid outlet

Besttﬁ\ﬁ(g&? qurls(%%%ﬂgs Opgfhecﬁ{vre}’]li{)]ﬂ. out the Invention 10 In

€ present invention is described in

det.ai | . di.al kyl b t . i Qi

ol 491t Fowide Shmar e e st e eRprRRt ML b, 3T o

porhs BT oA Bsd for et ek SR FafRirtedNat is a

represents an al kyl group havi ng 1to. 10 carbﬁ_?‘rgj at ons |
starting mRlesigs of thegpiespnt RAeNeN B 3 GOMBOLRR SBRIeseOrRs B Eeasr

aral kyl group having 6 to 10 carbon atoms. Exanples
formofa ). i ncl ude al kyl groups such as nethyl, ethyl,

propyl (isoners), allyl,

R'OCOOR' (8)

wherein R' represents an alkyl group having 1 to 10 carbon atoms, an alicyclic group
having 3 to 10 carbon atoms, or an aralkyl group having 6 to 10 carbon atoms.
Examples of R' include alkyl groups such as methyl, ethyl, propyl (isomers), allyl,
buty! (isomers), butenyl (isomers), pentyl (isomers), hexyl (isomers), hepty! (isomers),
octyl (isomers), nonyl (isomers), decyl (isomers) and cyclohexylmethyl; alicyclic
groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl; and
aratkyl groups such as benzyl, phenethyi {isomers), phenylpropyl (isomers),
phenylbutyl (isomers) and methylbenzyl (isomers). The above-mentioned alkyl
groups, alicyclic groups and aralkyl groups 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.

Examples of dialkyl carbonates having such R' include dimethy! carbonate,
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butyl (isonmers), butenyl (isoners), pentyl (isoners),

hexyl (isoners), heptyl (isoners), octyl (isoners),

nonyl (isoners), decyl (isoners) and cycl ohexyl nethyl;
F105HVLX9@QW@PQ@ groups such as cycl opropyl, cyclobutyl,

cycl opentyl, cycl ohexyl and cycl oheptyl; and aral kyl
. h I | i .
st 5SS LA e SRR YL T bt e
carscpein psonaregth 88 st LaaRaral el B3 pemers

_ Substituted with other substituents suych as a Iovveli
dihexyl ggrbogatrufisoraersovinerivk G%PO@@ES%J%O@@@%W&CE}’J GEPDES

25 hal ogen atom and may al so contain an unsatultf?t e?l
(isormeosid dirBxyhpadenate (isemrig), didesdrarben#gisopassfigciopentyl

i ncl ude di nethyl carbonate, 17 F105077 A0501 UPO6
carbstiate hyibydendonaneorditer dipytlioleptporaibengtes girangy| carbonate,

di al l yl carbonate, dibutenyl carbonate (isoners),
diph&Hdity Marb@idtenrbeels § aiphehylptimentarbonatebistaters),

(i soners), dihexyl carbonate (isoners), diheptyl
di(ph%ﬁgfg)gjw Sarﬁbﬁgféeﬁﬁ(me@),O@i(dﬂlorﬁ)béh@ﬂ?bérbohlas@ (iBOmpErs),

carbonate (isoners), didecyl carbonate

di(métgwﬁgg%%r?z&l) %rﬁ%ﬁ%t@&%ﬁrﬁ( rsP o &Hﬁi‘y‘irﬁetrﬂﬂl)cdé‘rF@héﬁeW

cycl oheptyl carbonate, dibenzy
. bonat e, _ di - ' i
dim e 3Ry 5Py e ap Biref FENSbEntY 2arFipde (somors) and
.. carbonate éisoners dt(chlorobenzyl) car bonat e
dl(cy@pgg ﬂ arbopRte ybenzyl ) carbonate (isoners),
O aes o5 iae st LB BU e drosemt vertir

(i soners) and 10 di (gyanoet hyl) carbonate (i songers).
are QflkyherboGREISKn IWiHeh %gﬂ%ﬁ@@k% ﬂé%U$PaY'89mt§/nQr§ggaP pour carbon

the present invention are dialkyl carbonates in whi cg,
atonflaind nahcahtieiring adwaiogerv Biegn.nok padicslamhaprefeable are shdimethyl
atonms and not containing a halogen atom A
carbRaktd, c Werdoveprd fppefebitse afimkylcadb oty parbarlegyareferable ones
Mor eover, of preferable dial kyl carbonates,

are Gi@[ktgl esRnbePpebecallieachee slbstartialy abkygbntainiby adtaegen
produced in a state substantially not containing a

oSSl s LaEATPER, a2 bRy uoodt oy o
containing a halogen atom and an alcohol substantially not containing a halogen
atom.

An aromatic monohydroxy compound used in the present invention is a
compound represented by undermentioned general formula (9). The type of the
aromatic monohydroxy compound is not limited, so long as the hydroxyl group is
directly bonded to the aromatic group;

Ar'OH (9)
wherein Ar' represents an aromatic group having 5 to 30 carbon atoms. Examples

of aromatic monohydroxy compounds having such Ar' include phenol; various

alkylphenols such as cresol (isomers), xylenol (isomers), trimethylphenol (isomers),
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cont ai ni ng a hal ogen atom and an al cohol substantially

not containing a halogen atom An aromatic

nnnohgdrox conmpound used in the present invention is
Fﬁoag7_é@‘¥bHBé@nd represented by undernentioned gener al

formula (9). The type of the aromatic nonohydroxy

cvarf GRS TP LI BRerB P R U
o 35S B, SRR AR SR Dy

conpounds havi ng such Art jnclude phepol ;. variqu
methpaayirreTsil seTERs SR PRUBNE pRIdisaErars ). meihufRytyiprieno

(isomers), trimethyl phenol (isonmers), 18 F105077
(isomaes)) petiytighanst (isaeens), paeriBheneldsemars) agd GyFighexyphenol

(i somers), propylphenol (isoners), butyl phenol
(isomarsprarisls atkoayplyémdiesath s soatsoxyphenal Hippeatss) giénol

(i somers), nethyl propyl phenol (isoners), _
ethodipPEABY (igdasal); éiyiokppisdnol setibly kb ythenyipeopyiphenol (isomers);

i soners), pentylphenol (isoners), hexyl phenol

naphthct ¢idBFbks PARd Gufb@D Soydtiieataphtidlscamd biteryanimatic
al koxyphenol s such as net hoxyphenol (isoners) and

mon%%‘@@@ﬁﬂ%buﬁ% 9{1&2 _%1}5hﬁv@?éﬁl@bhﬁ%&sﬁ%r@ﬁycoumarin

propyl pheno i soners), (1'soners) and
sont s A PSP bR TRk har oxypyr i i ne

hy ST oL AR AHOPEHE T CEWEREY PRI r s prefergbly used inthe
s SRS SR B ST 35 el g aromri

in which Ar' is an aromatic roup hayi 6.to, 10
groupdayitg @@ . cathemaions p%h*@fﬂ(%d? Qﬁmﬁ%f&? @Pé%?@fle- Moreover, of
Mor eover, of these aromatic nonohydroxy conpounds,
these mesmstib stenahyalr oxy mp@@d%i%%@%’%@@ﬁ%@o fntaining a
preferably used in the present invention. 15 The nol ar
halogat iape pfefehablgiuabd yi tregprieseat iaveotiome ar omat i c
nonohydr oxy

The molar ratio of the dialkyl carbonate to the aromatic monohydroxy

compound used for obtaining the alky! aryl carbonate that is the starting material of
the present invention must be in a range of from 0.4 to 4. Qutside this range, an
amount of unreacted material remaining, based on a prescribed amount of the alkyl
aryl carbonate produced becomes high, which is not efficient for the production of the
aromatic carbonate. Moreover, much energy is required to recover the alkyl ary!
carbonate. For such reasons, the above molar ratio is preferably in a range of from
0.5 to 3.0, more preferably 0.8 to 2.5, yet more preferably from 1.0 to 2.0.

In the present invention, not less than 1 ton per hour of the diaryl carbonate
is produced continuously.  The minimum amount of the alkyl aryl carbonate fed in
continuously for the above production is generally 5P ton/hr, preferably 3P ton/hr,

more preferably 2P ton/hr, based on the amount of the diaryl carbonate (P ton/hr) to
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conmpound used for obtaining the al kyl aryl carbonate
that is the starting material of the present

i nvention nmust be in a range of from0.4 to 4. CQutside
F105Q"W|_§0?‘%1185’06an amount of unreacted materi al

remai ni ng, based on a prescribed anmount of the al kyl

N U

carbonate Mor eover, much energy is required to

ton/Mf.ecover the alkyl aryl carbonate. For such reasons,
the above nolar ratio is preferably .
0. ShecHli G hasreopateREeaS 16 HaRBamae abi egesentvention
preferably from1.0 to 2.0. In the present invention,
mustrontaie spetiiad amowns péthmdla}kwbﬁam%\aéﬁ* ang the graspakt e
i s produced continuously. The m ni mrum anount of the
monathkirbxacynpoandonkt thefprdsent ingsniiam the owAis rgadtion thagoccurs is
above production is generally 5P ton/hr, preferably 3P
a redcBh i whigh SvPrRiciiadd yf 2 dlikeyl/dry), cevbseatecmetdoavarted into the
of the diaryl carbonate (P ton/hr) to 19 F105077

i 40 Q%@HW@Q bdWt& tibahe aabdnsestdrifeationuaiction
dnaryﬁgﬁ%n gg to be essFthan 1. 8P§ ton/ hr. The al kyl

ther&@f\;veéﬁ”1@'?&%@%%%{%6@%%% | n@lnﬁéttﬁ%'rélactf dh lsheh

esent’ i nvent must contaln speC| fied anounts of

equi &bgﬁﬁﬂ'ual kt?/qnnﬁq'h Qo @Ndnt il?weth@r;%g?m% U3 rTrLﬁ’é‘%thﬁﬁ ¥Yaterial

present “I nventi on n reac IOﬂ

ok oA P R s
e o o ABEes e s SELCRAEA R RTHE o case o

di sproportionation reaction. Since th| S reactjon i
using dfue crbinupys eLiticstage distiiaian sekinn ABRIANY 19 bﬁ@rﬁa%’f
that using a starting material 10 containing
invediiar, kepenchtheostattimgwhitsiial sontensp? é@@&t%MW@'QBbof the dialkyl
di sadvant ageous in terns of chemi cal equilibrium
carbdpwey and 5itb d1a heesighit ©f theearminativamonnhydrexy gogpsund,
using the continuous multi-stage distillation colum

surpRisrdtHeodibikyt Eabphagesatd thewntatmmosukydrioky thenpound in the
starting material contains 5 to 38 % by wei ght of the

starfh G heYdrial HRABARREG FYAnBuéfcddn thdpromictbh oPthé Hiaryl carbonate.
aromat 1 ¢ nonohydr Oxy “conpound,

A more preferable dialkyl carbonate content is 10 to 35 % by weight, with 151032 %

by weight being yet more preferable. Moreover, a more preferable aromatic

monohydroxy compound content is 10 to 58 % by weight, with 15t0 55 % by weight

being yet more preferable.

