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F105079_A0501 UPO8_KAN PROCESS FOR | NDUSTRI ALLY

PRODUCI NG AN AROVATI C CARBONATE Technical Field The
F105079€ 868581 UPBENKAIQN relates to an industrial process for

t he producti©®n of an 5 aromatic carbonate. Mre

particularly, the present invention relates to an

PRODBBESS IFOR IRDUSERIALOY PRODUOINGANARDMATIGICHRBONATE

anmount of an aronmatic carbonate containing diaryl

carbonate as a main product, which is useful as a raw

material of a transesterification nethod

Techlmggp/[_eitgrabonate by subjecting a dialkyl carbonate and an
aromat’i ¢ nonohydroxy conpound to transesterification

re ion in. con Ly

conmigepaMdbUER et 1 o dodorrbBags o i blctilcBn of an

Backgr,ound Art. An aronptjc carbonat.es is | rtant as ,
aromgli SeATLR | AMor PARGUIEY SR Ferkst s 1 anTidustrial

pol ycar bonate which is the nost w dely used i
prOC@m%haa Piogiuglian of 8 largeaaent ofn afomatickareoplsSERaINing -

As a process for producing an aromatic carbonate, a
diarybrarbesstends asaainipigdust, whishdsiusefi 8618 eveatedahd@nd

wi t h phosgene has been known fromlong ago, and has
transebteoifibaton tiethed pplycarboinate bysubjegting asiialykecarbanate and an

recent years. However, this process has the problem
aromatic wsorishyidhesoesrapoandl to traaskktédificationreactioraingavo continuous

inmpurities that are difficult to separate out are
multiPdt8§€ Bistill &idrhSolahPiEah idach bf WIS Bajatal P§tasd pesgbritsi ng

thiS process, and hence the aromatic carbonate cannot

be wused as the raw material for the production of the

aromati c pol ycarbonate. Because such chlorinated

'%Hi' ,es markedly inhibit the polynerization
BacngeaC dl%h in the transesterification nethod which is

Caith Sitofl Lo FB6 3 B, ABRRY 7 % bipton o

chl ori

cron e AL PR L PRl ol 8RR s

~ To _make the aromatic carbonate capabl e of  bei n% u?ed
using toximBhesaENet s alPresess fon PESLEING 3D Brapalic Rafeonate, a

pol ycarbonate of the transesterification nethod,
proces®ableasting amarpmaticagenohydroxy 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
present in an amount of only 1 ppm, the polymerization hardly proceeds at all. To

make the aromatic carbonate capable of being used as the raw material of
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separation/purification processes such as enough
washing with a dilute aqueous al kaline solution and
F1o5d7et ABBAE0OPO® kANt er separation, distillation and so
on~are tHus_requi red. Furthernore, the yield of the
aromati c carbonate decreases due to 5 hydrolysis |oss
polycdtbdnate bhite teaisstdrification mdthod! roublesome ssdti-stage
Therefore, there are many problens in carrying out
sepa@hbﬁ@iﬂ?ﬁﬁﬂ%ﬁﬁ%@%@@%b% 89 ePBugi Washingalvits eadifite @9ueous
the other hand, a process for producing aromatic
. r . .r . o
alkallggtsgﬂﬁ%hga?}ﬁ Igtft%kfigr dil ﬁé‘t%fgégéﬂgftlbﬁ?&lbﬁﬁbtfo%%ﬁ. d 85'9n are thus

wee c¢ar bona an aromati c

. 0 [ \
requifB P eRETRR Y0 ol it S bR Ear Bt s o
reactions.. Since the equilibriunms are bias ext rengl
nyr g ass o SaPiRcrarar ety YA N Bt sastis, ; dRefalpts Bt are
slow, and hence there have been nmany difficultije inI
manyp?raalﬁmw eATEriag out Hug B?ﬁ#'&?‘é?@ﬂ%&%){'v anan i’\ﬁ’“ﬁﬁlaz geaie.
amounts using this nethod. Several proposals have
be & heddhenhangh roRkeCess forepradycieg &ﬂ@ﬂnﬁﬁ@ gathanatepthrough
nost of these have related to devel opnent of a
transestesifigatior reactions hebveeh & lugalkyd aatbanate and. anvaiomatist al
conpounds have been proposed as catalysts for this
mondhyrieoxsf camposias iseails b ikaatvinon Hoswser,ssuchReainsesterification reactions
Lewi s acids such as a transition netal halide and

are ali@4ufibAtifrdatiBhed SprBaKS dgullipAemBairemiadd extBsrhelytoward
Japanese Patent Application Laid-Open No. 51-105032,

e g pofPieine B iy S M B

man AR T B g S R R TRl 8RRy wing
s ginodL? SHE8e P ARREE T bR ARl e Ve
difﬁcﬁgggﬁﬂ%&r{tq hg%qiﬁ%%ﬁ]o gégatb%ﬁ H@émpﬁ%@% @'_\I(?ejtﬂlyst to increase

al koxi de and an organo-tin oxides (see Patent s
the regetiongate; Many migialeorpRends gy bear P&P%&Ecﬁ%ﬁ?ﬁ'ys%ﬂ this
No. 54-48733 (corresponding to West German Patent "

type ppisanseatedication reagsye 2)For exampleskewigtagids s as atragsition
Lai d- Open No. 54-63023, Japanese Patent Application 2

metaFhalify and\l&dds afdFormiNglctinpares (See Ratentddaeuments 1.
(corresponding to U S. Patent No. 4554110), Japanese

Japanese Patent Application Laid-Open No. 51-105032, Japanese Patent Application

L.aid-Open No. 56-123948, 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. 2552907, 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
No. 54-48733 (corresponding to West German Patent Application No. 2736062},

Japanese Patent Application Laid-Open No. 54-63023, Japanese Patent Application

2
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Pat ent Application Laid-Open No. 60-169445
(corresponding to U. S. Patent No. 4552704), Japanese

F105678 apkof\DplogcRANON Lai d- Open No. 62-277345, Japanese
Pat'ent ~ ApplTcation Laid-Open No. 1-265063, Japanese

Pat ent Application Laid-Open No. 5 60-169444

Laid-Openrés m80rd 69444 ¢cdrresporiairento NS, PHEAING) 4554 @ esapanese
Patent Application Laid-Open No. 60-169445

tekiGR5IRERON Ul WS- 60Pa69M5 orrekpprdiito U.SaPeiésaNo.
Pate 1:;ft%aﬂht Appl [ ca?ltpgﬂ Lai d- Open NONQWGZ 277345, Japanese

45521 PHE Segane: PRl PpeC B Raie-O8en Mo 622004 Subinpee Patent
Appiip3ieh EREORe Y e2550h S BPERREE peRsAn i Rtort EaldOpen No.
Do : I
o014 o BAARRIED o SN 8oLl B,
i d- f h

APPISgliRe FBid OBRN ¥R ai’ﬁ&%?ﬁo( §o5 m&w%ﬁ%%@ﬁ% #552704),

Japanese Pat ent lication Laid- No. 57-183745),
Japaﬂﬁ@@ﬁ*aéerzimphcatm gidcQpen hig. £7+-2 apanese Patpit dpplication

Pat ent Application Laid-Cpen No. 15 58-185536 )
Laid-Qpesry Mo p0i265063}), salls sndralk@ndes\of alkali oxesals anthalkalinscearth

Pat ent = Application Laid-Open No. 1-265062), m xtures

metald (seelRateat Bocdment! 3al spariesei Ratent Application Ratic@ipen No.
Docunent 7: Japanese Patent Application Laid-COpen No.

57-186832)3 56 cdrasduirfn@ee PtehPDbcdmeRBl £Nfaptfese Patent
4609 01)) conpounds of Sc, Mb, M, Bi, Te or the

Applicb{-isn { BREOPRhANG, SQ¢PETTS ﬁagaﬁéﬁé%%t%fpmeénon Laid-O en No.
Application Laid-Open No. 20 1-265064) erric aceta

-93%6@)‘9 &ﬁ@i‘é}{\e{o %ﬁ%g@% e]é‘BBBS@g nrgﬁ%ﬁuﬁf/zg%gﬂldn? ?éé@ﬁatent

Doc R ApahBEE KefentlSniBaih ERlc Opsh ifb. B2 IRY AN HERIE acid

oo PRt HEEGR 2 LBk P AR L oo

soBER oo, Honig T ol rwad bl
to devise a reaction systemso as to shift the

Applicatigo LaidOpen NpoB2BaR6 2y mixiuses ohe Lewis acidranda @a@t@ﬂlc acid

system as nuch as possible, and thus inprove the
(see Patent Document 7: Japanese Patent Application Laid-Open No. 60-173016

(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 solved including the reaction
system in order to provide a process for the industrial production aiming for mass
production.

Attempts have also been made to devise a reaction system so as to shift the
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yield of the aromatic carbonates. For exanple, for the
reacti on between di nethyl carbonate and phenol, there

F105d79v§0§@|e@p@3 a$ed a nethod in which by- produced
methanol s distilled off by azeotropy together with

an azeotrope-form ng agent (see 5 Patent Docunent 10:
equiliddpanewardHeeptodbppbystei asimush dsQuessiti, artdHMBi8prove the
(corresponding to West German Patent Application No.
yield 31’31@@6&0%@ ddriSondtas enFoNexam@ieS fordhe reactivh Iseti@ieRatimethy!

whi ch the nethanol produced as the by-product is

carborlgatfgéﬁrﬁﬂl P¥nBE 'tl‘i@'ﬁ‘m J%é'égﬁ r@?g &d S0heHHah wHislY By pT88uced

BocOnent Bat ent Application

methgf iaﬁ%ﬁﬁe@@ﬁ&%é%%@& GOlpF AR REbptbre-Brmity agent (seo
T T S A e
(comsspoBeli  WaShBerTaB PR ARAICEToR NA &@@B@Eha% PS¢ Patent No.

the same tine unreacted starting material that )
4252g38poand adnetbioddp ahighetheonethapol areducedaas e Ryseroduct is

Pat ent Docunents 12: exanples in Japanese Patent
remoxe by deingadsdbediaht@penclkoulas ievedsee Ratent Begameniti:
to U S. Patent No. 4182726), exanples in Japanese
Japaiedee Rtatefyh plppticatioml idOp&ip blo. §6-1 855385 t8Aesporadipy és U. 8.
Japanese Patent Application Laid-Open No. 60-169444

Paterfta0s.r £/0484)). "MbedVeH-a Mathd hdbalséIebhlSioposed #nwhizh, using
i n Japanese Patent Appl i cation Laid-Open No. 60-169445

an afpPAILeSR WHEME dlétmahbr$coﬁﬁﬁr?f§prﬂ9rde‘ﬂﬁ§'?7%ﬂa IS, @A alcohol

I'n Japanese Patent I'i cation Lai d-Qpen

prod@&dlgf'me%é] pRiduct HPﬁ"@ r%%cﬁ&n K aD el h’@m tﬂ\@qgé%n mixture,

es 1'’n"Japanese I cat1on Lal d-Op
p
ons il Xu%@%é@éqgwﬁ@@ﬁ%ﬁa' ﬂ%Fgﬁ%é;}%%ée'g%%F%ed by
77345
cistl B8R { P 8ot climelie 127 exinpieh 4f dapapeTe Rt Abbietion
Laid EiparyING, St 33048 AR RS OREIEAaY 10 B RGN F1EATH ) Sxaiples in
cat al yst devel opnment for such a transesterification
Japanese Patent Applicaiien Laidc®pen No. S8c2138, sysmplespiss/aganese Patent

rate is still slow, and thus it has been thought that
Appligatien thids@peniNG. ﬁ%i@@%&ﬂoeretspoadmg to U.S. Patent No. 4554110),

examples in Japanese Patent Application Laid-Open No. 60-169445 (corresponding
to U.S. Patent No. 4552704), examples in Japanese Patent Application Laid-Open
No. 60-173016 (corresponding to U.S. Patent No. 4609501), examples in Japanese
Patent Application Laid-Open No. 61-172852, examples in Japanese Patent
Application Laid-Open No. 61-291545, examples in Japanese Patent Application
Laid-Open No. 62-277345).

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

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

4
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conti nuous system O these, a continuous stirring

tank reactor (CSTR) systemin which a distillation
F105670_H0%01 8PS QvAlded on top of a reactor has been

proposed as a continuous system but there are

probl ens such as the reaction rate being slow, and 5 a
rate ig 3t blow/ iatdithue itfrasdbdem thbaghtihat arbateti sgstensiks|prefensiele to a

on the volunme of the liquid. Hence it is not possible

contifUPLBIEME OFMNESS iPEoritinlibus Atiertidlizimt rsactor (CSTR) system in
difficult to attain the object of producing the

whlch"‘é ‘E{ﬁiﬁlbﬁoﬁ %W{sj%geigkper | lg)g:' of d FedcBrIRsHERHbRO fposed as a

or a pro of tine by nmeans o

contlrﬂp&}’ ﬁ%eﬁf]?ﬁe‘@ﬁ@ﬁq&bl rﬂQ@HEﬁ@é th??&gét[cfnﬁfe% B?fng 86w, and

TESO ore econo ustri

ible, The present i nyentor ve I

ooy BB RS R o A SO S PRt
transesterification reaction js carried out .