The reaction between the diaryl carbonate and the dialkyl carbonate which is
the reverse reaction to the present reaction has a high equilibrium constant, and the
reaction rate is also high. With a batch reaction system in which the gas-liquid
interfacial area is small, it can thus be easily understood that using a starting material

containing the dialkyl carbonate which is the product would be very disadvantageous

in terms of chemical equilibrium for producing the diary! carbonate for which the
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15 surprisingly the dial kyl carbonate and the aromatic

nmonohydr oxy conmpound in the starting material have

har dI an i nfluence on the production of the diaryl
F105Q74r A8 'k@ 06 A nore preferable dial kyl carbonate

content is 10 to 35 % by weight, with 15 to 32 % by
ht. bei n et _nore,pr

reverds Farian rsaﬂv%ﬂawra Mo o%ﬁ@o%éﬁnég%ofﬁ%ﬁ% pistjgion

to 58 % by Wi t h 5t05 % Db 0
systeyethatAedgnes Wparhe P@Aw% %“@h%% hbe 'qg"“@“ s

carbonate and the di aI kyl carbonat e whic E H duct
clear thatessing Bstating materisheopgdhtne daly o ﬁaeteaw 'iCBHSG'P‘ro uc

equi libriumconstant, and the reaction rate is %
wouldhbgdisativiaintag seisdh tersas of orersigel @wilwltvmuf@hp'tqwcmg the diaryl

gas-liquid interfacial area is small, it can thus be
carb@até] 3ince tere wmd bedittleidecgase st tha cwgcamrtaélpnathe@pf in the

contai ning the dial kyl carbonate which is the product
reactiiili¢lige very di sadvantageous in terms of chem cal

equi I i brium for producing the diaryl carbonate for

; eggﬂré\}é‘? itRaEHBal HisAfekdd W@@f the\ehfRuGeaRiLItbetage distillation

y occurs. Mdreover, with a small-scale reactive

colurﬂgiatcc cordi $?cpth oéfr%gsm m'izgﬁ Lﬁ%}c%uhﬁr%gﬂ/ thiB&lisadvantageous

rquidiis genera and hence it is

effecg}‘uea ltog%érrs%@gt e ﬂ%}@rﬁgﬁ‘;g?gg%ﬂ |4 |sqgﬁh?!§aﬁgngNE{?§r’(heless,
o TR 4 D g B P

little decrease in the concent t| on th
prolgnggst GBHINMPY e SEDIeeREAION H‘St'n%gﬁe '6‘985”@? %?e‘%%‘&”%‘ﬁ‘é%

if the continuous nulti-stage distillation coI um
multastegediistijation chbinpr aseendindipeiieiRSASPRY ip@rtion

surprisingly this disadvantageous effect hardl

oc churthermaak | theTétertingevatssial satberpresentinyentan Eﬁﬁ&l%‘ﬁa'n

Neverthel ess, 10 this effect has been discovered for
combbendd bsteddtion Hyyprodects; erentanipie entalky arprethghand high boiling

prol onged continuous stable operation using the

point B?lb?étﬂuété Wwhizheare @nbdunsialia thisprobess age/odiesbtiararocess. It
um according to the present invention.

has BBEH'?Suﬁ@fr%t the %ta%ﬁg hid&ri ARoRitdiningi N5 tha spwasewtight of the alkyl
I'nvention nay contain

aryl ether is preferable when implementing the present invention. A more preferable

range for the alkyl aryl ether content in the starting material is 2 to 12 % by weight,

with 4 to 10 % by weight being yet more preferable.

Accordingly, in the present invention, in the case, for example, of producing
diphenyl carbonate using as the starting material methyl phenyl carbonate which is
obtainable through a transesterification reaction between dimethy! carbonate and
phenol, it is preferable for the starting material to contain dimethyl carbcnate and
phenol, in amounts as described above, and it is further preferable for the starting

material to contain anisole, which is a reaction by-product, in an amount as

described above. Moreaver, the starting material may also contain a high boiling
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conmpounds or reaction by-products, for exanple an
al kyl aryl ether and high boiling 15 point

(g?%—products whi ch are produced in this process and/or
F1050{{ofRe01 BPBeess. It has been found that the starting

material containing 0.5 to 15 % by wei ght of the alkyl

point Eirphoheuck st & Bl dBParp i STRRhel Srppfsietihe tie.

%%E%taggﬁfﬁﬁgkahgq®qg@%gﬁweagpgﬁ% %Eejéﬁaér% ii@ﬂ/gt%ti'ir%ﬁ ra;rg a%rmétic

preferable. 20 Accordingly, in the sent | nvention .
carbanateh 60RiREENg BEtha K ICRMASNep Htﬁﬁ%gﬁg‘e C&?%Eﬂ Snats obtained
carbonate using as the starting material net h){l phen}jl .
throughrebsansestetificstiongeasieraphiiiel akyl mrgrgibanate.  Included nder this
transesterification reaction between dinethyl
transestanifinatien eerttioprerad reaction én phishethatslkoxyogroupef the alkyl aryl
starting material to contain dinethyl carbonate and
carb®HNRBGY exthartiBAMItS ties adesor gloeg aftios eromatic imoriahydroxy
further preferable for the starting 25 material to

SRMPbRsBAE $ohe. redbliciisystlem deas té emnatpraducoholj andia
com anmount gs descri bed abo*/e. Moreover, the starting

: ' | ' hdrlng ar@ EomlEHél ifto the
reac@iﬁﬁ“@ﬁ&%o’?ﬁ{%% g%@@ﬁﬁ( y@ﬁ% ngb da'1 product of
. denaturati ' et io
cian B AR ol RV SRR R WRRELE Phal R sikuon Fofction
re aromati c . carbopates containin ' s
ther B Rante-th BB NE LT FRCE A ol e PrBeegention. tis
h i, . .
i o e S i b i SR EarBbnb il kburs
transesterification reaction are a reaction in which ., ..
Moreawerankbe presestpnantione the ﬁtfvlrt'rtgrfyﬁtﬂ@i@ﬁér%@y?’s”"t containing a
exchanged with the aryl oxy group of the aromatic
halogenahyrdradayl cardppused. pinethisneasen theprodised; FRMigCERyoNates
so as to elimnate an alcohol, and a reaction in _
contaiind tiendiang lcachireze afs thé enaihlkopmpangnt Sareohdees Aplecontain a
converted into the diaryl carbonate and the dialkyl
halogehkRrat 8nd hepuglt i8 irpanasisdeinel raoatniaterial ederi iodusioially
therebetween, i.e. a disproportionation reaction. In

&;JE:% 4 bhdNRBHVIReahd of 8 trafBesleyifitdton method. That is, the
pro [ spgfo of))t%itagnati o?yr eaction of the al kyl aryl

i ' f nati §€Bhtaining the diaryl
dlarﬁ%%ﬁ@?%t%’&ﬁﬁbegfbgﬁ@ﬁ%d B8\RbmatiB chRsoriite aining the diary

( terial and catal yst not
carbonaté 55 the nhin component thereof obtained according to the present

invention to separation/purification through distillation or the like is of high purity and

does not contain a halogen at all, and hence it is very useful as a raw material for the

production of an aromatic polycarbonate through a transesterification method with an

aromatic dihydroxy compound.

The alkyl aryl carbonate used as the starting material of the present invention
is necessary to contain the specific amounts of the dialkyl carbonate and the
aromatic monohydroxy compound described above. Moreover, it may contain

compounds or reaction by-products produced in this process and/or another process,
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hal ogen atom at all can be used. In this case, the
produced aronati c carbonates containing the diaryl

carbonate as the main conponent thereof does not
F105Q7dntdpt! HP98 hal ogen at all, and hence it is inportant

as the raw material when industrially producing a
ol ycar bgnat e b ster ki i i
for exiginEan Aanos o A i tindh BERRETAE GafRine] fy method in
. subjectin he aromati c carbonates nt ai_ni P
whictiife SRk, SR Ra I RE A e ARP Y G ST e Serifcation
obt ai ned accordi ng}é o the pr eser]t, I nventi gn tot. thout
reactiospaiduicos/taken a5 &1 Pieringhaigfial dp e PIesenbinvaRtepRthou
l'ike is of high purity and 20 does not_contain a
unredribd graterial o the cataly stdrieq separated fergiamys akso prefergble.
material for the production of an aromatic ) )
Morepoky datipoaseof indasigial anpleaesdaticr 8§ incie raseRt iRvention, as the
with an aromatic di hydroxy conmpound. The al kyl aryl

dialkfiesBoRAte AtfRaroRsatidvhonbhaydriory cortpaundl used fohebriripgine alky!
I nvention is necessary to contain the specific

aryl @dTBHﬂét% Bkt sheditatiky Imsaribpsthe presenthav@iion, besides fresh
nonohydr oxy conpound descri bed above. Mreover, it nmay

i ' C HEELS i LRSSy PhisieRd into th
d'alkyﬁ%egﬁ%tgeéiajgnd/o}@@r?gts ﬁ%‘?”"%?oé‘*ﬁ’s‘? Y OR077 AOS0L

PO6 f.or ex e I Smatic
reacliraper @l S TS eR g BhE 8 oo BRIFLGARYS o RO
di al kyl carbonat e/ ar omat.i C
monh ke CERRACE R EaRve P Bt s dOf BRRR progess
starting material in the present. inyention w B o
i An LBk etk 1B RNt ATyoD. BE g kg A-containing
therefromis also preferable. 5 Moreover, in “ﬂﬁ CASE ot
compeuneh galectachiromtheaiowiagi COMRRUNGS ¢EP Hagdnt This catalyst may
i nvention, as the dialkyl carbonate and aromatic :
be tmosaimedrotng cdalysUssedfos @btaningdhaiatingryl karkanape that is the
aryl carbonate that is the starting material of the
stariges@aidrialnv entfiecably, ies icdedy Stiteairhasibedk ysed i henwgeagtion
and aronmati c nmonohydr oxy conpound newl y introduced

betwddrotHehgalkiEesrbbastesarsd thia aromati mbaohydreke catiipeund can be
use di al kyl carbonate and aromatic 10 nonohydr oxy

used QTROWRH oLESOWERPafdtemduli S process and/ or anot her
process. As a Catal yst used in the present invention,

<Le58rcoﬁ-?fﬁmld§> a net al - cont ai ni ng

Lead oxides such as PbO, PbO, and Pb30y4; lead sulfides such as PbS and
Pb,S: lead hydroxides such as Pb{OH), and Pb202(OH),; plumbites such as
Na,PbO,, KzPbO,, NaHPbO, and KHPbO; plumbates such as NazxPbOs,
NaoH,PbO4, KoPbOs, K[Pb(OH)s], KsPbO4, Ca:PbO4 and CaPbOs;; lead carbonates
and basic salts thereof such as PbCOs and 2PbCO3-Pb(OH)z; lead salts of organic
acids, and carbonates and basic salts thereof, such as Pb(OCQCHs3),, Pb(OCOCHa)4
and Pb(OCOCHs)»PbO-3H,0, organolead compounds such as BusPb, Ph4Pb,
BusPbCl, PhsPbBr, PhsPb (or PhsPby), BusPbOH and PhsPbO {wherein Bu

represents a butyl group, and Ph represents a phenyl group); alkoxylead compounds
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conpound sel ected fromthe foll owi ng conpounds can be
used. This catalyst may be the sane as the catal yst

used for obtaining the alkyl aryl carbonate that is
F105Q71{eAOBRBKPPRAg naterial. Preferably, the catal yst that

has been used in the reaction 15 between the dial kyl
bonat dth t :
and aj5lea Raciconi ool - SRR AL G PR PP e

conpounds> Lead oxi de h bO, Ph0R, a P ;
o UM S o 5 S5 BB S PR "R s o
such as Pb(OH) 2 and Pb202(OH)2; plunbites such as 20
galendaamb ainc Kerdbend\ayabates efiikHPBE SOMROYRESt es such as

Na2Pb(3, Naz2H2PbO4, K2Pb(C3, K2[ Pb(OH) 6], K4PbO4,
<Coppaz Padily ametalCahp@undsad carbonates and basic salts
t hereof such as PbCO3 and 2PbCO3' Pb(OH)2; |ead salts
of Suligasricccorapiestes ofindppear faonibt restadmeutiags EWd] £6Clz, CuBr,
t hereof, such as Pb(OCOCH3)2, Pb(OCOCH3)4 and

b Qp%g) & H2Qu(agpneb sleao BE€ us (BH;@RCu, AGNOs,
CUB'EUng’, P ’4%&%@ Busﬁvbé?z PhggﬁBr, Ph3Pb (or P?]GPbZ),

i I 2 iMl(wherei
AQBEE%%%%SQ Fgﬁd@ﬁ%@l@ﬂ}%@é@ @ec;ilr )%g?,ggggqmcwp)mu (wherein

represents a phen al koxyl ead

C ; nd aryl oxyl ead
acacc%ﬁﬁ%%éﬁhﬂé a@ﬁ%?%%é‘%ﬁ?éﬂg% H@%@%) Pb( OPh) and

Pp( CRh) 2; ead_al |l oys such as Pb-Na, Pb-Ca, Pb-Ba,
<A'kﬁﬁ-"§$aﬁ%‘aﬂ X§%> | ead minerals such as gal ena and

zinc_ bl ende; and hydrates qf, such, | unds;
<Copisall melal 3Mpierss 588’&68375 Cga%‘im@%gmm exes
~of copper famly metals such as CuCl, Cud 2, CuBr,
<ZingyRplexgd> Cult, Cu(OAc)2, Cu(acac)2, copper ol eate,
Bu2Cu, (CH30O) 2Cu, AgNGB, AgBr, silver picrate,
Ag CBiFe Clogip lexeusah @ @AISCI2and [ Cu( C7THB) ClI ] 4
(wherein acac represents an acetyl acetone chel ate
<Cabirgamd)ampdékést i netal conpl exes> 10 Al kali net al
conpl exes such as Li(acac) and Li N(C4H9) 2;
Cadmium complexes such as Cd(acac)z;
<Iron family metal compounds>
Complexes of iron family metals such as Fe(C1oHg)(CO)s, Fe(CO)s,
Fe(C4Hs)(CO)s, Co(mesitylene),, (PEt:Ph)2, CoCsFs(CO)y, Ni-n-CsHsNO and
ferrocene;
<Zirconium complexes>
Zirconium complexes such as Zr(acac)s and zirconocene;
<Lewis acid type compounds>
Lewis acids and Lewis acid-forming transition metal compounds such as AlXs,
TiXs, TiXs, VOXs, VXs, ZnX;, FeXs and SnX4 (wherein X represents a halogen atom,
an acetoxy group, an alkoxy group or an aryloxy group); and

<0rgano-tin compounds>

Organo-tin compounds such as (CH3)sSnOCOCHs, (C2Hs5)3SNOCOCeHs,

24



10

15

20

25

<Zinc conpl exes> Zinc conpl exes such as Zn(acac) 2;
<Cadn1unmconplexes> Cadm um conpl exes such as

cac 15 <lron famly netal conmpounds> Conpl exes
F105Q57_. Apé%?HEﬁmy metal s such as Fe(Gi oHB) (0O 5, Fe(CO)s,

Fe( C4H6) (CO) 3, Co(nesityl ene)2, (PEt2Ph)2,

Buasﬁﬁ%cfé&%w“é@B&%“ﬁﬁ%a%gﬁiéﬁﬁ%n@?% ST
PheSROI zﬁéﬁ‘ﬁéseﬁépac sy oo fipe b ERGREHe ERpshOP .
h
P2 SPEOBFad G ki ariAklr BanOFe BrieSaf: Lot nieba usSai ancl
an acetoxy group, an al koxy group or an aryl oxy
BuSmp@g).; and 25 <Organo-tin conpounds> Organo-tin

conpounds such as (CH3) 3SnOCOCH3, (C2H5)-3SnOCOC6HS5,

24 Eé&%ﬁﬁeé@ﬁé@lﬂ%&%a@@%tai%ﬁ%me the multi-stage
Bu2Sn( OCOCH3) 2, Bu2Sn( OCOCi i H23) 2, Ph3SnOCH3,

distills&éRbR PO mﬁﬁ%@ﬂi @'dﬁ)e?catBlygﬁfh(d})%ﬁ)v&s in the reaction system.
BuzSn( CPn) 2. Ph2Sn( OCHB) 2. ( C2H5) 3SnOH, Ph3SnCH,

504 oft @n@t BrIMehEs ARE of BebRdd Ride bbefrastictetl with an
these cata ysts be 'a soli d catal yst fixed inside

orgam}] dﬁfﬁeé%na(féﬁ%%%pt F‘LMB' rjgﬁéﬁéﬁ’eyé’(@hwué'ﬂbh 8¢ af®Yiph8ati@alcohol, the

I ssolves In the reaction

arorrt%@riggnﬂmgg%gﬁn{pggﬁgeﬁ%t Qk%lsérxl‘:@émeﬂ%t ﬁwé@ﬁérﬂfcarbonate or

or gani ¢’ conpound

the ﬁa@iﬁ%?rbb{?att@h S & PROAV PO e aaa cauer i e

carbonate, the diaryl carbonate or
startung materlal or products prior to the reaction.

In the case of carrying out the present invention with a soluble catalyst that
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; TiCly,
Ti(OMe)s, (MeO)Ti{OPh)s, (MeO),Ti{OPh)z, (MeO)sTi(OPh) and Ti(OPh)s; SnCly,
Sn(OPh)4, BuzSnO and BuzSn(OPh)z; FeCla, Fe(OH); and Fe(OPh)s; and such
catalysts that have been treated with phenol, the reaction liquid or the like.

Fig. 1 shows a schematic view of the continuous multi-stage distillation
column for carrying out the present invention.  The continuous multi-stage
distillation column 10 used in the present invention comprises a structure having a
pair of end plates 5 above and below a cylindrical trunk portion 7having a length L
(cm) and an inside diameter D (cm), and having an internal 6 (6-1: packing; 6-2: tray)
with a number of stages n thereinside, and has a gas outlet 1 having an inside
diameter d; (cm) at the top of the column or in an upper portion of the column near to

the top, a liquid outlet 2 having an inside diameter d; (cm) at the bottom of the
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10 the dial kyl carbonate, or may have been subjected
to heating treatnment with the starting material or
products prior to the reaction. In the case of
F105@ A AQPHQUBYR t he present invention with a sol uble
catal yst that dissolves in the reaction system the
catal yst is preferabl ne havi a_ hi kL
colurfinof e faed sistion Py e caliae easad Bz 8pfam. BElsfi phadniet
Exanpl es of 15 preferable catalysts in this sens
proviget inutthe UpREr PRGIEHRRAIRR @ m@@@aﬁgﬁlfmﬁf@‘a,wmm %@%Mthe gas
(MO Ti (CPh) 3, (MO 2Ti (OPh)2, (MO 3Ti (OPh) and
outleTiahOR @ast Sm@ inlet 43mETEBAAN e PIRD RATHOBED BiF @?QHW; above the
Fed 3, Fe(OH)3 and Fe(OPh)3; and such catalysts that
liquidwtet beRotd tressietedight shewsionet erobediaeanted the gantnusgus
the like. Fig. 1 shows a schenmatic view of the
multiGosGd BiasticRES Lt &gordingttd thepresent 2vertipopan Bgiengement of
carrying out the present invention. The conti nuous
the irfbridi iShAGnitéhh & fHzk 8t FR col utm 10 used in the

present invention conprises a structure having a pair

f . . a. : ; ] h
0 l\&&%o%ﬁﬁﬁé cén@%g@ﬁﬁtﬁﬁég‘%ﬁmﬁ%h RE[LNGRH Otacediding to the

gor ion avi ng m and an inside

i D f A : :
oresShQRFATIErboTbs g7 (PG P Soilods (9ad oo ale o
campaietteristia T poLgst et Sing saEfileNe e g gble to

m or in an
upper portion of the colu near to he t [ J qui
prodyge et lessitan Adorptithe Oty rashenap R?E%P&’ﬁf?fg?’y fr fHtidhged
bottom of the 25 F105077 A0501 UPO6 ,co,hur.m or, in di
peridcbakiimpor Thehisotha seNtrsiowEINWE a9 disieaty) F%lH{nnan according
| east one inlet 3 provided in the upper portion,,
to thenmesentanventitiresatisfies owt onlyternditiansifopdheRersrecyye of the
outlet, and at |least one inlet 4 provided in the | ower _
distiltidn fancodn, the ratbien tmessbcoreitidres arei cpmidingdiwith congitiens required
that since Fig. 1 shows one enbodi nent of the
so 28 Rhkd LR JotiFh Ipkbcasticpgtablyi sid Witatigmselebtivity. accor di ng
to the present invention, an arrangenent of the
| nt grpakpbsinbatly, iHdidiedindatehriqutbd fbgthelcortbeay enylti-stage
t he cont Pnuous nmul ti-stage distillation colum 10

distiﬁgt‘ti:cf-%r Eé)l[]ﬂmté’céd?&ingﬁgﬁﬁggﬁeéé?\\(%Uén‘HBnFTUSt be made to
satisTy various conditions so as to be able to
(1) the length L (cm) must satisfy formula (1),
1500 £ L = 8000 (1),
(2) the inside diameter D (cm) of the column must satisfy formula (2),
100 = D = 2000 (2),
(3) the ratio of the length L (cm) to the inside diameter D (cm) of the column

must satisfy formula (3),

2

A

L/D = 40 (3),
(4) the number of stages n must satisfy formula (4),
10 = n = 80 (4),

(5) the ratio of the inside diameter D (cm) of the column to the inside
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carry out not only distillation but also reaction at
the sane tine so as to be able to 10 produce not |ess
than 1 ton of the diaryl carbonate per hour stably for
F105017pA@%&BiNgBA period of tinme. That is, the continuous
mul ti-stage distillation colum 10 according to the

present jnvention i sfi.es..n nditionsfrom
d'amqtﬁédp@r@b%%ﬁ?\ﬁéaso@‘stﬁeh@u% S?E'Fﬁ’l fg?nﬂ%% ((f%unct | on, but
rat her these conditi ons are conbi ned \I\@é ndlti ons
requi red?2 $o Edmekel® he reaction proc abl y and
with high sel ect|V|ty 15 More specificall };‘&} tFe. .
f o(6)dhimgtiactthesipaidecdiametert b écma pf theuerldmmtpitne &side
distillation colum according to the present
diamétey et Eohof (Hb) liquie oLibeignbsisqtisfy farmsda 8t i sty formul a.
(1), 1500 <L <8000 (1), (2) the inside dianmeter D
(cm) of wthes qolusm<nBet satisfy formul €6)(2), 20 100 <
D < 2000 (2), (3) the ratio of the length L (cm to
the drpsiigl %e%cﬁé@ﬂ'%t the (é‘rlﬁ “1ﬁfant Qﬁaehﬁdnﬁm ohihet cadaningfaar to the

formula (3), D 40 t he nunber of stages
of the Lol to th
o PR A et TR i v

|ocat&% [{nlégs&%@é %ﬁwé@ ZEJLO%Q]E%P;Q‘S?M “ Hpeg)ﬁm@rﬁ‘iﬂ?ﬁ&'i ofiﬂqe(@cm:mn near

nmust™ sa y formula (5),
o 05 b 25T B D D T o
o we SR RELoAE, e ety

upper portion of the colum near to the to

t o It has p@emmpogﬂ%}]maﬁ@yd@mmwtwgwph@tl 56?)g%glstnllatlon

the colum to the _
column that simultaneously satisfies formulae (1), (2), (3), (4), (5) and (6), when

producing aromatic carbonates containing the diaryl carbonate as the main
component thereof from an alkyl aryl carbonate, the diaryl carbonate can be
produced on an industrial scale of not less than 1 ton per hour with high selectivity
and high productivity stably for a prolonged period of time, for example not less than
2000 hours, preferably not less than 3000 hours, more preferably not less than 5000
hours. The reason why it has become possible to produce the aromatic carbonates
on an industrial scale with such excellent effects by implementing the process
according to the present invention is not clear, but this is supposed to be due to a
combined effect brought about when the conditions of the formulae {1) to (6) are
combined. Preferable ranges for the respective factors are described below.