Hencedhine GRsSA 14 MaKa Jae comaTsiandiohn R6puingy ifs diffcult to
si mul taneously with separation by distillation, and

attairthecohieetpfireduding the arpmoalic orbrpatecentineioysly inferge amounts
such a reactive distillation systemis useful for such

stablyl forza prodergest pericd oblime byrroeans ohthe apovexmeptionaed methods,
reactive distillation nethod in which a dialkyl

and many (ysaes ramairato be prsdiver] hefdre egonomipalimdiustrial implementation
continuously fed into a nulti-stage distillation

is poggbmrm and the reaction is carried out continuously
inside the colum in which a catalyst is present,

WhiTh@ 88EhITHOERbYs M\b\Fé‘Qé@éleSd Ped@iYeltnitiiatien nisthbls in which
conmponent contai ning an al co produced as a

such\%lyttrﬁﬁ ificYioH r8h et drivs 2ridd Bui &e&ﬁﬁrg%% Mltl ta

raw ng a conponent contal nin

distillggé{;3 cgg{n@ﬁgmtaaﬁ ﬁ?y%ﬁﬁ%@g’%@é@ b&r]:r& liati Bﬁbﬁﬁ’é HH?e been the
. . .Lai d- Ope . a reactiv istil
first ‘Prilt“'ﬁ g/%ldﬁoﬁ§gﬂs%ﬁwailswg;h a rg@y %gpﬁg%msxséem is useful for such

continuously fed i otherrultl- e distill .
a trageRSIeAI CAUR TERGIOT, S PIPS Irf%gﬁ%ﬂﬁﬂ%m@m@u&wwr‘a

inside the colum in which a cataly IS present,
dialkyareopatgtanseu ergmalia Rysirgxy ﬁgrrtgot@ﬂsarmqoatln@saU%lv erfwnto a
boi l i ng poi nt conponent containing a dialkyl
multiedage destidatiorodoloa, andaheyeactinuistcagier cgheontinveusly inside the
F105079 A0501 UPO8 KAN withdrawi ng a conponent
columniivh aiichng catahystds pesbet, avhile comtirmmasly witlurawingadow boiling
point component containing an alcohol produced as a by-product by distillation and
continuously withdrawing a component containing a produced alkyl aryl carbonate
from a lower portion of the column (see Patent Document 13; Japanese Patent
Application Laid-Open No. 3-291257), a reactive distillation method in which an alkyl
aryl carbonate is continuously fed into the multi-stage distillation column, and the
reaction is carried out continuously inside the column in which a catalyst is present,
while continuously withdrawing by distillation a low boiling point component

containing a dialkyl carbonate produced as a by-product and continuously
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portion of the colum (see Patent Docunent 14:
Japanese Patent Application Laid-Open No. 4-9358), a
F1050722AbBYEUPDS LKA at i on net hod in which these reactions
are carried out using two continuous nulti-stage
distillation colums, and hence a diaryl 5 carbonate
withdfawingcﬁcmaﬂonemttdow@nhg/a produeedfdiayi eatbopateefrgm a fayver
di al kyl carbonate produced as a by-product (see
portidredfetht doRGHREsée Patent Tsolesent Aat: gaparesd Patdnt Aipplication
Lai d- Open No. 4-211038), and a reactive distillation

La:d—%‘éh% | owbaYL iy Jéa@!h\?é Hbéhllatfcﬁf M@ﬂﬂicﬁné\ﬂﬁicﬁrihééepf@édh@ns are

droxy conpoun I'Tke are continuously fed into

oS O 055 SN B
carbasig i Bloie gt 'Svoq#i‘%wmeﬁﬁéfﬁ‘ﬁd*ﬁ%&ﬁrfﬁﬁ%ﬂﬁﬂ Cetbortte

i ntyod d to t d i d e
produgte] $5 F Byriaueh Gen FaeaLoBaeNh §5 alsnese Kaea: ApRlisgtion

is then introduced back in through a circul ating
Laid-OpegNprbdil 4#édP)atnd aseagtive gisiibaifemethaseinwaics & ﬂl@lkyl

outlet is provided, whereby reaction is carried out
carbonate énd arharomatist hydrexyicempound or the:like are sortisluawsly fed into
(see Patent Docunents 16: Japanese Patent Application
the mudii-gtageedistitationtsahimb4and adigmitethat Rawvsrdowkpibiroagh trencolumn is
Lai d- Open No. 4-230242, Japanese Patent Application

withdrawd fidpea shde odti@Indbited Akesiateramdiate staljes bhdloata lowermost
nmet hods proposed by the present inventors are the

stagd bf thie ditilRfiaR|cRIh®EHd & IFREBGERT Ro BGehetoP besligsd outside the
continuously and efficiently, and 20 nany simlar

dlstlIIbﬁéﬁ*chf?nr?%ta's'tb%ri‘ngrhb%ﬁﬂ@é@ao%aéﬁé |§ﬂ1éﬁiﬁtr699c¥é‘d back in

di scl osures have proposed’thereafter (see Patent
throu g ER S et %57*959‘%8% 1255 45500 el sebB VAR g et s
provngga,s@sgr %O:F%{ag% L ent C Eg‘nntggtéﬁgﬁ éégctc% ?gﬂ%ee Hlstlﬁghon
colurpfilzes Cgﬁt%g@u%@g? 3@“@ 5%, Palgl BPRICANRNdrAid gpen No.

5282965) Pat ent Docunent 20: Japanese Patent
4-22454 . kapengse PatentAnplicaiion baidrdpen No4-2307iiJagangse Patent
Eur opean Patent No. 0572870, 6 F105079_A0501 UPO8_KAN
AppligationLsid-©gestNo. P¢323M901) Pat ent Docunents 21:
Japanese Patent Application
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. 00/48720 (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 (comresponding to European Patent No.
0560159, and U.S. Patent No. 5282965), Patent Document 20: Japanese Patent

Application Laid-Open No. 6-41022 (corresponding to European Patent No. 0572870,
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Lai d- Open No. 6-157424 (corresponding to European
Pat ent No. 0582931, and U S. Patent No. 5334742),
F10507@PANSsGEuPas gdN Appl i cation Lai d- Open No. 6-184058
(cOrrespondinhg to European Patent No. 0582930, and
U S. Patent No. 5344954), 5 Patent Docunment 22:
and U.8p Paesrtt NRat5362000p P atent Doclimedts@eladanesde PRdstitApplication
Pat ent Docunent 23: Japanese Patent Application

Laid-EpleA$ 11 842 (4 BrigaBlEUrBBE S PiterANo. J38BRY3I¢ and U.S.
a %gtent Appl i c%ltltonﬁalj_sgf)g- ngn I\%@% 592265 Poatent an

Paterﬁﬁé{.%ﬁé&t.}éﬁt&ﬁgﬁo@a@ﬁt éré@ﬁéﬁ £8id-6p thch @?8@06@

cunent a anese at ent

<°°ff€§°@n?§€&a¢?°€%ﬂ°ﬁis?'e?ﬁ§5m c(iﬁé%%féna%eﬁ"%&%? NBSEs4),

tent 8:,.Japane e
Paterid%cpqtg’g?h H&Pﬂ”%‘% a pi Eal Bﬁ'%y? r’r‘pg%?p Patent
Appl i cation Lai d-Open No. 2000- 191596 Jap e _Pat ent
Documigit PaJpBanesesr aie0p ARPREALoRGI-BREONo. BRCBE. Patert

Docunent 29: Japanese Patent Applicati on Lai d-
Docureent 241 Japamegec-Batest foplicatipn laicQrgreble. PA%ER5, tent

0785184, and U.S. 15 Patent No. 5705673), Patent
Docummir%nﬂaﬁﬂneﬂm?etenﬁﬁpphwtidmtﬂid@mémNONS.-11@8)0585’atjant

(corresponding to U. S. Patent No. 6093842), Patent

Docuienit28n tlapdiese) Ratemt Applitaticent aidipere Mol q185857; Oatent
No. 2001-64234, Japanese Patent Application Laid-QOpen

DocuentZ30 Japdrase PERIA MpphestisrendidtIpen NoebrE3snaPatent
Publ i cation No. 02/4 439 (corresponding to U. S.

Docu.Fn?érﬁE‘tZSI\'Qa SeefPdte gAﬁyy@aifo‘?ﬂ_al&k@)pe@?%E;@E’l?G@gﬁ J3Panese

Paten No. 660 Among reactive distillation

Pateﬁﬁ’%ﬁpﬂ@t oh Iﬂgldjbﬁéﬁho dwdt ?@'ﬂ‘g% ﬁnfe# P'%fént Application

at ena

e SRR ?’étﬁnﬁﬁaﬁvﬁgﬁﬁg e —

oo 1Bt B Bl o v

oS B S BB oo R iy e
(see Patent Documents 31: Japanese Patent

(correspmuding MoE03. Rmtest NanEABEB4daPatant mmﬁ 3o Japanese

2001- 64234, Japanese Patent Application Laid-Cpen No.
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
component is reacted with an active substance and then separated off, and the

catalyst component is recycled (see Patent Documents 31: Japanese Patent
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2001- 64235), and a nethod carried out while -keeping a
wei ght ratio of a polyhydric aromatic hydroxy
F105@¢72ROEGH UPBsleNT eact i on systemto a catal yst netal at
not- nore than 2.0 (see Patent Docunent 32:
International Publication No. 02/40439 5
Appli¢ation EsidcDgendid. 0001 B4, dapaiése Bae68Applicatldn Rsitadpen No.
No. 6596895, and U. S. Patent No. 6600061)).

20011'_642@5?%% 8 méthed RaffeNbuf WHifPé‘k@épﬁ g%V\ﬁeighP Pét&ﬁgf & polyhydric
in which 70 to 99 % by wei ght of pheno

aromEﬁé’ﬂg&lgﬂgg,%g?% Ut QA ‘?éaétfbr??ys?é}hﬁg‘g é%é&/bfﬁ\e?éloéi?ﬁ more

rting nateri a car bonat e

than 231588 PAEREBGEINBH ??qﬁ?esﬁ%géﬂﬁftﬁﬂ"ﬂ%ﬂ @Nﬂéé Iddg o
<corr%£.n%q§{9n@tsefq@8€“%%%éﬁ%%néﬁf’éﬁ&“’ efﬁgasﬁgt LS.

Ilcatlon No._ 97/11049 (corres ondlng Europeag
Paterpialﬂ%rﬁs‘m 1985 3BermIoRe. NS Presari vas rsdmn@wse a method
However, in all of these prior art docunents in which

in whiche/ Qi 88 &6 ibyrweight e phenal ereduassias a8 dyupdyct ina
reactive distillation nmethod is proposed, there is no

polymériztiool precess ishusesioass a starting matedall aodslipharyd carbonate can be
appar at us enabl i ng nmass production on an industria

producesd By freams of dhe reactivetdistillation method hoThis, dipbhenylcarbonate can
there any description suggesting such a process or

be uskPa¢ tHekaw friziterf F6PPElymchiafie’s 6f ARin&ts 6I?§éﬁb@hﬁﬂas (see
the heights (H and H2, respectively: ng

Pateﬁ'tl @a@ﬂirﬁéﬁt $5) In?éf*ﬁat@?nal fﬁ%ﬁi@éﬁdﬁ/ﬂbygmq Ultg (&&?eébﬁmﬁr'iéto

stages (n, 2, respectively) of the pair of
t di t
Eurob%é‘fﬁaveﬁwatma O D e R

S50 TFREE I AR OOBh T
o o0 5 GATRBAR SR R g
disclggurt%%v#a(isgg\s)erzo? azgpezc;?)’ﬁclpsrocess 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
the heights (Hy and H;, respectively: cm), the diameters (D and D5, respectively:
cmy), the numbers of stages (ny and n,, respectively) of the pair of reactive distillation
columns and the feeding rates of the raw material (Qy and Qz, respectively: kg/hr)

disclosed for producing diphenyl carbonate (DPC) from dimethyl carbonate and

phenol are as summarized in the following table.
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Invent| on It is an object of the present invention to

See Ratewt Docamept Guf JgparicsedstehhapplichtiohULHd-DparoNd. 11-92429
UPO8 KAN enabl es aromati ¢ carbonates containing a

(corr@gpi‘in\dﬁngf@" BarpcanasataniRb M O16E48: tarkdU 88 Patemavs e6262210
with high selectivity and high productivity stably for

5 See Patéh HB&%%nPQEi .R—:g)a?\fesethTEn f&ah@ﬁ‘l‘.%H E)?bnsf%‘.'@z%??z

not ess t n per hour ng two continuous
(corresponding to European Patent No, 0852001, and U.S. Patent No. 5747609)

In other words, a pair of the biggest continuous multi-stag‘e distillation
columns used when carrying out this reaction using the reactive distillation system
10 are those disclosed by the present applicants in Patent Documents 33 and 34. As
can be seen from Table 1, the maximum values of the various conditions for the
continuous multi-stage distillation columns disclosed for the above reaction are Hy =
1200 cm, Hz = 600 cm, Dy = 20 cm, D2 = 25 cm, n1 = nz = 50 (Patent Document 23),
Q1 = 86 kg/hr, and Q2 = 31 kg/hr, and the amount of diphenyl carbonate produced

15 has not exceeded approximately 6.7 kg/hr, which is not an amount produced on an

industrial scale.

Disclosure of the Invention

It is an object of the present invention to provide a specific process that
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mul ti-stage distillation colums froma dial kyl
carbonate and an aromatic 5 nonohydroxy conpound
F1056?©nf\§56‘|' ODgosRea fi c anmounts of an al cohol and an
Omatic cdarbonate. Since the present inventors
d| scl osed a process for producing aromati c carbonates

enables iZRémati€ @aFbdhites comtalnin d@baﬂéryﬁbéﬂbbhb&i 498 rﬁéllntm‘bduct to be
various proposals regarding processes for the

prod BB high Kie vﬁ??:gbq'\ ngﬁﬁmlﬁégﬁﬁy EtéUTSPer‘ ;S%Icfhgléél period of

reactive~di sti ve been ma However ,
time 65‘%&3&\(#@5‘5&@@&@%@@ s?thﬁ?m\?'l n 68 rﬁ%ﬁﬁeéﬁl% EOB%%%OUS

dj sur e eye i.f]
multi Rae S QRS &@Eﬁﬁ%ﬁﬁaﬁ nziné’r‘ %ﬁoﬁﬁ%fﬁ"al
%cal . In view of these ci rf:unrst an esf |e E‘E 6
monohyJERyYFAMRAHNG eeNtaiifg spefiie aMaUiOkan 8lcors %’P‘? ﬁ& gfomatic
specific process enabling an aromatic carbonate 15
carbof@t-ai ni ng a di aryl carbonate as a mmin product to be
produced with high selectivity and high productivity
st 8ince the prepentl ovgatbrpedisoldsed aiprocess dor ipfaddeing agromatic
scale of not less than | ton per hour. As a result,
carbdrizatep nsirgnta icontinbauss nhaltiestaga cigtdiation t dedumpi; asious proposals
invention. That is, in the first aspect of the present
regardine Pprocissek hforethies ppsdudtidadof 20omatiéd ¢drboaatesf by means of a
production of an aromatic carbonate containing a

reactfeddislilato®’ RRIHE hate B MaPe0dHowdviephasdi ldvey bil been on a
carbonate and an aronatic nonohydroxy conpound as a

smalS 584k 84d ;‘.Fﬁdﬁ d?gratma ?lh’ldéqgl%r‘a iLh8l Sérgcf’fipﬁieo hgbé been no

conti nuou I'ng sald starting matér

s34 BIATHPE o TS50 I BB sbprosston

on an ﬁ@ﬁltsg%rl] g'pa@sal Olv{eI réﬁ %%%lgtjcg'ncu&%tﬁﬁr 0%3&% &%%h\? %r\]fghtors carried
UP(OB KA é}l I cont_| nuousl y wi thdraw ng.a first col

out sfudie$ gime COVerRg & SRRF G PIcsse ing rﬁ"hﬁroé?‘at'c Carbonate
produced aI cohol from an upper portion of said fir

contaigingrmdiafylcarperatewrs g ahainwdECtionbe Riedieg with hlgh selectivity
wi thdrawing a first colum high boiling point

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 dialkyl carbonate and an aromatic monohydroxy

“compound as a starting material, which comprises the steps of:

(i) continuously feeding said starting material into a first continuous
muiti-stage distillation column in which a catalyst is present;
(iiy carrying out the reaction in said first column to produce an alcohol and

an alkyl aryl carbonate;

10
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reaction m xture containing an al kyl aryl carbonate
froma lower portion of said first 5 colum in a

F1050790dbsof PPOB KAN) continuously feeding said first
collum high Doiling point reaction mxture into a

second continuous nmulti-stage distillation colum in

whiiith eomtinudusit withdrawieg arfirstecdumhilow boilireopeiattezdttion
said first colum while carrying out the reaction in

mun@@bsn@ﬁﬁﬁgé prekused tamohbpﬁlameamuépé\* ﬂfdi"tloﬁ@f Barpfirst 80tmn in a
di aryl carbonate; conti nuously w thdraw ng a

sS04 0Bl o
ol By o TGP A v

| g d3" reaction m xture containing said
couan lﬂ]lﬁ@ o} Pﬂpyl carbonate froma |ower portion of

sal second col u in a orm, wherein 15 (
) < oG S Teraig S Rt FRLmEAigh A RS RRIN, faHkiien
. sal_d first continuous nulti-stage distillation colum
mixture jnta gssecansl eantingops wltltsmgajd@? igtioncealwondn avhich arqatalyst is
aromati ¢ nonohydroxy conmpound is in a range of from
presamt andovhioh isadniedted dmsaidfirstcaumnoviilecayyingioyh thefeaction in
said alcohol and 0.01 to 5 % by 20 weight of said
said sédorld ecolyinndedrodade aatialkyircasioonatd iamdyd dizaylloanboreate;
based on the total weight of said starting material;

( bYVp atentinucishEaithdiriwing angddohd Hohgen 1w bbililn?tpcﬁﬁt reaction
col um conprises a structure having a pair o

mixtupé %bﬁfa..ﬂhg\é%;@?ﬁbda@bavagkﬂwém&ﬁétaa.lonﬁ BHppRP ptohmh of said

having a "I eng and an inside dianeter D,

secoﬁ& @)run"fﬁ‘ th 53y %e b@@ué‘fb&l‘rm\/ﬁ & @hnﬁm&us}s\m{ﬁ@%ﬁﬁ aogecond column

ges n, rel nsi outl et avi ng

high bgﬁhﬂ%ﬂ*pi?%ﬁ‘fn oS B, &?nﬂ%@@aﬁé from a

105079 ACB01 UPO8 N outl et. having an
lowes B@*BB °<§|5§ %%‘%0'1511@"6'8‘9)'”5{"‘1%@ WG t he col um
ortion of the col urm near _
boﬁ)o~°rﬁ'ff ﬁaﬂ'ﬂaﬁat%@' WWICEt'S fboertiwoualyinto %ﬂiﬁg‘m continuous
portion and/or a mddle portion of the colum bel ow
multltsmegagstrtbahqreeoiumﬁu at | east one

(1) has a molar ratio of the dialkyl carbonate to the aromatic
monochydroxy compound is in a range of from 0.1 to 10; and

(2) contains 0.01 to 5 % by weight of said alcohol and 0.01 to 5 % by
weight of said alkyl aryl carbonate and/or said diaryl carbonate, based on the total
weight of said starting material;

(b) said first continuous multi-stage distillation column comprises a structure

having a pair of end plates above and below a cylindrical trunk portion having a
length Ly (cm) and an inside diameter Dy (cm), and having an internal with a number
of stages n4 thereinside, and has a gas outlet having an inside diameter dq4 (cm) at

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

11



10

15

20

25

inlet provided in the | ower portion of the col um
above the liquid outlet, wherein 5 (1) said |length Li

F105078M\0 tliJlst?é ggNhe following fornmula (1), 1500 < L, <
80006(‘0’1%), Z) said inside dianeter D, (cnm) of the

colum satisfies the followng formula (2), 100 <_ D,
outlethaviiiPan inbide dlanteter 8,7 (@)@t dhe daitdm etk tolumib ofin adower

said I nside dianeter D, (cm) of the colunn satisfies

portioht éﬁ@%ﬂ_@%ﬁ‘ﬂ?ﬁﬂd‘ﬂﬁb%&@n, a |&adtbrie iRkt Prdfidédin tHeldpper
nunber o

sai stages n, satisfies the follow ng
. . <
poriop Xt fjdl o oF [y ool P ey, 4 ez loutel Zricffbast one
e g i ST i B, oAt Rkl Sk i
6 [ id inside dj t D f th
cof NN 5T b et st D PW S 0Dt he 11 qui
outlet satisfies the following fornula (6), 20 3 <_ D,
| d12 < 1900 (8) L1 (2)838Pd second contilddous
mul ti-stage distillation colum conprises a structure
ha{2)rsgichinside dismeserDp(crokef thempdunan satisfiesithe following formula
cylindrical trunk portion having a length L2 (cm and
(2), an inside diameter D2 (cnm), and having an internal

wWth a nunber of stages n2 thereinside, and has a gas

outlet hagdng & ENQ0de di aneter d21 22)(cm) at the
top of the columm or in an upper portion of the colum

ney) 4 fatiohst sePlenth L fih ProCsHid fside disibetaP D, &Myl ef the

di ameter d22 (cm "at the bottom of the columm or in a

co|un¥r?s£ﬂ§?‘égiﬁ§§§%i @&'gﬁﬁléé wer portion of the colum

near to t otto ast one inlet provided in the
upper poQt'_k_orll_ﬁ\Bd/Qr 48 m ddl e portion @f) the col um
n L

bel ow t hé Fas'outlet, and at least o i nl et provi ded
ondhsRid Rliibel 9F Slaids, JaSneLtn BN rohGia (4" ¢
20=m = 120 (4,

(5) a ratio of said inside diameter D1 (cm} of the column to said inside

diameter di1 (cm) of the gas outlet satisfies the following formula (5),
5 = Dy/dny = 30 (5), and

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

diameter d42 (cm) of the liquid outlet satisfies the following formula (6),
3=Dyl/d =20 (6);

(c) said second 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 siages n; thereinside, and has 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

12
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(1) said length L2 (cn) satisfies the follow ng
formula (7), 5 1500 < L2 < 8000 (7), (2) said inside

F1o56tnmeb61 UPds (kAN of the columm satisfies the follow ng
forfmula (8)7 100 < D2 < 2000 (8), (3) aratio of the

length L2 (cn) to said inside dianeter D2 (cm of the

lowercpdrtion of 16k selusf hear tolthe fhattonia dedst iomealinlet Piovidedsin the
L2/ D2 < 40 (9), (4) said nunber of stages n2

uppe? E?Hﬁzfﬂ Asd/bh8 nhigblePdriien BPEH’élbéluﬁﬂpbe!owgtﬂérg%s&%tbl Qand at least

aratio of sal i nsi de di anet er

one iffdt ?:%lnaé’d g Ib\F}éL ESrtﬂa% SHtRE"0 mﬁl %F)O‘I% ﬂ% Wcﬂu;B '?ﬁ:tl&fiiuherem

out et sat ies t foll ow ng orrru

g b S AT

d I d I f h
T Bt P T g

3 A e ol 1 W b 51807 ol ot

step (ii) and said step (iv), 3. The process according
(8) toitem1 or 2, wherein an amount of said diary)
carbonate produced is not less than 1 ton per hour. In
anot her d49Pecd Dy = IROQSY ocess accordi n{Bit o the present
invention, there is 25 provided: 4. In a process for
t h€3)pa oatic bf ihe lefgtharlqcoydo isaid msiendiemetemDa{cmof the column
diary) 13 F105079 A0501 UP0O8 KAN carbonate as a nain
satlsﬁégm@foubwm@mﬁhuﬁ'@)aron&tl c carbonate containing the
diaryl carbonate as the nmain product are produced
continuoysly |y b.aki gpa mxture of a (gl al kyl
carbonat & and ‘an aromati c monohydr oxy conpound as a

St 3k} 548 ARG #'stages n, satisfies the following formula (10),
10 < np < 80 (10),
(5) a ratio of said inside diameter D (cm) of the column to said inside
diameter dz (cm) of the gas outlet satisfies the following formula (11),
2 £ Dpfdy = 15 (11), and
(6) a ratio of said inside diameter D» (cm) of the column to said inside
diameter dx; (cm) of the liquid outlet satisfies the following formula (12),
5 £ Dafdp = 30 (12),
2. The process according to item 1, wherein distillation is carried out
simultaneously in said step (ii) and said step (iv),
3. The process according to item 1 or 2, wherein an amount of said diary!
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

13
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conti nuously feeding the starting material into a
first continuous nmulti-stage 5 distillation colum in

F105073 &B5@4 opbalay is present, carrying out the reaction
and the distillation sinultaneously said the first

col um, . conti nuously withdrawing a first columm | ow

carbdpeitd B @& mainprodascihivanichithé aremsiin taibonate eontairidng trie diaryl
al cohol froman upper portion of said first colum in

carbohal? &8s M nizhh ProRi ard b?btﬁ.ldéd"&dﬂﬁﬂﬁéﬁﬁ‘él? Byaakingsd mixture of a
col um high boiling point reaction m xture containing

dialky’g g?tt?ﬁﬂé‘f@%na'éw r ?rféf{c r@gﬁﬁm]%ﬁy é@ﬁpggﬁg%fsgé’%@rﬂng material,

on of sal I'rs
: i s f ead] [ - hi bl d

contif U e P el a8 P i e

distillglglcl)rtb EAERPn vgrg.'f;ﬁ%' %g&afgt S RsET chihiAl i e E8 RiohAnd the

o .disti]lation sjinmultaneously in said secgond.col unn,

distilelien siRiienepusl (A 9 Wt sOLENY Fantoep st WA BNNG s
poi nt reaction mxture containing a produced dial kyl

colurera gy hailieg pointreaction mpgere eeitainig apreducedsaleshel from an
colum in a gaseous form continuously wthdraw ng a

uppes pordiot afdaichfirsh cglunoirl & gasgoisforme gontinuousix withdrawing a first
containing a produced diaryl carbonate froma | ower '

colunmo higholoitiig paind restioncmixtlirensontainimgl a prodlicetialiyl enyll carbonate
conti nuously feeding the second col umm | ow boiling

from BAOWEr peAdNI dTBald filst EBluNSPIM Ali§uidFofr ecahititueykly feeding the first
carbonate into the first continuous nulti-stage

colun§th hidH baﬁﬁg Eoi%@ réR M ik ihfiP4 SEEsRN EohtthuMiisChultitSthge

sal d startThg material which is fed continuously into
distilBfort bl irfPfichit CatBiysfs presShEBBrfingl dt e ract gtilline
st GG BRSO Y S QRE Bt oy LRIP Rl T secone
colurdp 457 bio HakseARi midnis cutpig arypducad il Carbonate
based on the total 14 F105079 ACG01 UP0O8,  KAN wei ght
from gn upped Pertign PirpideeePNd COIUNNY INa gaserysiorgy GeNHdRLS!Y

. multi-stage distillation columm conprises a structure

withdrawinga segend celumenkighibailing peibl/weagtian Hekipiie gontaining a
cylindrical trunk portion having a
produced diaryl carbonate from a lower portion of said second column in a liquid
form while continuously feeding the second column low boiling point reaction mixture
containing the dialkyl carbonate into the first continuous muiti-stage distillation
column, the improvement in which:
(a) said starting material which is fed continuously into said first continuous
multi-stage distillation column
(1) has a molar ratio of the dialkyl carbonate to the aromatic

monohydroxy compound is in a range of from 0.1 to 10; and

(2) contains 0.01 to 5 % by weight of said alcohol and 0.01 to 5 % by

weight of said alkyl aryl carbonate and/or said diaryl carbonate, based on the total

14
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length L, (cm and an inside dianmeter D, (cm, and
having an internal with a nunber 5 of stages n,

F1o5070eAgsasiides 1 has a gas outl et having an inside
dianeter dii—(cm at the top of the colum or in an

upper portion of the colum near to the top, a liquid

weightof lseid startingomateriahsi de di ameter d12 (cm) at the
bottom of the columm or in a |lower portion of the

col altPrst EOntRUBhGEBtagé distfsfiorPBSIuliH &3mprised detucture
in e upper portion and/or a mddle portion of the

i3 467 R 1115 870 St flow MR ncasaf el
i aui Let.. _.wherej i i .
enaty et 848 inp P il 15, VB i kP gpmeer
or sl Pk g 7] 5 BB Rt Bov B REickBa8Rg T o)
2000, (2 3 ti f id | th Li t id
ity Al s B ey PoRATLRS e ot S8t b heSon i
‘ followng formula (3), 2 5L1/ D <_ 40 (3), (4) said
outlethawig apfinside giameter daz (cum)i atdhe pettos phiferzplempagliaa lower
(4), 20 20 <_ nl <_ 120 (4), (5) aratio of said
portianfithe colummnear fy thedvdttamh, atHeastadnenimletprevdediimthelaepper

di anmeter dl1 (cm of the gas outlet satisfies the

portidrodndior agnitidrenpbrtiof ©f thebcslump, bélodlthe-gas @fllet5and anleast one
(6) aratio of said inside dianeter D, (cm of the

inlet prolided ih ehé fiwer psiee of tHe blampt siovelthe(Ritild efitléth@herein
liquid outlet satisfies the follow ng fornul a (65 3

i (1) dhidichath B) (o) SaifsHRSHHS iRty W (c) said

second conti nuous nulti-stage distfllation Colum
conprisessgp &t [uckuPSO@avi ng a pair o¢1 end pl ates

above and g%l ow a Tylrndrical trunk portion having a
szh%i%ﬁ‘lsﬁ%gaﬁﬂ?qeapﬂ K&ﬁ} gleth%i @cmfr“nﬂrsa%ﬁés? me fo‘ﬂB\%ing formula
(2),
100 = Dy = 2000 (2),
(3) a ratio of said length L, (cm) to said inside diameter D4 (cm) of the
column satisfies the following formula (3),
2 = L4/Dy £40 (3),
(4) said number of stages ny satisfies the following formula {4),
20 = ny £ 120 (4),
(5) a ratio of said inside diameter Dy (cm) of the column to said inside
diameter dyy (cm) of the gas outlet satisfies the following formula (5),
5 = Dy/dpy = 30 (5), and
(6) a ratio of said inside diameter D4 (cm) of the column to said inside

diameter di2 (cm) of the liquid outlet satisfies the following formula (6),

3 < Dy/dp < 20 (6);
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nunmber of stages n2 thereinside, and has a gas outl et
havi ng an inside dianmeter d21 5 (cn) at the top of the