If L (cm) is less than 1500, then the conversion decreases and it is not
possible to attain the desired production amount. Moreover, to keep down the
equipment cost while securing the conversion enabling the desired production

amount to be attained, L must be made to be not more than 8000. A more
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| ocati on neasuring about 0.25 L, and the term"in a

| ower portion of the colum near to the bottont

refers to the portion extending upwardly fromthe
F10505Gt ABPO 0EPPHe col um 10 to the | ocati on nmeasuring

about 0.25L. Note that L is defined above. It has been
di scovered that b LN he i n l.ti-sta :
prefetabig F#198 15k (CEBISRAOPh Lo il SO0t 5t & 1 F o000 being
fornmul ae (ll), (2), (3), (4), (5 and (6), when
yet moregueferaPler omati ¢ car bonat es cont ai ning the diaryl
carbonate as the main conponent thereof from ag al ch'
ar ¥l D ¢anpinlass tharh#0@, taeylit isob oasSIBlecigAtiain fae desire
produced on an industrial scale of not less than 1 taon
prod@&onarbutii. t Mdvieghies ¢b &eep wiown theretiuprgRnpbeed dtileattgining the
stably for a prolonged period of tine, for exanple not
desirb@8%Follié@bn £ABANH OUBist be efiadatd ye mot moes $ham@G08.006 more
hours, nore preferably not |ess than 5000 hours. The
prefér&@l%qgnéghr' ) (Bﬁ? iDESONE possi {Uow, Wathp2@BIuE eDt e 80O being yet
aromati1 C carbonates on an industrial scale with such

e effects by inplenenting the process 20
moreaérc%géﬂgﬁ% to the present invention is not clear, but

Lrgﬁb :I]i) %Hggﬁo %ed e% 8{ ﬁgeag%rﬁté\faﬁ ‘gbn Stﬁ%rf@ﬁgozéj ?Séfeﬁil%h becomes

ornmul ae (1)

_.to (6) are . cappined. Preferabl .
aiicidspkepeuichol bf & mereaieapandd SRS Arperpeierenee

| ess than 1500, then the conversion decrease It
betwesTriDe topaBeIRsHien o K1 G PR B Pal iy acs Prolonged

amount. Moreover, to keep down the 25 e%ui nent COS
stablghdperatien @ebﬁ@\eﬁﬁbﬁ@@'ﬁve&@r%V%n'élﬂ DRSS G’e‘QFFGL?&e ©

producti on amount to be attained, L nust be nade to be
temparaturerie thé bwe gaotiomohtheecol amnEa0d GTENcAGHtRL regsyigns become

preferable range for L (cn) is 2000 < L < 6000, with
liabld 30 @ckur< ti618By beihging steiutedecrpasd & tiel selegtivitp (Afpoiss

| ess than 100, then it is not possible to attain the

prefdfstiié pshgePopduah i EMpym . <MaDewitlers, < d_kBep: déupeinpeet more
equi prren% cost while attaining the 5 desired

prefgf luction anount, D nust be made to be not nore than
. A nore preferable range for D (cm is 150 < D <

1009(’n |\Q' Ié@s ?r%% fO,[Pnén 800 BRI dlgioredecreases and it is not possible to

attain the desired production amount. Moreover, to keep down the equipment cost

while securing the conversion enabling the desired production amount to be attained,
n must be made to be not more than 80. Furthermore, if n is greater than 80, then
the pressure difference between the top and bottom of the column becomes too
great, and hence prolonged 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 preferable range fornis 15 = n = 60, with20 = n = 50
being yet more preferable.

If D/ dy is less than 2, then the equipment cost becomes high. Moreover,
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nore preferable. If L/ Dis less than 2 or greater
than 40, then stable operation becones difficult. In
particular, if L/ Dis greater than 40, then the
F105Q77eA868%0€UB08 f erence 10 between the top and bottom of
the col unm becones too great, and hence prol onged
st abl e operation becones difficu|t. Mreqgv I f.]
large ms@&pgg@@ew&@@a%n@% arg & Lyartelﬁaé%dﬁoﬁh% W&RA@% of the
portion of the colum, and hence_side reactions becgﬁg 15
systef, #ildeharceosteble, opdratienpepemegidifcdbouf Dy deisrEgalerthgn 1°.
the selectivity. A nore preferable range for L/ Dis
then the<gasdoud condfonenitiviitirawhl 2mDurt hecareen (elptivelyipw angshence
preferable. If nis less than 10, then the conversion
stabld @peRaRpSHettingd difficulpanpossiebler & deceassi in thagonversion is
desired production anmount. Mreover, to keep down the
Ué'tgimnt AGRSTe prefirbBleSRPdeifBODY R is ek sDardsegabid, mgth 3
txou@ﬂé esired prJ%uction angunt to be attained, n nust
be. n 80. Furthernore, if nis
D/dgfﬁgﬁgﬁeﬁﬁgﬁgéﬁ?h%ﬁgﬁgg%n?he pressure difference
betwgen the f i EOLHUWBERRSORRH.  Moreover,
157 % il fassdRaR (g bR ok P

ar ol onged abl’e operation becones
difficult. M Lot ! ' -

e i) RIS Seshbi s o ER R A nbcE saek, ghertin

pecoperegian s Tk i BreeR oD 40, PSSR P ARERY

preferable range for nis 15 < n < 60, with 20 <n <. .
outles @ndABPibgi iRgoyas ernesspiedt BshIANG hencepiosiPD becqrpey ia
than 2, then the equi pnent cost becones high.
occUvbtheoatsyr brindlBg EDOEDZATAEE0 Df Urpappaiiades. and fre Rspferable range
gaseous conponents are readily released to the outside
for f dj he7 SyBt/afn =amb ketce st Bbld péibbeiog b swragreferable.
difficult. If D/ di is greater than 15, then the
gasegdSe¢IrBON @Rk Pdrhiduadahatamive préssro e ntiondt isverther
| ow, and hence stable operation beconmes difficult,
®&rintitd (@- conversion is 5 brought
pref%{)&%@r}ﬂ@de@zp@:%%gﬁl e rang@ for D/ di is 2.5 <D/
d 12, WihSq,/4, = 6 (7).

A

The term “prolonged stable operation” used in the present invention means
that operation can be carried out continuously in a steady state based for not less
than 1000 hours, preferably not less than 3000 hours, more preferably not less than
5000 hours without clogging of piping, erosion and so on, and a prescribed amount
of the diaryl carbonate can be produced while maintaining high selectivity.

A characteristic feature of the present invention is that the diaryl carbonate
can be produced stably for a prolonged period of time with high selectivity and with a
high productivity of not less than 1 ton per hour, preferably not less than 2 tons per
hour, more preferably not less than 3 tons per hour. Moreover, another
characteristic feature of the present invention is that in the case that L, D, L/D,nD

/ ds, and D / ds, for the continuous multi-stage distillation column satisfy the following
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Did, < 10 being yet nore preferable. If D/ d2 is less

than 5, then the equi pnent cost becones high.

Moreover, the liquid withdrawal anmount becones
F10507&| A050eUROBIi gh, and hence stabl e operation becones

difficult. If D/ d2is greater than 30, then the flow
rate through the |i O_out | et p&n
formuba@esdPVR15 kast 508Hd ﬁ ﬁ él@tgec mkff?@o 15 =

occur, thereby bringing about corrosion |

h < &fharhbus DV dore 4p?qef?émtiabl FeS dhge2 %0251:)"3/59&5“‘{%3’4‘% ess
D/ d2 < 25, with 9 <D/ d2 < 20 being yet nore

than Rrtefiepabheur, Preferaiyrootless thamg. Hees Heslieyrimage prefengbly not
present invention it is further preferable for dl and

less WntDtoFRIpESHHOUT of I diaty)carddnate cadbe prriuced. ( Fyrthetraore,
term "prol onged stable operation” used in the present

anothdP@ b SBriBRERSturehEHthe RRESrit oMvetdibnts tieatrin iteel cose that L, D, L/
continuously in a steady state based for not |ess

D, n, hag g)z%g?e rf8|f tlf%r&;rﬁfnéew niQafi- s‘t:ﬁ%édﬁshwa‘tidiﬂ@@uhmseﬁksfy the

"mor &' not | ess than hours w t hout

fono\%lpgggpﬂ@@%f ngB' bgy %r;?s@bﬁn Qé sopns gnd as < L/D = 15,

nmount 20 the“draryl carbonate can be

rod C [ i,nt ip |Gt Vit
%h%r%cggr :Ng‘t g u%e ﬁégggr :\geﬁ?dl nve%ztﬂl ﬁ%spiesctwely, not
that the diar car.bonat can be I
less 35} 3 teyBEM b o BEETBMDY et BRT ) 8#’@“% %{?‘@?’F M°Feg‘5referab‘y
with a high productivity of not Iessthan 1 on per
not lassitharpd éans a8 fourdYf the daryeaibonsigfarpee P“?%fﬁﬁ nor e

preferably not less than 3 tons per hour. NMreov ‘13” his based
anciSedectdiy doathectieni saibenptaitused ipthe ﬁéeiﬁréé% ion Is based on
invention is that in the case that L, D, L / D
the dlkyllarylecatbBnated@atted. t He th P 9emb iy emtipp | aﬂgigt%electlwty of not
distillation colum satisfy the following 29 F105077
Iess/ﬂQérQQSHPBQn igenerdigdse 20Ree greferab@ot1Gss Hhap 7 %1 000e
< 30, 15 < n<_60, 2.5 < DI dl < 12,
prefg%vngﬂegslth@ﬁgg% 25, respectively, not less than 2
tons per hour, preferably not I ess than 2.5 tons per

e B S S B bl algen kgt dbomi g s
invention is preferably a distillation column having a tray and/or a packing as the
internal.  The term “internal” used in the present invention means the part in the
distillation column where gas and liquid are actually brought into contact with one
another. As the tray, for example, a bubble-cap tray, a sieve tray, a valve tray, a
counterflow tray, a Superfrac tray, a Maxfrac tray, or the like are preferable. As the
packing, a random packing such as a Raschig ring, a Lessing ring, a Pall ring, a Berl
saddle, an Intalox saddie, a Dixon packing, a McMahon packing or Heli-Pak, or a
structured packing such as Mellapak, Gempak, TECHNO-PAK, FLEXI-PAK, a Sulzer
packing, a Goodroll packing and a Glitchgrid are preferable. The multi-stage

column having both a tray portion and a portion packed with packing can atso be

used. Note that the term “number of stages (n) of an internal” used in the present
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5 another characteristic feature of the present
invention is that in the case that L, DO L/ D, n, D
/ d1, and D/ d2 for the continuous multi-stage
F105007sa050atPo® col umm satisfy the follow ng formnul ae:
2500 < L 5000, 200 ~S D<_ 800, 5: L/ D<_15, 20
<n«<50, 3<D/ dl1 10, and 9 <,D/ d2 £ 20
inventier preans/Eey theniefal ﬂué%*%erﬁﬁ drRYs Ipdhe cpRe Oﬁﬂﬁrra,y’ and the
preferably not |less than 3.5 tons per _hour nnrﬁ f the
theorpticd| ewattter fGtagss indee cara ! 2 RaskNGer! Neelorgnthg case o
diaryl carbonate can be produced. "Selectivity for,thﬁ
multiGtayey tolamnbemang botistbe tray poriopranskie pailiempagked with the
based on the alkyl aryl carbonate reacted. In the
packiﬁg?ﬁ eRban RSB R! the futgmusebercof tvaysyand theotheoresisgl number of
t han 95% can generally be attained, preferably not

esshEhaRKkhge nore preferably not |ess than 99% 15
StagéI’t)he cogﬁanuéus mul ti-stage distillation colum

ACGRAARibR L #Rellkyl drpMeitbbRtel Sl oAt a

di st atron columm having a tray and/or a packing as
the internal FMnd BAlsy iH& present eention has
moneh¥ALAEY SHmRSEHQE? %%érgéﬂhé. %ﬁ'gﬂ Styf’glgt?ﬁﬁ at i%n Zol unm
where gas and.liquid are, actuyal r Iy t A&
an exiemoniew Shdiet cRaSeR it foldo Befadbhgaton
bubbl e-cap tray, a sieve tra valve tr :
Funthastrre: egieReRprionaiap crpriar oy sy A RpLRdhid that s the
the like are preferable. As the acki ng, a random
mairpreeicting isalsk a{sewm@rmwaa@ti%,ang%?e%% ?fﬂbeﬂiiwgf'u%? oqstant, and
ring, a Berl saddle, an Intal ox saddle, a D xon. .
the npackom gate ahatsiisosiowac Kifag leeendiscorgied that the multi-stage
structured packing such as Ml | apak, Genpak, _
distilTAECrNG A, haliiexbetPAKe pacRingzand thealsky Ag thainteowd & preferable
packing and a Gitchgrid are preferable. The o
as tHBILbhtirfiRGanaR-gabe anstiavem goltrhused iranepeaciehdistitiatipn for
portion packed wth packing can al so be wused. Note

tinatot Bise deEFdBctiBNE R eI e Y resbagRgetion. Of It ®mbrd prafatdble for this
Ca”ﬂ@gcﬂtn the present 30 F105077 A0501 UPO6 i nvent i on

distiﬂ?tgﬂ%célﬁﬁﬁ} ({gg?a\}eoé gbrtmke@fwittﬁ BSpackihd prasased of the upper

Y, theoretical nunber of stages in the

porti i Pe G BREBh SRl R e P e Prfes f riieuer porfon of
the E:lig?illgt%g é:glﬂ n?c lf\ﬁgrevén.vgzﬁ irt1 nﬂee present invention, the packing is preferably
the structured packing, it further being preferable to use one or more thereof. The
structured packing is preferably of at least one type selected from the group
consisting of Mellapak, Gempak, TECHNO-PAK, FLEXI-PAK, a Sulzer packing, a
Goodroll packing and a Glitchgrid.

Furthermore, it has been discovered that for the continuous multi-stage
distillation column according to the present invention, a sieve tray having a sieve
portion and a down comer portion is particularly preferable as the tray of the internal

in terms of the relationship between performance and equipment cost. It has also

been discovered that the sieve tray preferably has 100 to 1000 holes/m? in the sieve

31



10

15

20

25

packi ng, n neans the sum of the total nunber of trays

and the theoretical nunber of 5 stages of the

packi ng. The reaction between the al kyl aryl carbonate
F105@GiTd A0SR dPBBat i ¢ nonohydr oxy conpound present in the

reaction systemin the present invention has an

extrenely |l ow equilibriu nst mor e
portianeac MGFe PEeTErable suaRer o W%Fﬁ@bem% SR ol ore
di sproportionation react| on of the al k&’
prefecatlpd hBtte BOBdClesMhe Maepueh ithaghqsh iseSvaed tt the
equi libriumreaction, and has a |low equilibrium
crosseactionat areanper hdle of tae Sicun traytie Hﬁ@f%ﬁy ns F§P@9v°f frem 0.5t0 5
has been di scovered that the nulti-stage distillation

cm?. C Hidhe Paefbmﬂ@@tcksswmmekfam marchddés 0.7y hemf heet more
internal is preferable as the continuous nulti-stage

prefe?él?fl bid b & BRMXOlRuHheifRfe. | itha$ Beer aidoverat tiat itliamaa
carrying out these reactions in the present

prefé&?ﬁflgﬂf l:h%rbue\;é tr'aw? h'é%rﬁﬂotroe‘f@f@ﬁélés/fn@ intth& $ieMe portion, and the

ation cofum to have a portion packed with the

crosgrlg (?I’?&A% é’%bgreﬁol'eqswg JHHB? r bf BRI 6528 PEmE heFurthermore, it has

ay portion provided in
i on_of

X d

beengFeavaes Al | IRy, n?'%if‘?{'@fm%ﬁetétﬂfr}: (Rl Bting s of ateast
f bl th t t t f

one BriEFECHIbM (e e GHESSI e Lelh %oc??m?ﬁ%tﬁ?*ﬁ@(? I

packing is preferably of at |east one type select
FLEKT-BAK ﬁ&tgz@u}pamgzcﬁw&ogﬁrﬂ@%%%?“gﬁaéﬂcbﬂ%aﬁ‘me%e sieve tray
TECHNO PAK, FLEXI - PAK, a Sul zer packing

has pao ko n@oamm@s/r@’f iir &lﬂgsne@qe ppmqm@.nﬁlﬂhg crq)§s ﬁ%gl%'@éﬁrea per hole
di scovered that for the continuous nulti-st ag

is indi gkl cetfioom OcHtausnerec ¢ dir itinigeervshpren ghaldanadding the above
invention, a sieve tray having a sieve portion and a

condig¥hs ROIMRN cap@inlibas nhititdde distidation qoiemer tis edjast ofibe present
tray of the internal 25 in terns of the relationship

mve@%% A geeatphddifeadtdilgqui pment cost. It has al so
een |scovered that the sieve tray preferably has 100

v patdENob
port| it %é 34 B8t trk Hé%e t fventicd. tha QE&HIcABRAA e

e preferab e nunber of holes is 120 to

proﬁ.bq qul‘?'w/ ﬁ%%lg%) tchRLn%o |§(?%§5|ﬁ8 éHe 1ptibkg g?%ﬁ@nal containing the

een~di scovered that the
alkyl aryl carbonate into the continuous multi-stage distillation column in which the

catalyst is present, carrying out the reaction and the distillation simultaneously in the
column, continuously withdrawing a low boiling point reaction mixture containing the
produced dialkyl carbonate and alcohol from the upper portion of the column in a
gaseous form, and continuously withdrawing a high boiling point reaction mixture
containing aromatic carbonates containing the diaryl carbonate as the main product
from the lower portion of the column in a liquid form.  The low boiling point reaction
mixture may contain an alkyl aryl ether and the aromatic monohydroxy compound
present in the system, unreacted alkyl aryl carbonate and so on. Moreover, the high

boiling point reaction mixture may contain the aromatic monohydroxy compound,
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cross-sectional area per hole of the sieve tray is
preferably in a range of from0.5to 5 cn2. A nore
preferabl e cross-sectional area per hole is 0.7 to 4
F1050¢RA0508tUR@F e 5 preferably 0.9 to 3 cn2. Furthernore,
it has been discovered that it is nore preferable if

the sieve tray has 100 to 1000 hol es/ nP. i WS
urreagtset St gerpRBa e oL 82 8 T oI Pa T gy el a® hi¥ffigned

ol e
a range of from0.5 to 5 cnR. Furthernore

. re, it has :
abovehde mdditioededhe @livhatyl icarbanaje: thadia 'BEéF%t@QBf payconfpin the
structured packing is of at |east one selected frorr}1
dialkyl berbgmate acdra¢aidl thpteire eastuarrodusitpiie arpErgilgaNeARNY Aroxy
10 FLEXI-PAK, a Sul zer packing, a Goodroll packing and
compaufl] thehgaivil caebhatdieheatiue atyl sjherhhighlioiing pepbosaction
holes/n2 in the sieve portion, and the cross-sectional
by-prfGasREId PbR.  Taking intorcangielesdtidi him @qBpmentaoaRost tequired
has been shown that by addi ng the above conditions to
for ség%?at?&%h&#b%\’iﬁc%ﬁ i sthaggratesééd hidroacteallyimplettenting the
J ect of the present invention can be attained nore
pres?‘?ﬁiﬁ\lf tioﬁqnw&ﬂgﬁgw i¥'g£%fegééﬁletf@reth8r§?§r@iﬁb rhatesial toentain small

iaryl car te produced continuously by

amol of B FoeGE RSy Bonat e i nt o the cont | nuous
LA Kl S 5L Bl G ot bt o

condenmirertba sS0Rp CREARELHERLERM £ B8 N? ES8StEn

m xture contai ning the 20 produced di alql%l ca{rﬁﬁnat e i
distiltidnaiobho) and Hran iesutmiesOpea tis COMRAEE S1EdRE HRPEM Portion

gaseous form and continuously w thdraw ng a high L
of thbaiidtillagop ebhimm Eacariied it i preterablent dnrhisgageoli feflux ratio is
carbonat es containing the diaryl carbonate as the main
in a RIrRBUSTrorh 0DS td1¢0] preteraplyr@.D8o & mdre peeferablyithl 4 2. Inthe
liquid form The | ow boiling point reaction mxture

presBRYINGERkGH widh abkiiucusy feetiiey thandartting raatenat tentaining the
nonohydr oxy conpound 25 present in the system

a|kyfﬂgﬁﬁ§‘gﬁﬂagéoim Y YntERIbDeNALIE-sask SRtidatiorMeslenvethis starting

I'1ng point reaction mxture nmay contain

o SEABL L BOPLY At ER NG SRR  asaons
forms’#c?r%I igle?(%) %%\%geé Pnaéhe ar n{B‘?Qtolfwgositions in the upper portion or the
middle portion of the column below the gas outlet in the upper portion of the
distillation column. Moreover, when using the distillation column having the packing
portion in the upper portion thereof and the tray portion in the lower portion thereof,
which is a preferable embodiment of the present invention, it is preferable for at least
one position of the inlet to be provided between the packing portion and the tray
portion. Furthermore, in the case that the packing comprises two or more of the
structured packings, it is preferable for the inlet to be provided in a space between

the plural structured packings.

In the present invention, the method of making the catalyst be present in the
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above, in addition to the alkyl aryl carbonate, the

starting material may contain the dialkyl carbonate

and al cohol that are reaction products, the aromatic
F1050v30naay@t OROP6 conpound, the diaryl carbonate, the alkyl

aryl ether, high boiling point reaction 5 by-products

and so on. Taking into consideration t [
contineas Melustees diifaticn SRR BIRYaPR 2P Pﬂﬁ%@%ﬁﬂﬁﬁé 888 that

ot her processes, when actually inpl ?_ma_nt geg th:? |
the catabystin aisold thatds insediide in Hig keactien jiguigh B1SLE 4% 18" pmPle. @

the starting material to contain small anmounts of |
methsd G whichpthencistalybbisdioedrinside thesofines Biitfor gyampleReing

process in which a reflux operation of 10 condensing.
installét of assiatsine B etntinub bsl Ml stagendistiiatiopcaime s being

reactive distillation colum, and then returning sone
instaféd hire BRARINSE batikihg. t rethenpese oo thtafyst diattdigsolves in the

distillation colum is carried out is preferable. In

£ hi - ef; niat it & peeferdbldtd RRganefcatalpshinto the
startlbgdéa%g%ﬁ& H%sreefagfrlgﬁmwgf l(t)gs ?%fS, nor e preferabl f/gno. 1

distil 18§i'q9gquﬁ2reom grp{%ssﬁan é%%idd{@SB(th‘P\rk‘ifitﬁéMiII}Ation column.

starting ma contai ning the 15 al kyl
aryl carbonate, |.nt. he .conti ol 1 LS tion ligquid ma
i thigiSaser 1 P e e e L LS A haeRaptpaction liquid may
_preferably fed into,the distillatjon g
pe irfiogcaanPr o) 67 IGHEEGHLN tropl prd e, B ey be
. provided in one or nore of the positjons in the upper
introgueed ino dhe eawmmiraen 2 diigr %"i“dﬁ'eg? romh NS SRHE ’Eg‘fe&%ﬁ)'t hehe
gas outlet in the upper portion of the distillation ¢
amoant aftie adtalystesed inHba RIeseny IRYRNTANSYaTasAGRINANG ddhe type
havi ng the packing 20 portion in the upper portion .
therédie treofypas daridheroporiprsafthe starting matebaliomipunds, and reaction
thereof, which is a preferable enbodi ment of the

condii65€Blich BY &N reattiohttempepatefepab itiee feactian freasyre. od&e amount
position of the inlet to be provided between the

of tr@&é‘tbrggt i%og{griépanyaiﬁ% Fiyd SfAHommo00 Do 3684 bhaveighte préfrerably
the case that the packing conprises two or nore of the

b K98 préferd 4 i hgelcen tree total
D.O5gfeor ’g‘g‘ Oﬁvpggvdé?@ﬁt hiHye 2g)réafteréiﬁly oy 60 BfahYieny weidhebagadedn ota

a space between 25 the plural

weidhtldhe SEMERTROMRL cavalyst be present in the 33

Floq'%éneégt?gnltngqgr the transesterification reaction carried out in the present
invention is considered to equate to the average residence time of the reaction liquid
in the continuous multi-stage distillation column.  The reaction time varies
depending on the type of the internal inside the distillation column and the number of
stages, the amount fed into the column of the starting material, the type and amount
of the catalyst, the reaction conditions, and so on. The reaction time is generally in
a range of from 0.01 to 10 hours, preferably 0.05 to 5 hours, more preferably 0.1 t0 3
hours.