F105070 AOBOPUPDS AN Upper portion of the colum near to
the top, a Tiquid outlet having an inside dianeter

d22 (cm at the bottomof the colum or in a |ower
po(d)isaid sécdritecartinuons madti-stage distilbatidrocolumn dormsrisesns
inlet provided in the upper portion and/or a mddle
structfs hiading® paikef ead phatedabove bhe Hitcw eldylintiricanelr portlon
east one inlet provided in the |ower portion of the

|
havmpeng tI@E?Y&nﬂ%é}?d bh ‘i’t?’éluge Arhéter DI %ﬁ'ﬁg&%d‘ﬁa‘llﬁb a?%‘nﬂemal with a

satisfies the follo ornmul a

numb%.\?%@ sfaﬁ %éihergéwdé %nd k43 asgfdﬁdoqt@ I‘n%m%i ﬁfﬁ%ﬁfﬁ &ameter dy

colum I sfies
2000. of t he Ie

< 8 3
(om) pEahe 6 4 T BplinTh 1 e rmpe i o Bl Colfimry/acar B tor. =
Ilqmd(%tlle?E\é?i%g%hrgin%%%;g@n@?ergfzagag?ﬁét?‘@amztgqm @ilﬂﬁ?éolﬁmdh orina
follown ormul a 10< n2<80 (10),
loweryRartign 6f ﬂseac@lumﬁlsn%ﬁf tautlaerbpapm@t laast ope Imlﬁbpwdﬁ%mttbe
sai d inside dianeter d21 é of the gas outl et
uppes peftion and/eme nfiddieqeirtion bbtheutelunnihelowzhe gapmutiel and at least
15 (11), and (6) a ratio of said inside dianeter D2

one ifletpravidadia thellower partisaiaf the sohlenn dbaveethe ligli@ o(tied wherein
of the liquid outlet satisfies the follow ng fornula

(1)), said length LP2mp@@tisfiesdAné i@)owihg fdrpsulagdyess
according to item4, wherein an anmpunt produced of the
diaryl  36p65185079<A8603 UPOB_KAN carbgmate is not
Iess than 1 ton per hour, 6. The proces$ according to

P00 Wi e 0 e B S0 loyng fomul

(8) al kyl aryl et her based on the total wei ght of

100 = D, = 2000 (8),
(3) a ratio of the length L, (cm) to said inside diameter D, (cm) of the column
satisfies the following formula (9),
2 = L/D; = 40 (9),
(4) said number of stages n; satisfies the following formula (10),
10 < np £ 80 (10),
(5) a ratio of said inside diameter D2 (cm) of the column to said inside
diameter dxy (cm) of the gas outlet satisfies the following formula (11),
2 = Dfdy £ 15 (11), 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 (12),
5 £ D/dxp = 30 (12),

5. The process according to item 4, wherein an amount produced of the diaryl
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said starting material. 5 7. The process according to
any one of itens 1 to 6, wherein dl, and dl2 satisfy

F1o507 A06@ Lpvknaafor nula (13), and d21 and d22 satisfy
the followng fornula (14) 1 di12/ d" <5 (13) 1 d21 /

d22 < 6 (14), 8. The process according to any one of

carbdrisgents Aottless thametan pethourD , L, / D1, n,, D / 10
dil, and DI / d12 for said first continuous

6. TR ;Srbcéé@ﬂé’cdi‘ﬂﬁ'?i tol él"Fg‘ GHE 6PkeAB 1%?5, s¥nertiresaid %iérﬂﬁg neaterial
f_orrrul ae: 2000 L, 6000, 150 <_ D < 1000, 3 <_ Li /
rodcgHng® 514155 St et Bopdning g o o
said %mnga@gge I/ d22 for said second continuous
g .

15 distillation colum satisfy the

ol l ow ng fornmul ae: 2000 <.. L2 6000,, 150 1000,
7. TeopPeepdacgiingioani e ghitets] © undaih & apt g gaysty the
D2/ d22 < 25, respectivelg/L 9. The process c<(‘ot{di ng
followipg fermyAd1 3k anﬂa:samdtd@zs,t'%qu%ﬁamg rmufa (Y4)p; |
nl, D, / dii, and DI / d12 for said first continuous
mul ti-stdg& dhstdil & Son col um satisf{d3he 20
follow ng fornmulae: 2500 < L, <_ 5000, 200 <_ D, <
800, 5 siILE /dDidA5= 640 n, 90, 10 < D(14), d1, < 25,
and 7 5 D, / dl12 < 15, respectively, and L2, D2, L2/
8. Tha pm2esPatcaolding torahyDahe dlidednsr twal dvisereimb, D1, Ly/ D1, ny, Dy/
continuous nulti-stage distillation colum satisfy the

dy, drel hpmd 3 Sorf SHiAYiFrst&EonBhQ8usmuli? staget @ Sfllatidf EotumP3 atisfy the
800, 5 < L2/D2 < 15, 20 < n2 <50, 3 < D2/d21 <

fouoinHg i8mflISe 52085 £2( 122 s00R0. 15PSPen) ixehgoo 103 Zhe, /D, <
process according to any one of itens 1 to 9, wherein

[ [ 7; £10 A0
e R e e g

d nti nuous nulti-stage distillation colum is
FESP%&&%& ?ﬁﬁati on colum having a tray and/or a packing

as Ltz,hlsz, ler) ezr H?,lDzl d>1, and D>/ d» for said second continuous multi-stage
distillation column satisfy the following formulae: 2000 = L, = 6000, 150 = D»
< 1000, 3 = Lp/D; £ 30,15 = n; £ 60, 25 = D2/dy = 12,and7 =
D2/ d2 = 25, respectively,
9. The process according to any one of items 1 to 8, wherein Ly, D4, L1/ Dy, ny, D¢/
dn, and D4/ ds; for said first continuous multi-stage distillation column satisfy the
following formulae: 2500 < Ly < 5000, 200 = Dy = 800, 5§ = L4/Dy = 15,
40 = n =90, 10 £ Dy/dyy £ 25,and 7 = Dy/di2 = 15, respectively, and

Lo, Do, L2/ Da, na, D2/ doy, and D2/ da: for said second continuous multi-stage

distillation column satisfy the following formulae: 2500 = L, = 5000, 200 = D:
=800 5= 1L1,/D;=15 20 = n, =50, 3 = Dp/dy =10, and 9 =
D2/ d2 = 20, respectively,

10. The process according to any one of items 1 to 9, wherein each of said first
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11. The process according to item 10, wherein said
first continuous nmulti-stage 5 distillation colum is
F105@79p!£\§5[§1 Bpsgﬁ wigtillation colum having the tray as
the internal5 and said second continuous nulti-stage
distillation colum is a distillation colum having

contimfSus ADRi-stagk idnddilaten tBRINM add 3aid $cdndf &rititlioud Zaulttiséage
process according to item10 or 11, wherein each of
sty P s SR SO S5 8 g s e
interr[?l“ti -stage 10 distillation colum is a sieve tray
dving a sieve portion and a down comer portion, 13.

e process according to item 12 wherein,said sieve
1. e PREES A iRadaatnh So et sl Codyilishis gl Stece
. ..14. The process according.to item 12 or 13, wherein,
distillglien eyt @&P&%&m%&@ﬂ%@n o Heving e e frd inpernal,
isin arange of from0.5 to 5 cn2, 15 15. The process
and sgi¢ seepnthcetinuosmmelticstaga dislivation eclyandssedighdation column
continuous nulti-stage distillation colum is a
havingi xath Ithe packing @ndrtheteayi asythedistesaakl i nternal , the
packi ng i n an upper portion of the colum, and the
12. Thayprovess hoverdingontitepm 10fortiMewheptinreachldf .thd lrays in said first
process according to any one of itens 10 to 15,

contiMb@iemiith siade RAstiafien eblurd® afdisdid Bécdrithéontihud@istulti-stage
second continuous multi-stage distillation colum is

distill8fisn b1 B a Sfevd tﬁééi WA@? 8&iPBARCSbMBN ahb a BBENRESEESSortion,

according to item1 ein said structured packing

13. ?&eﬁﬂn%éesésgeg}tﬁi eagitde‘iE? Léihés%fcf&%vgiu%giﬂégﬁ%fb1000 i

'S O one’ sel ect romth

holesiR2H &%};{%{E’Ph@”l apak, Genpak, TECHNO PAK, FLEXI - PAK,

| . ' 25 a Goodroll pfacki ng and a
14. (T ropess agaoraRbdim 42 7 reterenihe F580Y sSAGutH area per

UPO8_KAN conti nuous nulti-st ag&_;a distiJlation colum
hole g sgifisiaue rawison awanged¥f feprg 0i9 t1PiHH: col unms, 109.

The process according to any one of itenms 1 to 18,
15, viher priogess pacerdingnte item 10 or' 11, wherein said second continuous

multi-stage distillation column is a distillation column having, as said intemal, the
packing in an upper portion of the column, and the tray in a lower portion of the
column,

16. The process according to any one of items 10 to 15, wherein said packing of
said internal in said second continuous multi-stage distillation column is one or more
of a structured packing,

17. The process according to item 16, wherein said structured packing in said
second continuous multi-stage distillation column is of at least one selected from the
group consisting of Mellapak, Gempak, TECHNO-PAK, FLEXI-PAK, a Sulzer packing,
a Goodroll packing and a Glitchgrid,

18. The process according to any one of items 1 to 17, wherein said first

18
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continuous multi-stage distillation columm conprises
two or nore of distillation 5 colums. In the second
F105@590ga\gt50p0pbge,<p|qesent i nvention, there is provided:

An aronaTi c carbonate conprising a hal ogen content
of not nore than 0.1 ppm produced by the process
contimgsus tultgstagealistiiation ebluntire88mprises tWo ot thoie \Gidistiiaaos
Effects of the Invention It has been discovered that
colund¢gording to the present invention, froma dialkyl

carbonate and an aronat | C rmnohydroxy conpound, an

1o, THEPROELE SIS SYLS B M Lot LuFbEORy 000
ool Sy B 9 ol

I 3 tons per hour, with a high selectivity of not |ess

Columinsn 959 preferably not | ess than 97% nore
preferably not |less than 99% stably for a prol onged
pell 8¢ gcand,asract gbthe @%enh@r«fenm thew is P"BY'Qﬁér abI y
not | ess than 3000 hours, nore preferably not |ess

20. AnaostaiT cashepate/camprising edrategen eom@ntaoﬁmt rpgre than 0.1 ppm,
subj ecting the aromati c carbonates containing the

produtiest lyy thegprioseas acesrdingai any26ne ofriipems it tootd.ai ned
t hrough the present invention to
separation/purification through distillation or the
like is of high purity, and is useful as a raw

AdvahRigeous| Effdctdof tHedRgestii | fi cati on net hod
pol ycarbonate or polyester carbonate or the |like, or

R e i
carbcmeﬁé %HH érpéfl%%étfﬁnrno%ﬁ)gdi’ﬁﬁ% ﬁPﬁ'fgp%qun fn 'E%I%Eh bt eagé

st not conta ar € genera
t hal ont ent
o ) SRS TR Bl G %er%ﬁﬁﬁdeg? Alidgstial
19 F105079 A0501 UPO nor.e efe bl

sca'%’i@@f@tt'%ﬁqthfnp {on Pes ey, pielaRpl IRiost e M@@ﬁow more

Flﬁi is a schematic view of a first continuou o
prefepgbly inot {esgdhan sttens per BaUG st hiah sejectpatyrafingd 'Qﬁﬁthan 95%,

the present invention, the distillation colum having
prefegably mot lessithan 97%, more preferably not less than 99%, stably for a
prolonged period of time of not less than 2000 hours, preferably not less than 3000
hours, more preferably not less than 5000 hours. A diaryl carbonate obtained by
subjecting the aromatic carbonates containing the diaryl carbonate as a main
component obtained through the 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

catalyst not containing a halogen are generally used, the diary! carbonate obtained

has a halogen content of not more than 0.1 ppm, preferably not more than 10 ppb,
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provided inside a trunk portion thereof; FIG 2 is a
schematic view of a second continuous nulti-stage

F105070SAbsd AUPER kP! um preferable for carrying out the
present Invéntion, the distillation colum having,

provi ded inside a trunk portion thereof, an internal
more PeEfRrally Aot Mosé thet Uippd. 10 packing (6- 1) in an upper
portion and a sieve tray (6-2) in a lower portion; and
FIG 3 is a schematic view of an apparatus suitable
for carrying out the present invention. Description

arer BEsRRHEBGE B > L1 950 P4t o7 ara’hlace,
ntz% fs7a Sé‘?ﬂﬁﬂ&(‘py'ﬁ?} epﬁllsiggﬁf?ﬁ.'lcfw {Jﬁl-&?gb%ﬁﬁiéﬁbn column

net er of trunk_portio
for cafiging Outllfﬂe?zﬁsemﬁwlondﬁmr&sg SN Ry vl efffyteral
d12, d22: inside_dianmeter of liquid outlet (cm, 101
provigeginside a trupkiportion Hegeeh stil 1 ation col um, 201 the
second nmul ti-stage distillation colum, 11,
i nFiG. 2 i3 schiemalic viewnef a secakcatinueus multi- %age yelsstl"atlon
28: heat exchanger, 15, 25: 20 reflux liquid inlet ,
columirépreférable ﬁmloamyirtg)wtdba'mmamnt invertion, theydistiffation column
columm bottom Iliquid outlet, 31: a colunmm bottom
havingp provided ingidd ®trunk pohtiorstheoecf, anlinterrsal @genprising a structured
distillation colum. Best Mde for Carrying out the

ackihg\(8miiean bitforf ahd 8w\ tray (6-2) S8 Ndwemyertibhoand
P [ g\(des)crl bg‘g)ﬁleﬂpdet ail. Adialk *esca?bonat e rlr}ged in

th re
SEA A B b A Rl e i

pres (15) wherein Rl represents an al kyl group
aV| ng to 10 carbon atons, an alicyclic group

DeSCHﬁ%‘ﬂ?éf%ﬁ%ge@@\"ﬁ% It oms. 5 Exampl o5 of K11 ol ude
1: gagaiet IS GiT @% SPof Thlran 2ot dlREr %5 cnglilpld, *'e: internal,

SONEers hex i Somers hept vl ner s
6-1: (mtemal (;%acklng)y 6-2: mterna? (tray) {run portu%m L1, L2: length of

trunk portion (cm), D4, Dy inside diameter of trunk portion (cm), dis,d2q: inside
diameter of gas outlet (cm), di2, d2: inside diameter of liquid outlet (cm), 101: the
first multi-stage distillation column, 201: the second multi-stage distillation column, 11,
12, 21: inlet, 13, 23; a column top gas outlet, 14, 24, 18, 28: heat exchanger, 15, 25:
reflux liquid inlet , 16, 26: a column top component outlet, 17, 27: a column bottom
liquid outlet, 31: a column bottom component outlet of the second multi-stage

distillation column.

Best Mode for Carrying out the Invention
In the following, the present invention is described in detail.