The reaction temperature varies depending on the type of the starting

material compounds used, and the type and amount of the catalyst. The reaction
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continuous nulti-stage distillation colum may be any

met hod, but in the case that the catalyst is a solid

that is insoluble in the reaction liquid, there is,
F105G7GT AB%hPPE6 a nethod in which the catalyst is fixed

i nside the colum by, for exanple, being installed on
a plate inside the continuou | tj-stage .di st it QN
tompeaHis TR RS ANTE A0 RGP arm i Fhgleratie (8
packing. In the case of a catal yst that djssolves | :
increase thesteactipndemaeating s@ ARG é%%"% ST eEEHRN Ate; ¢ H’li tEe reaction
preferable to feed the catalyst into the distillation
temperdturaisftoomigh, goen siderreabtives baeome dable teRaaubfobexamele
distillation colum. In this case, the catalyst
prodiidtion o tsli-srelucadsian ah Eries aearrangeraert pradusis afdbe diasml
liquid may be introduced into the colunmn together o
carbdhatB dridears bRyt ArjUetit esndibsteo compyuhds ttierenf ncdeasas, which is
into the columm froma different inlet fromthe

undet%LrgBFei. NG JFahigrbadon, T readiifenfferbfife taprifgrablyivesiranye of

present invention varies depending on the type

fromf;git%gt‘ﬁ%qoogg fdr¥ %géfe?é‘%plfmfééc?@?’ v8i mbhe prdfarddlyne80 to 240°C.

npounds,  a reaction conditions such as
vordehr Rt SRELAL VAR SR 15y bt ang matoria
comboS ok i e o EFat The SRS A1 Rl tRre
tempvgia‘%ggte}iar?c? %ﬁ%nfg a‘taheiergtﬁg{iq?rlﬂ@r%ipgg tﬁgg/fbé Qﬁy ? %rrEaidUged pressure,

transesterification reaction carried out jn the :
noralggessurej avanepplied pressnEs.def B9l PIesskik gt ke ioRgfdhe column is

aver age residence tine of ghe reaction ljiquid, in the
genseily imaoasgenof frorsd.dde 241€Y iRa, areferadv N Omi 16hRa, more

reaction tinme varies 20 depending on the type of the
prefbfiody palod tosi@tePa.he distillation colum and the nunber

of stages, the amount fed into the colum of the

st afrh i heateRkEEdrdtituti-RahbRtiandus mutivstagef distilkation column used
catal yst, the reaction conditions, and so on. The

i LANnL bAoA B esdh 4§ earibrigetbo
in tﬂfgﬁr%%bﬁﬂn%m’?oﬁ %a%{fﬁé@ bynétBllican&tenars ekbor

urs, prefer 0.05 to 5 hours, nore preferably

stai@g% tﬁgee?l’. I?Pt%f gof%é'e— ag?ﬁt?%ttﬁéﬂia‘rﬁ'&%éﬁéié%rﬁétﬁé@ﬁ stainless

ihg on he starting materi al

onpouynds,used, and the type and anmount of the
Steegéggf#?ia%'erhe reaction 34

Hereinbelow, the present invention will be described in more detail with
reference to the following Examples, but the present invention is not limited to the
following Examples.

Examples

A halogen content was measured by means of an ion chromatography

method.
Example 1:
<Continuous multi-stage distillation column>

A continuous multi-stage distillation column as shown in FIG. 1 having L=
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F105077 A0501 UPO6 tenperature is generally in a range
of from100 to 350C. It is preferable to increase the

reaction tenperature so as to increase the reaction
F1050741 8050% UPBR reaction tenperature is too high, then

si de reactions becone |iable to occur, for exanple

production of - product as Fries r{an
3100 57 & 512008 My hiﬁ%@% n 5@%2?1& 85, B7) C{ZyT 9§H§P£s used.
ether, and ester conpounds thereof increases,. which is
In this) g¥arptea@sehe patera inqu sels M, %'l?@akégé?'i t%ﬁoEéngé\ﬂ?gmB?g of
is preferably in a range of from 130 to 280C, nore
stagasr B evaabligstabed irothesgpenpertion randhersewbirgy ayingghe
240C. Moreover, the reaction pressure varies
crosslepstiotiahgreanpérieole op appfoximetady 41 emg andtaenumbper of holes of
conpounds used and the conposition of the starting

appréBingtdR250itwasagkeiddn A Idwemeortionr e, and so on. The

reacti on pressure nmay be any of a reduced pressure,

<Redl@NERisthLgsSYre, or an applied pressure. The pressure
at the top of the colum is generally in a range of

|fo: é e%&%’ﬁ,&gﬁ%ﬂ@ﬁ 5’9{/629%&59%%6@& bReAf&aBendreteat had

0 Pa. “The mat érial constituting

ot R Y4BT NS R A R et

y a netal i
. materigl .such as carbon steel_ or,, siai : S s P
weiohEiate SraRENGaI Al PRGOS Ary 0 4 LPsRapdRtaLs region was
stainless steel i referabl e, Hereinbel J .
usechpeaétarting veserish e Sl e o e \gﬁd}é{b {yreight of
with reference to the follow ng Exanples, but th o
dimegindanonate ch o b Weighioel anispleedS % by MeSH ORI G gt ¥ % by
Exanpl es. Exanpl es A hal ogen content was neasured by
weighk ahdippengincaronnater; andfagnerqstantaingd rpromuataly d 09 pps of
<Continuous nulti-stage distillation colum> A _
Pb(@PRh)Lidsupustastt | The atrting statktial substardialinsidisokeeain falogens

FIG 1 having L =
(outside the detection limit for the ion chromatography, i.e. 1 ppb or less).

The starting material was introduced into the continuous multi-stage
distillation column at a fiow rate of 66 ton/hr from a starting material inlet installed
between the Mellapak and the sieve tray. Reactive distillation was carried out
continuously under conditions of a temperature at the bottom of the column being
210°C, a pressure at the top of the column being 3x10* Pa, and a reflux ratio being
0.3. It was possible to attain stable steady state operation after 24 hours. The
liquid continuously withdrawn from the bottom of the column contained 38.4 % by
weight of methy! phenyl carbonate and 55.6 % by weight of diphenyl carbonate. It
was found that the amount of dipheny! carbonate produced from the methyl phenyl
carbonate per hour was 5.13 tons.  The selectivity for the diphenyl carbonate based

on the methyl phenyl carbonate reacted was 99%.

Profonged continuous operation was carried out under these conditions.
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35 F105077 AO0501 UPO6 3100 cm D =500 cm L/D=6.2, n
= 30, Dd, = 3.85, and D/d2=11.1 was used. In this

exanple, as the internal, two sets of Ml Il apak (total
F105G7RedP%d i YE06 nunber of stages 11) were installed in

t he upper portion, and the sieve tray having the
cross-sectional area per hol e, of [ OX]

The sameLis At AiRIETg! caboaataprogts Pex AL 8l 00 bEk 20d0Hekrs,
used in the | ower gorti on. <Reactive distillation> A

4000 riowr 31156 08dMLE nam SRE0 Riobs a%ﬁargqatalamgn%@@!ﬁstﬁéh??‘e
carbonate that had been obtained by subjecting a

(excluding dine dgdnengl carbgneieneantginedan maéétmm%w&{gwer% 5S¢l 3 tons,
wei ght ratio of dinmethyl carbonate / phenol = 1.3 to a

513 toransest winsf bdat fons, ardhstlidtoneassdectivelyl and the selgctiviigs were
material. This starting material contained 26 % by

99% Veieghtgaf 9gdi nEeided%aaspecttety, ahd%dncevibegiperation was very
ani sol e, 48 % by wei ght of phenol, and 1 % by weight

i BOMatbY rblicaDalIsitartally did not contain
Stablg'ppﬁdggggn\ﬁrl%ﬁéﬁ%aél%g%%erﬁaéf Pb(ggh) ZC as a catal ellst. The

[ {al substantially did not contain
naiogiftJont T 5Se

ide the detection limt for the ion

chr gqrat ogr aphy, i.e. 1 ppb or less). 15 The starting
Exarwgl(sg.r?m was i ntroduced into the continuous

mul ti-stage .. distillatian,colu a - ;
FoteaciE Rl s AT P rad i dhophineTolhEftd firfifinssing the
between the Mel | apak and the sieve t . Regctive
same| cepfinueis @hﬂtma@g@allﬁti“@aoamu%ﬁﬁi”h%é&]%le nder
conditions of a tenperature at the bottom of the
<Regdiventistiligtiog> 210C, a pressure at the top of the

col um being 3x104 Pa, and a reflux ratio being 20

0. A niikturesopEitnRd Ldyaveighhobmetng phesxtgarepaate that had

operation after 24 hours. The |Iiquid continuously _
beembblgienpy subjectihg amixture antaihimgodimeting canbenate @nggrhenol in a

% by weight of nethyl phenyl carbonate and 55.6 % by

weidMe r &t opainiﬂtﬁﬂﬂﬁr‘boﬁétébmhal =1t tovasrdrsestrification heaction was
anount of Bi phenyl carbonate produced fromthe nethyl

usecggﬁ%yétart@;rﬁg{&m Dﬁﬁis@%ﬂingﬁgﬁatériéﬁc&ﬁamdm% by weight of

ectiv or the dipheny arbonate based 25 on the
dim&REMYArbBRSRY & #3,RR8RHE of SAisbRd 443 K)9¥eight of phenol, and 1 % by
weight of diphenyl carbonate, and further contained approximately 250 ppm of
Pb(OPh), as a catalyst. The starting material substantially did not contain halogens
(outside the detection limit for the ion chromatography, i.e. 1 ppb or less).

The starting material was introduced into the continuous multi-stage
distillation column at a flow rate of 80 ton/hr from a starting material inlet installed
between the Mellapak and the sieve tray. Reactive distillation was carried out
continuously under conditions of a temperature at the bottom of the column being
205°C, a pressure at the top of the column being 2x10% Pa, and a reflux ratio being
0.5. It was possible to attain stable steady state operation after 24 hours. The

liquid continuously withdrawn from the bottom of the column contained 36.2 % by
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Prol onged conti nuous operation was carried out under
these conditions. 36 F105077 A0501 UPO6 The anounts

of di phenyl carbonate produced per hour at 500 hours,
F105@@0AR0HBULEBOE 4000 hours, 5000 hours, and 6000 hours

after attaining stable steady state (excluding the
_ di phenyl carbonate contai LN the. t]. '
weighker ey HhA CarterEes panes & AR ved S G BRadide. i
5.13 tons respectively, and the selectivities wer
was fooss tw&emumwodlmybg%m&emww,froomﬁ*% E}?g'é?' phenyl
the operation was very stable. Moreover, the arormticb d
carbarestd peahesr wae @@ thnsubJinenselactivitydpathestipheRylfarbonate base
hal ogens (1 ppb or less). Exanple 2: Reactive
on theinséthyl phémy capsore réacied wtasu®@féer t he fol | owi ng
conditions using the 10 sanme continuous nulti-stage

di $tbionakhYontaLisuRopsrdtionExesTpireiet.out Reaet these conditions.
distillation> A m xture containing 21 % by wei ght of

The gﬁ%ﬂ%is mﬁgérm LRI prbdicdipser iaeat@p0diaes, 100 hours,

Jecting xture containing dinethyl carbonate and

15008&@;}%: 2@5'[1 ﬁgut’:‘%iaﬂgtﬁf@t hUrefardh ARhMHg sRbRos@EEaY /state

a transesterification reaction was 15
used as tarti Lalk . Thi il LA ete 8.06 tons,
(exoligfiefRalio BN ca) g fphBinedif Ber b TR R g e 3
by wei ght of anisole, 41 ¢ Wei . » sk
8.074ppS: B'aéit%?ﬁv %&é g‘?%@ﬂ?k@?@%&s%%%‘g%yf ur{ EerS ties were
cont ai ned approxi mately 250 m o Pb h)2 a
99%c G9%, 9506, SHB, I04 SETnEASHECEVSIN a%%B@?%%ﬂoea%W g was very
contai n hal ogens (outside the detection |im h&éf%r tthe tai
stableon Mbeovet, dge aptryatic carbonagpaduced Spbstagtigfly did not contain
starting material was introduced into the continuous
halogehs it ppbge lesB)sti |l ation colum at a flow rate of 80
ton/hr froma starting material inlet installed
Exapievgen the Mellapak and the sieve tray. Reactive
distillation was carried out continuously under )
congichens defill@idrewag tatrigdeoat uride thefdllmwing cohditions using the
col um being 205C, a pressure at the top of the
samSUJHTRUBEL PRLIRXIUE BatilAnRth Sollfinl & Blarapleel rekcept that the

cross-sectional area per hole of the sieve tray was made to be approximately 1.8

sz.

<Reactive distillation>

A mixture containing 16 % by weight of methyl phenyl carbonate that had
been obtained by subjecting a mixture containing dimethyl carbonate and phenol in a
weight ratio of dimethyl carbonate / phenol = 1.4 tc a transesterification reaction was
used as a starting material.  This starting material contained 27 % by weight of
dimethyl carbonate, 7 % by weight of anisole, 49 % by weight of phenol, and 0.5 %
by weight of diphenyl carbonate, and further contained approximately 200 ppm of
Pb(OPh); as a catalyst. The starting material substantially did not contain halogens

(outside the detection limit for the ion chromatography, i.e. 1 ppb or less).
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25 0.5. It was possible to attain stable steady state

operation after 24 hours. The |iquid continuously

wi t hdrawn fromthe bottom of the colum contained 36.2
F1050%7 b4 05@7URA®5077 A0501 UP06 wei ght of nethyl phenyl

carbonate and 60.8 % by wei ght of di phenyl carbonate.

It was found that the anmpunt .of diphenyl ca

or Bt GiRting Biatena wes yocbhanyo s PSR e R pRRSEe

- was 8.06 tons. The selectivity for the di phenyl. installed

distillatiorboriame atasBow rate o4 sy rorﬁrﬁeﬁt?rf"?ﬂamé?{é%'é”'et instalie

reacted was 99% 5 Prol onged continuous operation was
betweaT tHeddetapaluani the siese tiayndReiagtive distiletiohwaatcardsd out

di phenyl carbonate produced per hour at 500 hours,

contidk @B aBds, corkifthshofua empdatureaiitise batidmesidbetsslkngn being
after attaining stable steady state (excluding the

2156 Qg?é‘é/s]uré at BN RIRofaRBtcaluree being 2 6x3404Ph| agd matefiuik aafjo being
were 8.06 tons, 8.07 tons, 8.07 tons, 8.06 tons, and

8 t : i ol dfie? 2 MeaErrs10Th
0.4. 9'5%%‘8%}?'%%?}?%8%“/;@]‘-’M9 B8y Baits epeedtioi dfiee &S e

and 99%Tespectively, and hence

quuictgcfrg@‘ﬁ@{.@&i vgpwoagg@ggm th beﬁbg ?f'\{%%\ﬁ%m cbR@IRs@EBIS % by

substant y did not contain
palogens b O oS8k S wei ibMEnyl carbonate. 1t
We'gg‘i %f?rﬂiaﬁ% &éﬁgﬁég%%iée%’doﬁgﬁggrﬁ?lﬁgg?f)ﬁglr)own%g
condi tions using t 15 sa contin (WA
was 66 hrb e E AR BRSTH Bt PIoA AL FY haThERg! preny
cross-sectional area per_hole of th ieve tra
carbmale nes Nowr 45 o2P el yTE SSlegtialy ORI diRheny! catbonate based
distillation> A m xture cont ai ni ng 16 % by wei ght of
on theemisty! phenyll carbehatedeactedawan 88720 been obt ai ned by
subj ecting a m xture containing dinmethyl carbonate and
phePrallorigedacontieiughs opatatmrovasicasrtasyputdundss agee Fonditions.
phenol = 1.4 to a transesterification reaction was
The éﬁﬁfﬂm@éoﬁd?ﬁéhyli agbomtterprabiucahper bowar ati 549 hewrsr 18P0 hours,
contai ned 27 % by weight of dinethyl carbonate, 7 %
150%)4%%{ ebbo Hourdi 501 2500 Hodtsftereitiaining tathe steadyastate
. 0
(excluding the diphenyl carbonate contained in the starting material) were 7.28 tons,
7.28 tons, 7.29 tons, 7.29 tons, and 7.28 tons respectively, and the selectivities were
99%, 99%, 99%, 99%, and 99% respectively, and hence the operation was very
stable. Moreover, the aromatic carbonates produced substantially did not contain

halogens (1 ppb or less).

Industrial Applicability

When continuously producing aromatic carponates containing a diaryl
carbonate as a main product by taking an alkyl aryl carbonate as a starting material,
which is obtainable through a transesterification reaction between a dialkyl carbonate
and an aromatic monohydroxy compound, using a continuous muiti-stage distillation

column in which a catalyst is present, and continuously feeding the starting material
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by wei ght of di phenyl carbonate, and further contained
approxi mately 200 ppm of 25 Pb(OPh)2 as a catal yst.
The starting material substantially did not contain
F10507d 9= HsUP®ut si de the detection limt for the ion
chromat ography, i.e. 1 ppb or less). 38 F105077 A0501
UPO6 The starting nat roduced the .
into g ORI NS Mt Se? SlIaRps SRt o PRTED V‘“t%“t"nfq? Sjtable as
rate of 94 ton/hr froma starting material inle
a specifistpibtess thasenablestthe diary| earken Wo‘ot*?f‘epaqdé\?«?dt"w%@h'gh
Reactive distillation was carried out continuousl
selectivitieand bigh picdustivfy stablyrfoe aaralosgad nelﬁl@dmfttmﬁr%@mﬁéustﬂa‘
colum being 5 215C, a pressure at the top of the
scaleCsT noMediethag PidoxddérhdRa, and a reflux ratio being
0.4. It was possible to attain stable steady state
5 operation after 24 hours. The |Iiquid continuously
wi t hdrawn fromthe bottom of the colum contained 35.5
% by weight of methyl phenyl carbonate and 59.5 % by
wei ght of di phenyl carbonate. It was found that the
anmount of di phenyl carbonate produced fromthe nethyl
phenyl 10 carbonate per hour was 7.28 tons. The
selectivity for the Bi phenyl carbonate based on the
nmet hyl phenyl carbonate reacted was 99% Prol onged
conti nuous operation was carried out under these
conditions. The anounts of diphenyl carbonate
produced per hour at 500 hours, 1000 hours, 1500
hours, 2000 hours, and 2500 hours after attaining
stabl e steady state 15 (excludi ng the di phenyl
carbonate contained in the starting material) were
7.28 tons, 7.28 tons, 7.29 tons, 7.29 tons, and 7.28
tons respectively, and the selectivities were 99%
99% 99% 99% and 99% respectively, and hence the
operation was very stable. Mreover, the aromatic
car bonat es produced substantially did not contain
hal ogens (1 ppb or less). 20 Industrial Applicability
When continuously produci ng aromati ¢ car bonat es
contai ning a diaryl
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carbonate as a main product by taking an al kyl aryl
carbonate as a starting material, which is obtainable
through a transesterification reaction between a
F1050di7afRk3A1 dBP®Honat e 25 and an aromati ¢ nonohydr oxy
compound, using a continuous nulti-stage distillation

columm in which a catal yﬁé %@ﬁresent, and
conti nuously feeding the lt Tng material 39 F105077
A0501 UPO6 into the continuous nulti-stage

We clgimti || ati on colum, the present invention is suitable
as a specific process that enables the diaryl - .
cafl boAggrecess fiar the @ieeedioRi eramarg}matgéwépﬂaret SoNiRiping a diaryl
hi gh productivity stably for a prol onged period of

carbdriate am amaindpeiduchl frorscal stadinghsvatesigs commiising @n alkyl aryl
per hour. 5 40 F105077 A0501 UPO6 CLAIMS W claim 1.

carbdhas 0ggach fier otitamableo dhiciLighn aofranse stedfieation ceadionabetween a
containing a diaryl carbonate as a main product from

dialk@ SArBbhhf0 afBL &1 iAbmEAIHbAOMEHraRy aldaybouaidy| whiBh comprises the
carbonate, which is obtainable through a

aep§6@nsesterification reacti on between a di al kyl
carbonate and an aromati ¢ nonohydr oxy conpound, which

conpri ses. th . AR - £ i L i

ot 3Pt 1 AR s TpEMRedald slerifid tho@HArFIY o FaFlRausandl-stage
codistillation colum _jn whi .atalyst is present; 10
distiligtipy ¢ LHVF“Qi'rh&’ 6%r{a{:ﬂt§l¥s£2%§{bos%n?,n th)é col umrw) to

roduce a dial kyl carbgnate. . and,the .diaryl r :

(1 ) Savinaueniaing wechan duithg S, Botpings 2R3 Barbonate

reaction m xture containing said produced the dialkyl
and ther ysnacardansi®an upper portion of the colum in a

ggis(lﬁi?g;:c;cm‘gi;w?oaglgagghrggiavr\lﬁn%(u; l{g&éw.oitlilrlgrp%%tnr%agtigjn %\I?xture containing

said produced the dialkyl carbonate from an upper portion of the column in a
gaseous form and continuously withdrawing a high boiling point reaction mixture
containing the diaryl carbonate from a lower portion of the column in a liquid form,
wherein

(a) said starting material which is fed into said continuous multi-stage
distillation column contains 5 to 38 % by weight of said dialkyl carbonate and 5 to
61 % by weight of said aromatic monohydroxy compound, based on the total weight
the starting matenial;

(b) said continuous multi-stage distillation column comprises a structure
having a pair of end plates above and befow 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 to the top, a liquid

outlet having an inside diameter d, (cm) at the bottom of the column or in a lower
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15 containing the diaryl carbonate froma | ower

portion of the colum in a liquid form wherein (a)

said starting nmaterial which is fed into said
F10507@nA0HloUdBOGrul ti - stage distillation colum contains 5

to 38 % by wei ght of said dialkyl carbonate and 5 to
61 % by wei ght of said arongtic nono r - -
portiopeel dhe SALTHANEBY 1 TR BOEHE I WA g Haaay T CPPer

(b) said continuous nulti-stage distillati col
porticroanp¥/peasniddiet parben o theaQiumy' Beigd; t&‘e&ase‘?@réﬁ'l gl east one

above and below a cylindrical trunk portion ha%‘i:dn%’ a .
inlet prenigisd ih the wenmbrtion of theleolaminalere be(liyd obfiet, Wherein
having an internal with a nunber of stages n
t herjeddis isteyth Andm) eaisiisethedojawinguormeuladyi ng an
i nside dianeter dl1 (cnm) 25 at the top of the colum or
in an uppepoper i en 8¥od he col utm near(t)p the top, a
liquid outlet having an inside dianeter d2 (cm at

th HARIGE dldPSeteP DU the cBlurmestisfis tReGEFwing formula
Aog%ﬁ%ggrgglporti on of he) columm near to the bottom
@) at | east one inlet provided in the upper portion
' and/or a mddle portion of the colum bel ow the gas

out | et, At lea ne inlet provideshin the | ower
portion 2\?) =heDcﬁl ?plqaabove the liquid outlet, wherein

1) said. length L satjisfies t f '
(13 Ssaiaghoeiddmpil T o cad i glele g DT Bolumn
(cm of the colum satisfies the followi ng formula
satts%e;,thqtnblowmEorm(%)z), (3) aratio of said length L
(cm to said inside dianmeter D (cn) of the colum 10
satisfies2thel¥8 Iowdg formula (3), 2@/ D < 40 (3),

(4) said nunber of stages n satisfies the follow ng
f or({@lsaid M)mber6f stagesngsatis{iag {he following formula (4),

10 =n = 80 (4),
(5) a ratio of said inside diameter D (cm) of the column to said inside
diameter d; (cm) of the gas outlet satisfies the following formula (5),
2 =D/dy =15 (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),

5 < D/d; < 30 (8).