A dialky! carbonate used in the present invention is a compound represented
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octyl (isoners), nonyl (isoners), decyl (isonmers) and
cycl ohexyl nmethyl; alicyclic groups such as

F105079ChOs000Pbs KANg! obutyl, cycl opentyl, cycl ohexyl and
cycl oheptyl ;" and aral kyl groups such as benzyl,
phenet hyl (isoners), phenyl propyl (isoners), 10

by thefotlowimg formula $t8er s) and net hyl benzyl (isomers). The
above-nentioned al kyl groups, alicyclic groups and
aral kyl pfogrsORty be substituted with1gjher
substituents such as a | ower al kyl group, a |ower

wheréh @)%ggéé?#ﬁs aft a‘ﬂéﬁ@?o REANS™ 18 10'2ArB8A 8IS Man &lfeyclic group
may al n an-un np f

0 cont al aturated bond. Exanples o

naving A0 cHSPABHE: oh SN PAIKIH TG et 81516 b atoms.
crarpRERS e B RIDEh 8 FAEHL B R Rggher). at
VLA L R R S G p—

&isoners), di nonyl carbonate (isomers), didecyl L
octyl fsemere)t BOQYIdiseErery), decy)isapensl and cyalopexgmsthyl; alicyclic
di cycl ohexyl carbonate, dicycloheptyl carbonate,
grounsi $uaivas cyclopropat, eycipbutyil, myctopemyl, cynlahenat end cycloheptyl; and
(i soners), di(phenyl propyl) carbonate (isoners),

aralkgligrpbes guthitg lbenzel pheatteyl (isonenrsy,) phehiylprbpyl (Srenens),)
carbonate (isoners), di(nethoxybenzyl) carbonate

phen{lbeBIEiEShers) AriEnenb@i)y (isomerdionThe, above-mentioned alkyl
di (nmet hoxyethyl) carbonate (isoners), di(chloroethyl)

grouﬁs?%h@y@fb;t_;rég %Q E!jﬁ& %}alﬂy‘lcbrpgiaé FYANSE ShStitued With atier

(i soners). ~these dial kyl "carbonates, ones
subs QLS Ak 8l Pl ASrBL S8 Ry d HIRSY) B ARB i o
e L L T

L e T g L e S
o v Bl corSreae T Eon 5 eate, eeen

exanpl e, ones_produced from an al kyl ene carbonate
carbanate {igamess), dimdyl oarlbenatai(isermprs), wﬁy%@émaa@watar(@omers),
dihexyl Garbonate (1somars). dihbpty! carbonate (isomers), ooty carbonais
(isomers), dinonyl carbonate (isomers), didecyl carbohate (isomers), dicyclopentyl
carbonate, dicyclohexyl carbonate, dicycloheptyl carbonate, dibenzyl carbonate,
diphenethyl carbonate (isomers), di(phenylpropyl) carbonate (isomers),
di{phenylbutyl) carbonate (isomers), di(chlorobenzyl) carbonate (isomers),
di(methoxybenzyl) carbonate (isomers), di{methoxymethyl) carbonate,
di(methoxyethyl) carbonate (isomers), di(chloroethyl) carbonate (iscmers) and
di(cyanoethyl) carbonate (isomers).

Of these dialkyl carbonates, ones preferably used in the present invention

are dialkyl carbonates in which R' is an alkyl group having not more than four carbon
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An aromati c nonohydroxy conpound used in the present
invention is a conpound represented by the foll ow ng

F105079" A4 GA63 kaANe type of the aromatic nonohydroxy
compound is ot limted, so [ong as the hydroxyl group

is directly 10 bonded to the aromatic group; Ar'COH

atomé afd not'behtiring\a hal6gsreaRm.S Apafticulary preférable by i\gimethyl
to 30 carbon atoms. Exanpl es of arorratl c

carboﬁﬁfé?hWI F@@(J@ﬁﬂﬁ)@%‘@?&b!@%‘{ IRY éfﬁbMﬁﬁ¥@Pé¥QPébIe ones

varil ous 0l'S suc as creso (I soners

are GWQ%'&O?#%?PC& ér‘g) Hn:gﬁésl%ls?ﬁsﬁ*tlaﬂ% P@(%r?t)am nriqsa halogen
atom b BXGRARE St Saiesd from ah KPR rarkRAge” {q@&%@y not
contaffiag BRSEEH BIE) PodiEn SRenolsubplatRlY opt Shdainng adiipgen

(i somers), hexyl phenol (| sonmers) and cycl ohexyl phenol
atom.(j sormers); various al koxyphenols such as met hoxyphenol

(i somers) and 20 et hoxyphenol (isomers);

ar fharaiathenonchysinexy a@npnemq uged mthﬁmrre@en’( inysnter js a

napht hol (i sonmers) and various substituted naphthols;
companrd reperseatathiy the foltowrig/rmaa (&ypouhddypa ohthesaromatic

hydr oxypyri di ne (isonmers), hydroxycoumarin (isoners)
monchydrdkyompsund iy hatdinfiteth gBrsng adthé hgdrxgl groati is directly

nonohydr oxy conpounds, ones preferably used in the 25

bond8d &5 B afdmYRH dupar € aromati ¢ nonohydroxy conpounds
in which Ar' 15 an aromati ¢ group havi ng 6 to 10

carbon af Phenol is particularly p{\lg er abl e.
Mor eover, O 22 F105079_A0501 UPOS8 l)hese aromatic

wherSREY %?r%ﬁn&(){??mghc &E}%‘g’r@}gfﬁj% g éaYb@ﬁta{chrgs. Examples

EOnt ai ng a ogen 'y "used 'n
t t Th | a t f. [ .
of argiygl Hangﬂyﬁr”@éf&%mw&%m‘ﬁ‘y%rﬁ’%n%@?ﬁp%%ﬁé* Jesiqus
N Ay e R R W
range, an anount of unreacted material remaining

tetrama&w@r@moé(lp@@@es)s Bﬁwlmﬂsmef&iemnﬂnhe&%(lsomers)

car bonat e produced becones hi gh,
butylphenol (isomers), d|ethylphenol (isomers), methylethylphenol (isomers),

methylpropylphenol (isomers), dipropylphenol (isomers), methylbutylphenol
(isomers), pentylphenol (isomers), hexylphenol (isbmers) and cyclohexylphenol
(isomers); various alkoxyphenols such as methoxyphenol (isomers) and
ethoxyphenol (isomers); arylalkylphenols such as phenylpropylphenol (isomers);
naphthol (isomers) and various substituted naphthols; and heteroaromatic
monohydroxy compounds such as hydroxypyridine (isomers}, hydroxycoumarin
(isomers) and hydroxyquinoline (isomers).

Of these aromatic monohydroxy compounds, ones preferably used in the
present invention are aromatic menohydroxy compounds in which Ar' is an aromatic

group having 6 to 10 carbon atoms. Phenol is particularly preferable. Moreover, of

22



10

15

20

26

which is not efficient for the production of the
aromati c carbonate. Mreover, nmuch energy is required

F105070 A6S®VEPod heapg! kyl aryl carbonate. For such reasons,
th

€ above rlar ratio is preferably in a range of
fromO0.5 to 5.0, nore preferably 0.8 to 3.0, yet 10

thesearomaticehensti)droky @@mEanu@, ched substaritialipnes eontaining a
i nvention, not less than 1 ton per hour of the diaryl

halogBA'?8 préfRrabl§ uBbASY HRFpfsddht iMYeHEbY. The mi ni num.
amount of the aromatic nonohydroxy conpound fed in
C O, | f j f P
¢ o RenEIdEttic G G R REPoRAE S 1 Brarie R
h S : f ' .
comebi Sfseri 2 B8, Sanhe i fSPELbLMs e S i Gk} st gy a range
thig .angunt_can be. made to be |less than 8. OP ton/hr. . .
of fromyfa 4P oftky 1S s BNgR S0 R R LM ES b FAtP BAL Smiaining,
conmpound as the starting material used in the present .
based ppehpiesariRad amat of H"%ﬁ'@ﬂ anybearkepalea Rroguced becomes high,
~alcohol and the aromatic carbonate which are reaction
whichpisawl efficierss fac the predpciier af theoanosatici eaibpratgn  Moreover, much
equilibriumreaction, it has been thought in the past
energyhiatrequicedvto teneves ther alkylgaryecarboratec oftarisnich geasaens, the above
al cohol and the aromatic carbonate which are the
molar eiotis preferaisly in a range df fremdd.54d\50 mgeo preferablye018stoB.0, yet
chem cal equilibrium However, it was discovered that
moreié:i_?efe_*ﬁﬁblﬁﬁﬁnqm (S2ipg the continuous nulti-stage
istillation colum according to the present
in j hi i { oL j
0 Hﬁﬁéoﬁr%s%%gﬁ%hﬁorﬁi{ifbéféﬁ thiaR9 B! Sarirur &7 158 Irl%‘é/arbonate

_ y welg ~the al cohol ‘and 0.01 to 0

s prodct'Elindoudif, T8 Riftium SRIGREH Sre SRRARNCopORxdmsy

A0 P AN i S .
compgPBATeHan SaPsvaiD TosThe Rbbut ol iRnTs gBRE =R sronmr

d [ f th [ b :

prefefiidy d RPN WoRR P BiREbA 1 OF o0 b pass orf Bempurpfthe

with 0.1 to 1 % by wei ght being yet nore preferable.
aromgtic egtranate (P ten/Br)p dedpradeedy ol\(f'@(e erefgrakly, dbis amount can be

content is 0.1 to 4 %by wight, with 0.5 to 3 % 5 by
madentsi i lessdhayg 8K towhe preferabl e. The reaction between

the aromati c carbonate and the al cohol which is the
The dialky! carbonate and the aromatic monohydroxy compound as the

starting material used in the present invention must contain specified amounts of the
alcoho! and the aromatic carbonate which are reaction products. Since the present
reaction is an equilibrium reaction, it has been thought in the past that use of the
starting material containing the alcohol and the aromatic carbonate which are the
reaction products would be disadvantageous in terms of chemical equilibrium.
However, it was discovered that in the case of using the continuous multi-stage
distillation column according to the present invention, even if the starting material
contains 0.01 to 5 % by weight of the alcohol and 0.01 to 5 % by weight of the

aromatic carbonate, based on the total weight of the starting material, then
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reverse reaction to the present reaction has a very

hi gh equilibriumconstant, and the reaction rate is
F105dv90Ros0Y UPog aych reaction systemin which the

gas-liquid imterfacial area is small, it can thus be

easi |y understood that use of the st arti ng material 10

‘surprisinglaite algohbdlearsd tehabontid darbordateravechardiyaameinfiuence on the

whi ch are the reaction products would be very

produttisAGf ¥ AESRALSC LaboPRIE A nid8 rﬁré@raaelalédrm bémé‘n@ fs 0.05 to
produci ng the aromatic carbonate for which

%Hﬁﬁgﬁ? v{n 64 R 'S/eﬁfig\}éfgg l"c?éi'ﬁ?ge%b?é’é?éfer Ié.h Moreover, a

Scal e rea ive n syst

more fief g bebindfic Sarudifnd %ﬁﬁééﬁ?{knén"*&;e% Py WEIE, Bpg to o %
ta Wl e 15 al cohol and the aromatic
byw%%@?ﬂﬂgé( R P 5‘?‘%"1‘@% reaction products woul d be
di sadvant ageous in terns of chem cal |aﬁ1%w l'ibriumfor

pr dBBEPARfIAMHeeMEsREhP AOREIE SRERRAIE Q}\Mﬂ'?h is the

be little decrease in the concentrations of the
reverge ceagion teribe presentsractian bas Bowsy bighequibriusacpnsignt, and the
l'iquid. However, it was discovered that if the first
reactisnd aée isdnigh.c oWfitma batchmeactios system dowhichtthe igasHiguid interfacial
columms according to the present invention are used,
area usmall st agh thushe easilysanderstoagitbatusd bette startiigymaterial
occurs at all. The precise reason for this is unclear,
contaiwhglthe afcohiePBAg Btk hhsthatid\EarbohaltewhichearkNRe a68CTRIN Broducts
carbonate as the starting material introduced into

would Be v&fersa@%hﬂageoe& ih B rrlsl SrdhefBAl élgfﬂ&b‘-‘numﬂ‘dﬁ préHéSiﬁg the

di st ation co reacts wwth th | cohol which is

aromﬁgg ErSFHpogﬁitel-:- gonr%rggh Ny F&f&r&é‘?éé&ﬁﬂtrekﬁﬁ)ﬁ 5&&9@ F/IJrESvgﬁwnh a

t he

smal SR T2 U aEn Y8t a6 3EQ §5§%"EBB‘§£ tf'ﬁ i?%‘ﬁf@“#@d s
genegaﬁ&?ﬁﬁ% @ﬁém%ﬁ%?q&%a@%s%ﬁef ?ﬁ?s g f}ﬁqztesfn@ﬁ?%%%i eaptgining the

alcommﬂpéh% AIeMalieRariasate which argthe Jraction aw@uStsawetJﬁdnbe

the upper portion of the colum. Moreover, it is
disadyaptagssystin ermsakchamicskequitibriure forpraskieing thetarematic
starting material fed into the first continuous
carbonate, sisceadreerdiveauld lbet litiden dBcresiseim thes coseahtiationsicf the alcohol
reaction, and the remai nder noves into the vapor phase
and tabfaromatiticarbdriats iretHeerdacties ligein di scovered for the
first tinme through prol onged :
However, it was discovered that if the first and second continuous multi-stage
distillation columns according to the present invention are used, surprisingly this
disadvantageous effect hardly occurs at all. The precise reason for this is unclear,
but it is supposed that this is because the aromatic carbonate as the starting material
introduced into the upper portion of the first continuous multi-stage distillation colum_n
reacts with the alcohol which is present at a high concentration at the stage in the
upper portion of the column, and is thus rapidly converted into the dialkyl carbonate

and the aromatic monohydroxy compound. It is also supposed that this is because

24



10

15

20

25

conti nuous stable operation using the industrial-scale
continuous nulti-stage distillation colum according

F105079_AG%D1PUESE AN nvention. Wien inpl ementing the
présent reaction industrially, besides fresh dial kyl