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 aromatic carbonate
containing the diaryl carbonate as the main product is continuously produced and an

amount of said diaryl carbonate produced is not less than 1 ton per hour.
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(5) aratio of said inside dianeter D (cnm of the
colum to said inside 15 dianeter dl (cn) of the gas
outl et satisfies the following formula (5), 2 <D/ dl
F1056771805G) UPERd (6) a ratio of said inside dianeter D
(cm of the colum to said inside diameter d2 (cm of
the liquid outlet satisfies the followng fornula (6),

5<D/ d2 <30 (6). 20 2. The process accordi ng to

claim1, wherein distillation is carried ou

si Aul irAasoesss fon thePePdicdipn Af A, afemai*ﬁé’aﬁ‘i"ai&aéﬁscoma'”’”g a

according to claiml1l or 2, wherein said aronat
diarytearbonateeas asnaiompraiuetig whieh m&aasﬂm%&r%laaﬂ@tea%orttﬁ@'”g the

mai n product is continuously produced and an anount
diarypéarbandtethithd mear pantceisprroduced costimausieby coRtiRuously

ton per hour. 42 F105077 A0501 UPO6 4. In a process

feedtﬁ@rarl Qﬁyl@r?ﬁé@ﬁbbﬁﬁteoés antartingridterisiaminictaiseohtaimahlenthneugh a
di aryl Carbonate as a main product in which the

transt% %TEEbﬁor‘f %Ml%ﬁtt%t%@h&ﬁ gl ta®ondicfand aparbmatite as

mal n product 1s produced continuously by

mongﬁyrgrt)%%ﬁ]?ﬁuﬁdfﬂ?gb% Hu@ué‘ﬁultﬁ%ﬁé e%éﬁﬂ%@h&:oﬁnﬂ in which a

IS O alnab e through a

c:ataléla‘fjl gﬁg%%%%%?ghb%&&ﬁ??ééc? %V@Sr&éhll%'h@h ks%altaneously in the

roxy conpoun into
a contj nuou i -sta dIStl||atI
colugin, egpIYASTY ¥ n}fﬁaﬁg@%w %qe\grw“%p%% 0N el P PhEing 2
the distillation sinultaneousl
prodyad idhalied SEPARAR HOMARG PR Er tigs <Pft tﬂa Cﬁﬁffﬂ&‘ I 84asegHs form,
m xture contai ning a 10 produced di al kg car bonat e. h
and tootinunushppihdieaning erhigh boHESRRITFRACH %”@’é‘é‘é%ﬁgnt@&"ﬂ? ©
and continuously w thdraw ng a high boiling poin
diaryleacbdrmie fion areweopodioni ofghe iseluran &y 9I|lqwirf@6ﬁatrhe imRgRYement
a lower portion of the columm in a liquid form the
in whighr ovenent  in which (a) said starting material which
is fed into said continuous multi-stage _
(a) said starting material which is fed into said continuous multi-stage
distillation column contains 5 to 38 % by weight of said dialkyl carbonate and 5 to
61 % by weight of said aromatic monohydroxy compound, based on the total weight
the starting material;
(b) said 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 dy (cm)
at the top of the column or in an upper portion of the column near to the top, a liquid
outlet having an inside diameter d; (cm) at the bottom of the column or in a lower
portion of the column near to the bottom, at least one inlet provided in the upper

portion and/or a middle portion of the column below the gas outlet, and at least one

inlet provided in the lower portion of the column above the liquid outlet, wherein
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15 distillation columm contains 5 to 38 % by wei ght of

sai d dial kyl carbonate and 5 to 61 % by weight of said

aromat i ¢ nonohydr oxy conpound, based on the total
F1050w _§AP01 UREGst arting material; (b) said continuous

mul ti-stage distillation colum conprises a structure

haV|ng a pair of S Qve a
cy(Drfid lenoth Mﬁﬁs Fg% ﬁ?a@ﬁﬂ‘ﬁmga@%np @W’n L (cm
and an inside dlaneter D (cm, and havuﬂg an interna
with a nd@B8r <oft =t8R% n therei nsi de! and conpri ses
a gas outlet having an inside dianmeter di (cm at.tﬁﬁ
t of2psait fresideldiameter D erarefibp solupon tsatj%fleﬁth@rfe“%\%m rmula
near to the top, a liquid outlet having an inside
(2), dianeter d2 (cm) at the bottomof the colum or in a
| ower portion of the colum near to the bottom at

| east onejgoxkep pr @goded in the upper 23),portion
and/or a mddle portion of the colum bel ow the gas

OUt(bfé raﬁcgéf abid! |§ﬁ<§th 1Oft8n) fondeRd irf¥i @ HirkeebtenDt (o)l afitee column
0

ort the col umm above the liquid outlet, wherein

1 d | th L tisf
s FMIES *f%ﬁ?om (] sedgength bofeny satisf s

said insi ter (cm of the col satisfies
the foll ‘ngL??E@ 49 (2). 5 100 D < gggo (2). (3) a

(ari s mamEst Ghe0es i el idldlehR S tIa LT,

(3), 2 < L /| D< 40 (3), (4) said nunbe( of stages n
satisfies!®ne Nol & ng formula (4), 10<n<80 (4).
(5) aratio of said inside dianeter

col (ima regogdis@id insidgediameten Bl cy) o( 9 é‘?Jm’Th@ ﬁe‘,ﬁ inside

outlet satisfies the followng fornmula (5), <D/
dianttexd1 i Bof tharghs outlet satisfies the foliowmg formula (5)

2 =D/dy =15 (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),

5 < Df/dy = 30 (6).

5. The process according to claim 4, wherein an amount of the diaryl

carbonate produced is not less than 1 ton per hour.

6. The process according to any one of claims 1 to 5, wherein said starting
material further contains 0.5 to 15 % by weight of alkyl ary! ether, based on the total

weight of said starting material.

7. The process according to any one of claims 1 to 6, wherein dy and d

satisfy the following formula (7)
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(6) aratio of said inside dianeter D (cnm of the
colum to said inside 15 dianeter d2 (cn) of the

liquid outlet satisfies the following forrmula (6), 5 D
F105077dA0%0B0P0B) . 5. The process according to clai m 4,

wherei n an anmount of the diaryl carbonate produced is

not | ess  than to er hour. 20 6. Thg, process
accor di né F<g dd:{)gzo#e of clains 1 to 5, FT\)her ein said

starting material further contains 0.5 to 15 % by
wei ght of al kyl aryl ether, based on the total weight
of said starting material. 25 7. The process acc.ordi61g|_lD
t o8anyhepeoessscacionding te @ny, orehel erims ] tafa Wierein L, D, 1,
satisfy the following formula (7) 44 F105077 A0501
D / diJROf D /<d,ddr sdidcobtindyus BultiFstags: dediationcetnan sglisly the
any one of clains 1 to 7, wherein L, Db L/ D, n, D/
following fapful@e! 2080f sr Lsai ¢0cONt i1600s Dnkt 10688,age = L/D = 30,
distillation colum satisfy the 5 foll ow ng fornul ae;

15 2000<<gpL $56800,/dl5& 12 Brid 100€, D3dl & I3 tespéctively.
15 <n <60, 225D/ di <12, and 7 Dd2 < 25,
respectively. 9. The process according to any one of
clainms 1 to 8, whereinlL, Db L/ D, n, D/ dj, and D

/ f e [ st - ehle St 4 hé&rai D
col trm i PREE S BB st re Fermba o 8 haein D L/D. 0
000 < < 00, 5 < |. <. . < < <

D 1 ch e L g iy’ Myl BBt bt BT Ay the
The process according. t ¢l al o 9, erei

followip %@h‘iq%@&gé gﬁ,lh % @@E‘\é ﬁosé la[:)g% éﬁbcoguﬁénm‘l[sﬁag‘ 15
distillation colum having a packin nd ay as .. 1

20 £he Entidhnal =1B/dthe ﬂpogé‘é‘gpa%c%rg)l/a ﬁ{l ﬁé%ﬂ?%‘,"e@-
wherein said continuous nulti-stage distillation
colum is a distillation colum having, as the

internal, the packing in the _ . _
10. The process according to any of claims 1 to 9, wherein said continuous

multi-stage distillation column is a distillation column having a packing and a tray as

the internal.
11. The process according to claim 10, wherein said continuous multi-stage
distillation column is a distillation column having, as the internal, the packing in the

upper portion of the column, and the tray in the lower portion of the column.

12.  The process according to claim 10 or 11, wherein said packing of the

internal is a structured packing.

13. The process according to claim 10 or 11, wherein said tray of the

internal is a sieve tray having a sieve portion and a down comer portion.
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upper portion of the colum, and the tray in the |ower
portion of the colum. 20 12. The process according to
claim 10 or 11, wherein said packing of the interna
F1050%7_AO80t WEOBr ed packing. 13. The process according to
claim10 or 11, wherein said tray of the 25 interna

IS si,eve tray havi sieve, port.ion .
ol JoPTBRSSsEeBRE e o010 Bhds UaEin R iiking o the
_ according to claim 10 or 11, wherein sai.d ackin% oﬁ havi
internaiés onasmee af $he slrusiureg pacnd: #d sad AR g/ SIBve tray having
packing, and said trays is a sieve tray having a
a siese podigroand ardawnicemgbpartter portion. 5 15. The
process according to claim12 or 14, wherein said
structured packing is at |east one selected fromthe
group consisting of Mellapak, Genpak, TECHNO PAK
FLEY. - PG prdcEis aetomiaakingaina 18modirdo Mhepeiokiaig stindtuged
G@itchgrid. 16. The process according to claim13 or
packﬁ?q isM168 St Hreddde&b8 o rh HRY ghitp corsistPR dfavididiiak, Gempak,
oles/n2 in the sieve portion. 17. The process
TECENGPAK %E&IWKPQM%@J&H@ 1GoddroNhatRing"diRs 8iGlitchgrid.
he” crdss-sectional area per "hole of said sieve tray

isin arange of fromO0.5 to 5 cnR. 15 18. The process
according to claim 14, wherein said structured packing

i's t least one selected from.the [t
ol 16 pali e BlarsaR scopRingipRe 12 Gt SreRr S Sige £y has
acking, a Gpodroll packing and a Aitchgrid, aid
100& é@@o%ﬂ%ﬁ"ﬁag’ thPo%e‘t’%Pﬁ?ﬁtﬁ%- hol es/n2 in the sieve
portion, and the cross-sectional area per hole of
said sieve tray is in a range of from0.5 to 5 cn2. 20

19. An aromatic carbonate conprising a hal ogen content

of hiat Tioe pradess acooldippihy apy snecsdIainst ke ¢ ez gvherein the
according to any one of clainms 1 to 18. 46 ,
cross-sectional area per hole of said sieve tray is in a range of from 0.5 to 5 cm”.

18. The process according to claim 14, wherein said structured packing is
at least one selected from the group consisting of Mellapak, Gempak, TECHNO-PAK,
FLEXI-PAK, a Sulzer packing, a Goodroll packing and a Glitchgrid, aid sieve tray has
100 to 1000 holes/m? in the sieve portion, and the cross-sectional area per hole of

said sieve tray is in a range of from 0.5t0 5 cm?.

19. 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 18.
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