10 carbonate and aromati ¢ nonohydroxy conpound new y
in theifinst cohfinadus mMudti-steye distilation cayrsherocording $o thieepesseht e
to be able to use as the starting nmaterial a materi al

invenfom Ak tefidlent@tifleYis IS di’érﬂly‘%h? 61 AR lagtion to tdke place in the
aromati ¢ nonohydroxy conpound T hat has been recovered

uppel‘t ;?%ﬁigh of Pﬁé)E&ﬁ&nan‘M&reo%PtlﬁgrsngQQ&? ﬂ'latEB?ﬁe blsmobf‘of the

rocess accordlng sent | nvention,
e E B o B R A B
cour AR b, e S i P
i3 7B s s o B85 e

multi-stage distillation colum as is,_or after sone
contirgjoustriaklerarenatier usinetes indusikalissale C%tmoalﬁe'ﬂulan&tage
Accordingly, in the present invention which is
distillatin eplomneacc@odingdadine pegdent inventienpr ef er abl e for the
starting material fed into the first continuous
miWhersingdementing theapresent cdactiontindwesirially, besidesiffestddialkyl
amounts of the alcohol, and aromatic carbonates such

carbor@td BAd @k@mbtlémdnmﬁhﬂ(y%mma héwli introtiuced Imo dtiereaction
as described above. Furthernore, the starting

systeﬁﬁﬁﬁé'p‘?éfe\"@cﬂg tb Petdlie 5 BSERE th@%%m.hg FhdtBMalc® ma@em cdhtaining
conmpounds and reaction by-products or exanple an

malni%hthéi ik 'caﬁ&ﬂ%{te %’Pﬂ b QJFm}ﬁQhE H&ok&ﬁ d%r éﬁ’mﬂétﬁ:ﬁ’d‘ fHat has been

are I'n thi process anot

E 7
ool éhcéﬁa N A T
ht of t | _ether referable en .. .
to the Risaht R RGoR CHHEEIRP sartatan ihalariisss 2 ko Belin poin
range for the alkyl aryl ether contenf in.the start tng
reactign BUR in 4N SEEOS CoptiyaNs rgHiti-stage dpstifation %'u%rbg% ed into
wei ght bei ng ﬁet nore preferable. Exanples of the hldg
the figsd cPntiU®.ISHOM rstsge;ﬂasidlaaeg cphyemnddnithisegase, the second column
rearrangenment products of the al kyl aryl carbonate
low bailigdicimtyrieactor onixtties meaydealfed inta thedirst centinsfous|multisstage
preferable for the starting
distillation column as is, or after some of the components thereof have been
separated out. Accordingly, in the present invention which is implemented
industrially, it is preferable for the starting material fed into the first continuous
multi-stage distillation column to contain specified amounts of the alcohol, and
aromatic carbonates such as the alky! aryl carbonate and the diaryl carbonate, as
described above.
Furthermore, the starting material used in the present invention may contain
compounds and reaction by-products, for example an alkyl aryl ether and high boiling

point by-products, which are produced in this process and/or another process. It
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material to contain small anmounts of such high boiling
poi nt by-products. This neans, for exanple, that in

F10567§eA§§351€U|368 gegguci ng met hyl phenyl carbonate and
di phenyl carbonate using as the starting material a

m xture of 10 di methyl carbonate as the dial kyl
has beah fieued thaardstaRiPigrhaksial b@ntai‘rm‘?m&tm oh g maight of the alkyl
compound, it is preferable for this starting nateri al

aryl eil'fér%’ PFé‘Fthb‘ié’ Qieh! iRfblerRERIAY mélﬁré%éﬁﬂrivtéﬁﬁbr@boﬁ(%&& preferable
al cohol, and'methyl phenyl carbonate and

anodP 45 S v ok e 90 v,
wit 4, S5} PN L PR g E 8 b o
o AR 54 T Ao S B8 ] ot

and hi gh boi |l i ng poi nt by-products derived therefrom
and diaryl carbeaate; apgrdssivativas %\%@Qfeedt ispretpsable darthe starting

invention refer to an al ky carbonate, or a
matetialdeontain isoralk @mownts of mzh dnigh gmﬂng Foint diyrprogiaBise
through the 20 transesterification reaction between
t h&hisi meaps, fonekamptes thatdn the case ohpiaducmgmmethy phenyl
conpound. Included under this transesterification
carbongte bhd iphienyh cartdmate asingraswhedtating matetiaba ofixtune of
al koxy groups of the dial kyl carbonate is/are
dimethyF&aBanRata\hs thd Hialkgl Yardshaty ahd Pﬂénbf@s fHeQariTiatic
mbnohydr oxy conpound so as to i mnate an al cohol,

mono‘?‘&@ &% ca &’ﬁh '|f‘|s:§ff?égFat5l oleéthé'rgrri_! ﬁfgtéﬂ‘ﬁ té‘lclSM{am specified

onate uced are conv Into

amoﬂ‘lt@éwde‘éeﬁg @QB v& BF e A w'ﬁ}\%n&m&%@%@ and

ansesterl |ca I on rea 1 on ere

oL R e ) SR RO B 96 o

stames%éﬁ%@%?@%%ﬂﬂlép & Si9gunhag dpschas a'g%t%ﬂfdamso'e which

conti nuous multi-st age distillation colum,
is a rgaeian P-PEadussnal wdhermieatha sigrinemateria) F“QYa‘P‘HBﬁE‘t gmall

as a main product are mainly obtainable through the 5
amoufits pf phenylisaliaylatsnane methysalicylate amddyigh Seiing point by products

carbonate. In the present invention, it is
derivpditihérefroar.| y preferable for a start i ng material and

catal yst not containing a hal ogen to

The aromatic carbonates produced in the present invention refer to an alkyl

aryl carbonate, or a diaryl carbonate, or a mixture thereof, obtainable through the
transesterification reaction between the dialkyl carbonate and the aromatic
monochydroxy compound. Included under this transesterification reaction are a
reaction in which one or two of the alkoxy groups of the dialkyl carbonate is/are
exchanged with the aryloxy group of the aromatic monchydroxy compound so as to
eliminate an alcohol, and a reaction in which two molecules of the alkyl aryl
carbonate produced are converted into the diaryl carbonate and the dialkyl

carbonate through a transesterification reaction therebetween, i.e. a
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be used; in this case, the diaryl carbonate produced
does not contain a halogen at all, and hence it is

F105d7§pﬁ205cﬁmp@é kaN aw material when industrially
produci ng a pol ycarbonate by neans of a

transesterification nethod. The reason for this is

disprdgtitionatidn feattitil O@eReifiemSvEntion, irnther first cavitiuol
for the polynerization even in a smal | anount of |ess

multi-528 distilon dafimh,the dIRY ariitidPbénatBes RiNFRIbLAAEH Cand in the

reaction, or cause a deterioration of the properties

secor%scorﬁfnu%hﬁ“rﬁ!flﬂrsqée%é’ Btsﬂ[%tlc;rf@olﬂmny DepRbR catbBAHRRT-

cata I rst C I nuous nu tl-stage

u 5 e
o A 4 TR B S P OB oo o
ent |nvet|o for exa a, metal - cont ai ni n . o

disproRsoIPrLBECHPR B ey AT GArBBnAley 16 v BLRRRS Lierian, it i
used: <Lead conpounds> Lead oxi des such as PbO, Pb02

Part'cb!lﬂﬂ|yﬁfﬁ'§fﬂab|leéﬁﬂa§@mﬂﬁ &rate(jahand calplysh pat ccmiama halogen to
| ead hydroxides such as Pb(OH)2 and Pb202( CH) 2;

be usedpirtthisecasa, the diaryleerborate produce dees-petzontaim a halogen at all,
KHPbQ2; pl unbates such as Na2PbO3, Na2H2PbO4, K2Pb(3,

and H@p@ﬁt(i@lﬂhﬁbnta#@&b@taw@aﬁt@bimwhed immmuy pr@aidcing a
carbonates and basic salts thereof such as PbCO3 and

polycamiusate BY &Ars of £aensedtesficdtioprmettiod. dthiedeasendor this is that
carbonates and basic salts thereof, such as

if a halBgER I HrBsent MthePalvRatbridbiciiH (ﬁ?é?%i RYPHRG small
th organol ead Qorrpounds sucrl; as Bui@% Ph4Pb, Bu3PbCIs

o AR Sy A At
causd F*L%“’yf?‘i!%ﬂgn Shitk ARoEARESCBE fisBoRREA of i Bhivoarbgnate

d Pb( OCH3) 2, (CHSO) Pb( OPh) and Pb(COPh)2; |ead alloys
pro ‘{c,‘i?é’h as Pb-Na, Pb-Ca. Pb-Ba, Pb-Sn and Pb- Sb: Iead

T RS e Bt e B o g s BB L
andlugljaﬁ %gg&&; g]?ﬁtllr{gspgggﬂu%?gngég )é(lessflllgtflors 8g|%%n ;gcrgrld%gntgttﬁ!aspresent
invention, for example, a metal-containing compound selected from the following
compounds can be used:
<Lead compounds>

Lead oxides such as PbO, PbO; and Pb30q; lead sulfides such as PbS and
Pb,S; lead hydroxides such as Pb(OH), and Pb;02(OH)2; plumbites such as
NazPbO,, K2PbO2, NaHPbO,; and KHPbO;; plumbates such as NaPbOs,
NazH,PbO4, KoPbO;, K3[Pb(OH)e], KsPbO4, CazPbO4 and CaPbOs3; lead carbonates
and basic salts thereof such as PbCQ3; and 2PbCO3 Pb(OH);; lead salts of organic
acids, and carbonates and basic salts thereof, such as Pb(OCOCHSs;);, Pb(OCOCH:3)4
and Pb(OCOCH;3)2>PbO-3H20, organclead compounds such as BusPb, Ph4Pb,

BusPbCl, PhsPbBr, PhiPb (or PhePb;), BusPbOH and PhaPbO (wherein Bu
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CuBr2, Cul, Cul2, Cu(OAc)2, Cu(acac)?2, copper ol eate,
Bu2Cu, (CH3O) 2Cu, AgNQ3, AgBr, silver picrate,

F105029CRHEST GBas [K4E C C(CH3) 3] " and [Cu(C7HB)Cl ] 4
wher el n aC'ac represents an acetylacetone chel ate
ligand); 10 <Al kali netal conpl exes> Al kali netal

repreSENBFE@F §roep, a8d PHRYAEIerre 8 gH g alkéﬁnééd compounds
conpl exes> Z| nc conpl exes such as Zn acac) <Cadm um

and £ABRYIELE S F"Pﬁ’uﬁ?gﬁhﬁﬂkﬁoun?gﬁ%%ﬁ(p%ﬁ’?bg?pﬁ?gﬁ”?br%oph’*
lead %@m%gﬂa&?ﬁb %ééf))&'} Sﬁ(@ghs)»t% lead minerals such as
0 <Zi
galerB i 2pESnsie, it Wm%‘&ﬁ;ﬂ?é%'% S fRBsundslcag) 4 and
<L d t ds> L d

<CoPRRGIATBIN BSOS {1 andt i on betal - compounda. such

as Al X3, Ti X3, Ti X4, VOX3, VX5, ZnX2, FeX3 and SnXx4

( whalte BRd xomulexascef eoppen Aamijy metalsrauchas GHCéchﬂ@l}ZyCUBF

group, an al koxy group or an aryloxy group); and

CuBrs@gafols Ou(Odehn Gu{scads apps0 pRate s GiRdEHe@Cu, AGNOs;,
Organo-tin conmpounds such as (CH3) 3SnOCOCHS,

AQBr(<iRED pREMSDBGCEHCITBY WH:&}S&W@;HB)CIh (wherein
Bu2Sn( 00OOCH3) 2, Bu2Sn(000C | H23) 2, Ph3SnOCH3

&6 0C2H5) 2,
acae Euzsn%iﬁrﬁr@g,bcetghzsn( ae '?""‘EE)(P,SM? Ph3SnCOH,

<A|k£uf§§&(pc £1.25n0, Bu28nCIZ and 5 BuSnQ(OH). Each
of these catalysts nay be a solid catal yst fixed

| naNEE bl BYtblexds3Rh as Liacac) and LIN(C4Ho)z;

<Zinc cbmplexes>

Zinc complexes such as Zn(acac)s;
<Cadmium complexes>

Cadmium complexes such as Cd(acac);;
<Iron family metal compounds>

Complexes of iron family metals such as Fe(C1cHg){CO)s, Fe(CO)s,
Fe(C4Hs)(CO)s, Co(mesitylene),, (PEtzPh)z, CoCsFs(CO)y, Ni-n-CsHsNO and
ferrocene;
<Zirconium complexes>

Zirconium complexés such as Zr(acac)s and zirconocene,
<Lewis acid type compounds>

Lewis acids and Lewis acid-forming transition metal compounds such as AlXs,
TiXa, TiXys, VO)Q, VXs, ZnX,, FeXs and SnX, (wherein X represents a halogen atom,
an acetoxy group, an alkoxy group or an aryloxy group); and

<Organo-tin compounds>
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distillation colum, or may be a sol uble catal yst that
di ssolves in the reaction system [Each of these

t t nts may of course have been reacted
Fms%at-ﬁb%qs{' lt%?@é\r:ﬁ'l&gz}{?corrpound present in the reaction
system such as an aliphatic alcohol, the 10 aromatic

mﬁ?@%ﬂ-ﬂﬁﬁoﬁ?&ﬂﬂg%utchg% q(?l'ﬂ%{%ﬁrﬁﬁ&b(ﬂﬂ ?Gﬁ)ﬁnOBt}@CsHs,

di ar car bonate or carbonate, or mm

BusSHBLTI R PRRFEP Ll Brasfiqesst hir BBShICEt iR,
PhsSBOCH et RGE: Bl Ot i BETPR2 b Bl "
PhaS A Bhlant G SO HensSHuaH, Bl GOt AaSnCH and

reaction conditions. Exanples of preferable catalysts
BuSnQ{OHYi s sense incl ude PbO, Pb(OH)2 and Pb(OPh) 2;

Tid4, Ti(Ow)4, (MOTIi(OPh)3, (MO 2Ti (0Ph)?2, '

( MEGELB TFf tieie catalystl mapibeds sSidcatalystfixapbinside theomplb-stage

and Bu2Sn(OPh) 2; Fed 3, Fe(OH)3 and Fe(OPh)3; and such
distillatdratyisiin, idrahaybs @ sidebletoatalystdhai dissplvesd the feaction system.

reaction liquid or the like. 20 Fig. | shows a

sC papRidf thadesvatalyst b8mpbhaitstaay bhoowsendvie bedragcted with an

distillation colum for carrying out a production

orgarmt eBRPOLRAEGHESERGN tRe Fds:tiphesAlm ishER s &alipHdti alcohol, the

continuous multi-stage distil'lation columm 101 used in

won i ISP R 15 B g b
e B S HY FE ko  ThaB  ih o

.nunber of stages, n thereinsid and has a gas outlet 1
starting faigriakor PToghgts RIILIR TS TATORc at the top of the

colum or in_an upper portion of the colum 2
F1dm Hvecagesof campgrg euktheseresept nnH@nfﬂ%W'tﬁ 3 ?@HB&? catalyst that
outlet 2 having an inside dianeter dl12 (cm at the
dissdbeas iorthefreactinn systemn ther catalyst isqueferpblytonshhaying gehigh
colum near to the bottom at |east one inlet 3
solulplitgun thedréactivhdiqujsbenderdhe ireactamdzanditions. d dxanrles iobn
of the colum below the gas outlet, and at |east one
preferabletcatalpsievin deig sense irecludevPbOp G Obt), ahd tRix ORi)z) AiCla,
above the 5 liquid outlet. Mre specifically, the

Ti(OMe)d, (MeQI TROPH)E qMeOSTI{OPhJNEAVIEO):Ti(GRIN &Mt PIOPh),; SnCl,
Sn(OPh)4, Bu2SnO and Bu,Sn(OPh); FeCls, Fe(OH)s and Fe(OPh)s; and such
catalysts that have been treated with phenol, the reaction liquid or the like.

Fig. 1 shows a scﬁematic view of the first continuous multi-stage distillation
column for carrying out a production process according to the present invention.
The continuous multi-stage distillation column 101 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 D1 (cm), and having an

internal 6 with a number of stages n thereinside, and has a gas outlet 1 having an

inside diameter dq; (cm) at the top of the column or in an upper portion of the column
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mul ti-stage distillation colum 101 according to the

present invention: (1) the length L, (cn) nust satisfy
F105078" Ay UPds ka0 <_ L, <_ 8000 (1), 10 (2) the

i nSide dianeter D1 (cm of the colum nust satisfy .

formula (2), 100 < D, < 2000 (2), (3) aratio of the
near fo@R8itép L4 liqGidoutiet R haiviritpan hsidedRintatePd, (€M) atthé bettom of

colum nust satisfy forrmula (3), 2 <_ L1/ D1 S 40

the cc%l@r)nn crrﬁﬁ (agr I)ﬂﬁfveg %%rtf&t‘i‘@ﬁhe%ll.?ﬁ??ﬁ?g )fb tHBISGt AL ?tsltfaﬁgt one inlet 3

formu ( Snl S 120 a ratio of tl
provis s B pefic ol ok R ih2 bl Bokdane ges

ot S o i et P SO B R e

. .,the inside dianeter dl12 (cm of the liquid outlet
“q“'dm@?*-satisfy formula (6), 35 Du/ d)2 5 20 (6). Fig.
2 shows a schematic view of the second continuous

nuMore spagfiically, tie fallawinghareoiegwired der harfirgh sRntinvioug
producti on process according to the present 25

multi-stagendisdlationeolwen dfd anserding dosherprasent invgation:
distillation colum 201 used in the present invention
coffiprthe éength 4t (o) oust Batisfydomamuydai(d),of end plates 5
above and 30 F105079 A0501 UPO8 KAN bel ow a
cylindri¢gpot£ubk $o8000n 7 having a l@pgth L2 (cm
and an inside dianeter D2 (cm, and having an

i ntBtAalindife Hiar@ek DNYcrB-of thé cBlmiiiudt Bafisfyliermalk (2),

1
stages n2 thereinside, and has a gas outlet 1 having
an insi dqogigr%eg ddbo(cm at the topy f the colum
in an upper portion of the colum near to the top,

or
gt ki%)ﬂé‘ej‘agioo?&thstl r?qtﬁ é_l? 3%[:"2 th H iingﬁ:iedtﬁ? meﬂ%ghnq)zgf t('l%;@olumn

om o m or Tn alower p I‘on
th | um r to the bottom at |least one inlet 3
mus"ﬁ?ﬁ‘\;ﬁﬁgﬁn?lﬁr}(ﬁﬁe upper portion :

2=L/Dy =40 (3),
(4) the number of stages n; must satisfy formula (4),
20 = ny £ 120 (4),
(5) a ratio of the inside diameter Dy (cm) of the column to the inside diameter
di1 {(cm) of the gas outlet must satisfy formula (5),
5= Dy/dy = 30 (5), and
(6) a ratio of the inside diameter D¢ (cm) of the column to the inside diameter
di2 {cm) of the liquid outlet must satisfy formula (6),
3 =Dy/diz £ 20 (6).
Fig. 2 shows a schematic view of the second continuous multi-stage
distillation column for carrying out a production process according to the present
invention. The second continuous multi-stage distillation column 201 used in the

present invention comprises a structure having a pair of end plates 5 above and
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and/or a mddle portion of the colum bel ow t he gas
outlet, and at least one inlet 4 provided in the

the col umm above the liquid outlet.
F105dl\7/81v'\§655@2%'|5¢ y, the following are required for the

second conti nuous 10 nul ti-stage distillation colum

dé efithéter D
oo BEERSa PSPt (90 oy st

g _

(e el PR L papRASL oMz A SRty

e, T B R PARE Rk PR (oL oo

the C%l-lﬁlﬂn qr))n]ia& méeg)qo[@ 423f ﬁrg%i{eaggo ?rﬁ) ?8 q«@&}j ogtfet 2

_ratio of the inside djangeter S’?ﬂ'{e the col u

having g 'Pﬁ@ﬁo%amebﬁféi@icmbéﬁt'\ecmﬂ%ﬁ GRAYHLRN B3 [Rker portion
satisfy fornula (11), 2 < D2/ d21 < 15 éll) and (6) a

of therealumngiear e thmbpﬁ@ndahle@ﬁéan@mlemr@ﬂ edhih el upRertertion
the inside dianeter d22 (cn) of the liquid outl et

and/amasmickiie peftionf afithelcalurz pelavbte gas oatletdand at st opp. inlet 4

Note that since Figs. 1 and 2 show enbodi nents of the

providedin thedower portiohQFAfe caldnir abBuS tHeNituidioutiest age
distillation colums according to the present

I NNRING ispBeifisaia gL ooty ard RRUiretigonde detondtcdntinlbes
to that of Figs.1l and 2. It should be noted that the

r o the
multl-Isgdpd,B ?tbff"llat%'ﬁ %H?l{i’lﬁh A A Hrding th Wﬁe BRISEMR ifVRftioh!

ers e portion eXtending downwardly from

LBu'08 18lol S (68 I sRutbRa GBI, st no st
o e RN Fa <! Bbhe Dot tomtprefers to the
co éﬁ'?ﬂeﬁr?s.éé‘ %larrcl)gt%tr D%rlcm) of the column must satisfy formula (8),
100 = D2 = 2000 (8),
(3) a ratio of the length L2 (cm) to the inside diameter Dz (cm) of the column
must satisfy formula (9),
2 = Lo/D2 = 40 (9),
(4) the number of stages n, must satisfy formula (10),
10 = n2 = 80 (10),
(5) aratio of the inside diameter D2 (cm) of the column to the inside diameter
d21 (cm) of the gas outlet must satisfy formula (11),
2 = Daofdy = 15 (11), and
(6) a ratio of the inside diameter D, {cm) of the column to the inside diameter
d2> (cm) of the liquid outlet must satisfy formula (12),

5 < Dy/dp < 30 (12).

Note that since Figs. 1 and 2 show embodiments of the continuous
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measuri ng about 0.25L, or 0.25L2. Note that L, and L2
are defined above. It has been discovered that by

F1050\;+§|R[§5d1h9363 liGly conti nuous nmulti-stage distillation
cofum and tthe second continuous multi-stage

distillation colum that 10 sinultaneously satisfy
multi-@gedigtiiatidn doturide hccardmiptol the préseritaheention) brangemeat of
di aryl carbonate as a nmai n product can be produced

the infdrRaMi8 Irr]'ng'l s t8 %Mqilgf gheP?  REABAIMIBe ABRATHEL t‘PPéMerm “in

compou on an 1 ndustri scale of not less than 1 ton

an up??rt ?H%h ofthe I&orqnglj? nE Foctthle\f by?e?%\‘% 1p!tA8 W&tbﬁh%

or a pro onge peri o rexa

conrih 5 iR e R B0 ﬁﬁ%@@ﬂﬁﬁ 2500

h Th wh b b .,
0.25 Ly 8O3RS Bt EHowEF DSHIRTLE R CONTRASSE 19 e aeigry” refers to

with such excellent effects by inplenenting the
the pesiien @xtensting Hewgrdly &iam thﬁllémqra Pfithe gelumy) thihe Iesﬁﬂon
this is supposed to be due to a conbi ned effect
measbriog @houbB @M1 whO25lhe dotelthatdnanerlA arerdafimed(@oveo
(12) are conbined. Preferable ranges for the
r ek pesthiesn discdvered dnat thessing Hexifidd contimmus mulastagef
L, (cm and L2 (cm is less than 1500, then the

distillstigiv eslampnandl 8wy seserl cordindens enulti-stayendistifatizsi ddlemhahat
attain the desired producti on anbunt. Moreover, to

sumui@%@ugﬁ%t%ﬂﬁfo?ﬁiulé@ﬁ')tto ¢PO avdthatic 6abohats éd‘rﬂalnlng a diary!

conver$ion enabling the desired production anount to

carod54 e peRRH; i bo A8l il BRuTRGa el an
arom @S oo Gty d Py . anin A& %@%@gﬁ%ﬁﬁ%ﬁ@?ﬁ% per
hour w#@?@ﬁs@scﬂ L prédﬁoti’ﬁsvbiﬂﬂ%éfe% elofige egod of time,
for exgbe 20t jssAbRn 2RO et PGt fes Bl i ipprs more
prefeg;hmﬁnem cost __while attaining the desired production

pt less dhan OB henes. DThRIRASHE Witk hes becpme pessible to
more than 2000. More preferable ranges for D, (cm and

produne qr@mat@r@ma@at&s oran industizd seale wivsuch @‘gcellemgﬁects by
respectively with 200 <_ Di S 800

implementing the process of the present invention is not clear, but this is supposed

to be due to a combined effect brought about when the conditions of formutae (1) to

(12) are combined. Preferable ranges for the respective factors are described

below.

If each of Ly (cm) and L» (cm) is less than 1500, then the conversion
decreases and hence it is not possible to attain the desired production amount.
Moreover, to keep down the equipment cost while securing the conversion enabling
the desired production amount to be attained, each of Ly and L, must be made fo be

not more than 8000. More preferable ranges for Ly (cm) and L, (cm) are 2000 =

Ly = 6000 and 2000 = L. =6000, respectively with 2500 = Ly = 5000
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and 200 5 D2 <_ 800 being yet nore preferable. For the

first continuous nulti-stage distillation columm and
F105d7lgeA§gyplgﬁogqu nuous nulti-stage distillation

colTum, so I'ong as D, and D2 are within the above

ranges, each of the colums may 10 have the sane

and I2500des d_za@twoo‘usemg?(be efbmttlfeon thereof to the
| ower portion thereo or t e i nside diameter may

di frle@Enidf o (@hf)fm% {dﬁﬂf 51|88 tharOT O XREM It 9s népﬁossﬁﬁlého
of the continuodus nufti-stage distillation col ums,

attain tHF de%ﬁbﬂ?r@&@&%’h m8unt{1h‘Mor‘éBQ F tORER] ‘&B\Ah’rfth%hﬁu ipment cost

e snaller t ér er han

it Satf TR 8 Sl e Bh i pace o
o o g 00 V05 e 5 T T 4 b 1

en_ the pressure di fference between the_taop
D1 5d0Bm 10 | E00H! Ben ShASe CosRA VGOl 20A FobeS 800
prol onged stabl e operation beconmes difficult.
and mcbéelaz Ft 800 beingyet maeresyeferable. i Rardag irstigentinuous
tenperature in the | ower portion of the colum, 20 and
multistageedistikiationezoitinp randtbe meeohid iohtinuous olti-stagei digfillagjon
about a decrease in the selectivity. Mre preferable
columigrsgelong as My add D, are dvithin tHealbowe farigels, eactdof the &llumns may
and 3 s L2/ D2 <_ 30, respectively with 5 SLi / D <
have 1r5e a8fcSinsiieldAmBRrvrokh thd appér péitioRh6raRr &5 fealelver poftion

is less than 20, then the conversi on decreases and

therebf dr%hé‘ﬁisrcﬂ@é‘ré‘rﬁ&t@r Ry differrél difréraft B8ioned For example, for

production anount for the first contihuous nulti-stage

each %ﬁép%@iﬁ%r&rﬁ% i—“sr[fége MHASYGH ?%Ih%ﬂ%e?rpe MR & g%ﬁreter of the

securi ng € conversion

uppet pdigh HlaRg o Eﬁ’rirfi%@% eﬁ%%@@“ﬂb&f%ﬁﬂaﬁé { EpRl s lameter

than 120, Fu re if n, is greater than 120, then
Ofth%lp?eveﬁm(ﬂng 'Eﬂce bet ween the top and bottom of

t he col um becorres too great, and hence prol 410(]
ot HRAENdrdEhanchk: A PaSiless tharva or GTRAlS! i éherg étabie
distillation colum beconmes 5 difficult. Mreove
operajigndbreomes dificully 4o perRibwWasE Ly AB1 08kpé Datrweeatﬂr thae 40, then
| oner portion of the colum, and hence side reactions
the pressone diffesbhee betwesouthe top iangi bodtom of the column becomes too

A

great, and hence prolonged stable operation becomes difficult. Moreover, it
becomes necessary to increase the temperature in the lower portion of the column,
and hence side reactions become liable to occur, bringing about a decrease in the
selectivity. More preferable ranges for L1/ Dy and Lo/ Dzare3 = Ly/Dy = 30
and3 = Lo/ D; = 30, respectively with5 = Li/Dy = 15and5 = Lx/D; = 15
being yet more preferable.

If ny is less than 20, then the conversion decreases and it is not possible to
attain the desired production amount for the first continuous multi-stage distillation

column. Moreover, to keep down the equipment cost while securing the conversion
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about a decrease in the selectivity. A nore preferable
range for n, is 30 s ni 100, with 40 <_ nl1 <_ 90 being
F1050‘Sf§tA(§@q;|eUI56§fP@fl\?bl e. Moreover, if n2 is less than 10,
e conversion decreases and it is not possible
to attain the desired production 1o anmount for the

enablFRCP_HSNBHI fro@uciofarbuat @dse Ettainel] af mest 56 Inede to be not
Mor eover, to keep down the equi pment cost while

more #8519 209 EORNERRBIE! ﬁ'rﬁrb gﬂiﬁ?&f I'P%nt‘fﬁ) Ao ﬂ\%dpressure difference

producti on anount to ttalne n2 mnmust be made

betwc—{éﬁ l‘i’l%é85‘%nﬁl E&ﬁr}% 8Pthe E&iﬁﬁ"?’t rﬁes {do @%a’t Sarfd ﬁ(ﬁrﬁc?é prolonged

pressure er ence vieen t

Sfab'ep?ﬁ?f%ﬁéé&ﬂ < fifeh Eaiuy, Msﬁ%%et %"'%Q@@%S‘@ﬂﬂ?’%ﬁ&ﬁ%

stae istillation colum becones . diffi
d'fﬁc%r i besomanie RisaBu i Yorsse bR demetaiils in the lower
erature in the | ower portion of the colum, and

portloneqfdee splwmn,canst heee sidgsaacignspecanee Haklgrto aseun bringing
about a decrease in the selectivity. Anore

aboutpa deereaisedn then gelettvityn 2 A mots prefergblecragge far tn i80s=nm =
< 50 being yet nore preferable. 20 If D, / d" is less

100, withd05 = thes t90:beaing iyetawire pusferélue. t Moréovart if N2 is less than 10,
continuous nulti-stage distillation colum becones

then iheddbnviFesion detredsas gRdatisuistpossitda keattisin tho diesined psoduction
are readily rel eased to the outside of the system and

amOLhﬂtS‘rQhéts@Ebﬁd c@ﬁﬁﬁ@usomuﬂf-sﬁabe distiiiatio @BlLnisl O URloreover, to
mul ti-stage distillation colum becones difficult. If

keep @ow/n tﬂé]edlﬁprtﬂﬁﬁaé&rt “leé%e%grlggrlﬁ@ CBH ﬁ%ﬁf@h’eﬁ)hn the deswed

mponent " W anount cones el atl ve
|
o B ot 3, fﬁﬁ%ﬁﬁ%ﬁ‘v’%?s@oﬂné Wi, f“{%‘?" 60.

Furthaifbg@rf s STeARs D dnef S ofddp e Q*ffe?%&cevﬁ?w?% tpe top

and tiiorn et s umpttmo,% ot rop 2 FaeTolaggec sfable operation

equi pnent cost for the second, continuous nultj-stag
of thems%qqnd cantiswons Mit-stras distliatiohcolnpneacomes giffirailt. VMoreover,
anounts of gaseous conponents are readily rel eased to
it becomesonrcsssanoto inhreaspdhe iempattuesninghs lewanbpertion of the column,
operation of the second continuous multi-stage
and htineei dideréamtions lbecomiedame 0 odéurf brinding abbuba/dedpdasssin the
greater than 15, then the gaseous conponent w t hdrawal
selectivity. A more preferable range fornzis 15 =< n, = 60, with20 = n = 50
being yet more preferable.
if D4/ dyy is less than 5, then the equipment cost for the first continuous
multi-stage distillation column becomes high. Moreover, large amounts of gaseous
components are readily released to the outside of the system, and hence stable
operation of the first continuous multi-stage distillation column becomes difficult.  If
D4/ dy¢ is greater than 30, then the gaseous component withdrawal amount becomes
relatively low, and hence stable operation becomes difficult, and moreover a

decrease in the conversion is brought about. A more preferable range for D¢/ dyq is
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anount becones relatively |ow, and hence stable
operation becones difficult, and noreover a decrease

C f nis brought about. A nore preferable
F105d7§ Aﬁ%#lg'? %ﬁl\gm is 5 < D2/d21 < 12, with 3 < D21

d21 < 10 being yet nore 10 preferable. If D, / di12 is
8 = Iq9%,{ aes, wntrhw £he, 9@y RIEXS bepglyet phorelstefdrable.

continuous nulti-stage distillation colum becones

Furtth' at’ \W {/?qﬁe‘%leg dgl %gﬁ@gn\% % operta I on oP Q‘%%%Hﬁé
contni%&&%ﬁ@l?ét#ﬁ% ?iﬁl{la{g&ﬂ f:@uﬁ‘;na%%ﬂhéé B g@@ﬁq&;@%}-‘ g%rge amounts

then 15 the flow rate t UId tlet, and
of g RS 3 EAlBlepeRd 1 e plfug af BeusistdiBnand hence
econes |iable to occur, brlnglng about  corrosji on of
Stab'? Reeraipa oA the se@nﬁ)\z@ntmwrraﬁlﬁles 7g@ gistiflgliorpcolumyy begames
5< D [/ d12 s 18, with 7 < D, / d12 < 15 being yet
difficufor &f Pz bz riabreatertharts, tber the gamuajwmne@tg@thdfawal
5, then the equipnent cost for the second continuous
amoumtibecemeagelativslyiibwaand hence stabldeperation@edomgs difficult, and
Moreover, the liquid withdrawal anobunt becones

moreoercd deeleasbiigthe emdvdreionds bsdurdtit @boper aA more refdnable range
second continuous nmulti-stage distillation colum

for DYeEREs <dif,fridsylL . 12 fwith 8 @lﬂbzv%zgrﬁaw'betﬁgavet&ﬂore

then the flow rate through the Tiquid outlet and
prefegékﬂ)éng becomes excessively fast, and hence erosion
econes |iable to occur, bringing about corrosion of

LNg BT A Ss 8! e tﬁgeefq%mgg?ﬁ@g%% férqggfﬁgs{ c&#&a%ubas
mult;Fads &5 @Iai@%ﬁ%o G Hfcg P Haf Mﬂf?ﬁi#’ﬁ%s"é%%%%
amOfﬁ SFTRAITSI S Mgt heagh sile 8pSraligh of fhe fist Btinuous
SO o Ber R S

the present invention neans that operation can be

the flewrraiecitireugh theniquid outielandpiping beesmes gxeessivaiy fast, and
t he

hence erosion becomes liable to occur, bringing about corrosion of the apparatus.

A more preferable range for Dy /dy2is5 = Dy/dyz = 18, with7 = Dyfdi2 = 15
being yet more preferable. Furthermore, if D2/ d is less than 5, then the
equipment cost for the second continuous multi-stage distillation column becomes
high. Moreover, the liquid withdrawal amount becomes relatively high, and hence
stable operation of the second continuous multi-stage distillation column becomes
difficult. If D>/ do; is greater than 30, then the flow rate through the liquid outlet and
piping becomes excessively fast, and hence erasion becomes liable to occur,
bringing about corrosion of the apparatus. A more preferable range for D2/ dxis 7
= Dyo/dyp = 25 with9 = D2/dx = 20 being yet more preferable.

Furthermore, it has been found that in the present invention it is further
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operating conditions with no clogging of piping or
erosion for not |ess than 1000 hours, preferably not
F1050I7§s,§05d"1q_,rp§é)(p@mours more preferably not |ess than
O hours, —and a prescribed anmount of the aromatic
car bonat es containing the diaryl carbonate 10 as a
prefer@®ldfdpddasd deAd fRish/ waerAuNNi1B3S, ared fura,nand dbj @hsatisfy the
selectivity. A characteristic feature of the present
formuld¥efjition is that the aromatic carbonates can be
produced stably for a prolonged period of tine with
high selegtivity anadzswith a high pro ivity of not
| ess thaL T 62nla|éb hgur preferably gtg} | ess than 2

tons per, hour, P eferably not han 3 tons
per hour F’éc{@ 1@ anot her charact 4§stic feature

oL 1AL e g A St Intﬂﬂe‘ie%""septin?%nrw fgeans
continuous multi-stage distillation colum satis
that opgeation ¢asupe g’afrtﬁ%%llﬂé‘@nt'%%s’! in a steady)state based B” the
1000, 3L, / Db S30, 30 < n, < 100, 8 < D [/ di1
operating condit®ns with ta zloggingef pipingercenosisinfor aatiless thm1000
L21 D2, n2. D2/d21 and D2/ d22 for the second
hoursg pr&f’emt:bwaoﬂ@assﬂharh 380a heurs, shotd prefenablyohatriess ttans$g00 hours,
the followi ng fornulae: 2000 S L2 -<_ 6000, 150 <_ D2
and apre$6iPed dmdunt of tHe?arenflic ddrbSnatgs coblainidgihe didml carbonate
21 12, and 7 <_ D2/ d22 _<- 25, respectively, not
as a h@ﬁﬁpﬁo‘ﬂi@n@t éarh BBFpr@@ucéH)thle nidi ﬂbﬁfﬁ@hlgmﬁélebtﬂﬁ@ t han
. ons per hour, nore preferab y not less than 3

t on teﬂ e%iurU&ﬁ tRé EF@s‘ﬁJ n*ﬂeﬁ% fivat §8€ aRSiatic

pro UCG Ul‘t er nor e, char acteristic

carbcf ¥ b4 Bl r8gudle 3BY fopgepggioﬁagg;etn%a prifhd WBRGASE
sl 40y AP MG B MR ABR L O o o

less § or o%g pe% %5<|ﬁquél<pr5e§€35;gglgld1c§?e§ tryanos? o meg l;k@/reover

D, / d12 5 15, respectively and L2, D2, L2/ D2, %
anotfmphamcte@ﬁw femturg 2p the praskat swepfiah i fiat iy figscase that Ly, Ds,

mul ti-stage distillation colum satlsfg the fol | ow ng
L1/ Di onimbid eh, 260006 di2 for thedivst @udinsiops nsulf-stage distiltation column
L2/D2 -<_ 10, 20 5 n2 50, 3 SD2/ d21 5 10, and 9
satisfmhecﬂrﬂbmﬁn@@ormdap:@ﬂO@éyL1 Bt6005%s 1= D aBs1PR0, 3 =
hour, preferably not |ess than
Ly/Dy £ 30, 30 = n =100, 8 < Dyfdyy = 25, and 5 = Dy/dsz = 18,
respectively, and Ly, Dj, Lo/ D2, n2, D2/d21 and D2/ dx for the second continuous
multi-stage distillation column satisfy the following formulae: 2000 = L, = 6000,
150 = D, = 1000, 3 = Lo/D2 £ 30, 15 = n2 = 60, 25 = D2/dy =
12, and 7 £ Dy/dx = 25, respectively, not less than 2 tons per hour,
preferably not less than 2.5 tons per hour, more preferably not less than 3 tons per
hour of the aromatic carbonates can be produced. Furthermore, another

characteristic feature of the present invention is that in the case that Ly, D1, L1/ Dy, ny,

D1/ dy, and D4/ dy2 for the first continuous multi-stage distillation column satisfy the
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3.5 tons per hour, nore preferably not |less than 4
tons per hour of the aromatic carbonates can be
F1056?§0HH§6"P|UPO§W“V' ty for the aromatic carbonates” in
he present Tnvention is based on 10 the aromatic
nDnohydroxy conpound reacted. In the present
followiiiYy fatkriutde: 2600 &h L,Sel suooyi ook myt £ 800, t R 9% D, = 15,
can generally be attained, preferably not I'ess t han

40 5971% <mgpHe Hbeker[ﬂ*?'c?(} n@t2$ esgnd han 98%), kack 95 Fé“sfbectwely

first cohtinuous i - st age di stilTation columm an

and Lasea%qﬁ%gz,pr%}%umljnwp fg??ri@gegc# i+ aé)ﬂtﬁ'ﬂo%g rﬁ@l'tn%ge

I nv

. .odistillatio havi a d p
dlst'"? bl Bir Et<H e BupRind BrBulaer 2ofBes” s %—h?’ﬁép 220 =
ventio an ris int dj, st tjion.c

dﬁﬂ Ja ZQﬁZjé L‘E dﬁire H?:Haagsvy b gug‘??dizht% ﬁ@m%’&‘i’ 9=
W|th one another. As the tray for exanp

D2/ dpayt5b1 20.d@EPestivgly, Aoklessdhan &;ﬁona P@ENOHT, Prefyratay not less than
counterilow tray, a Supertrac tray, a Maxfrac tray,

3.5 tams parddLirkraoee prefierably pollless than 4 tonmpai hepr of tha ssematic
20 packing such as a Raschig ring, a Lessing ring, a

carbdradtés campe podacdd. saddl e, an Intal ox saddle, a D xon
packi ng, a McMahon packing or a Heli-Pak, or a

st rSsleutidt) foRthe admatitctarbendiels! ipiie pressmidikivention is based on
TECHNO PAK, FLEXI - PAK, a Sul zer packing, a Goodroll

the aﬂﬁﬁgﬂl@ﬁwdhbh d@x?tc%ﬁﬁfdlﬁ'nd&%%c@cﬁf 9h aRé PresEMt invention, a high
mul ti-stage distillation colum having both a tray

selecBQ?’t% bf)ﬂoﬂgg &)t eééd Rv:liy f@i}‘?eoo ??Eﬂe%bw ﬁB} ls¥han

t at the ter stages (n

97%,3.&& 'lr?%tg%c’t lg%g}dr{(}é&‘e present i nvention means

e trasmthe case of a tray

and t t tic nunbe F P
o Eablarens irs onBaudiAtl-sBe cﬁgﬁ%e GEH ﬁﬁh%@ geond
ase oftherrutl-staecolurm Vi n oth th
°°"'t"|'c5'é‘Plﬂ?r BivItistroerfistlishion %ﬁ'%‘&% NBRdf e P e EWYPR On i Breferably
~means the sumof the total number of t r,ays and_t he
a distillatignealumn havifsea ray andiefea paeking @sgheintggnaly nThﬂéerm
first continuous nmulti-stage distillation colum of
“intembl yseddprine prasemt inventios meansaitie parts in thaidistillatien column
al kyl aryl carbonate is produced fromthe dialkyl
where aydsaarad iquid ade abially bneught intorcoimfaictowith ooepooti@ér.  As the tray,
mai nl y occurs. This reaction has an
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
saddle, a Dixon packing, a McMahon packing or a Heli-Pak, or a structured packing
such as Mellapak, Gempak, TECHNO-PAK, FLEXI-PAK, a Sulzer packing, a
Goodroll packing or a Glitchgrid are preferable. The multi-stage distillation column
having both a tray portion and a portion packed with the packing can also be used.
Note that the term “number of stages (n) of an internal” used in the present invention

means that the total number of trays in the case of a tray, and the theoretical number
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extrenmely low equilibriumconstant, and the reaction
rate is slow, and hence it has been discovered that a
F1050702A6501YeoglikaiN | | ation colum having the tray as the
inTernal is™ particularly preferable as the first
continuous multi-stage distillation columm used in 10

of stahbe inf thacdasecofd packihgt | Pherekbrecinvibie, case dflthe smdtivstage column
continuous multi-stage distillation colum, it is

having®ofth ihe?‘tré‘* Eeﬁlb‘hoéﬁd #i3bdrfibn paekéd W’thqﬁetp’a%kﬁ\bkwm@éué the

car bonat e occurs. This reaction also has a | ow
| .
sum G PUFLEESES nd e ] 1 i ol ek
or &}r\g%gﬁfmg@oﬂlhpﬁggggtﬁ-ﬁgaier ﬁi%ltllhéglg‘:ﬂg&?uﬁwﬁto? H@grés?ent invention,

istillat] I 15

o oot vt e S R PR abCeh U e comapete
a distillation columm havi f he ckln_gi_lnsta_le?l1

and the, arqmatis MesPRYEPXY (ORI atf}‘ﬁéo &y i Ris r@aclign hgs an

the |-ower ortlon t hereof is preferable as the second
extremeht iowiealibrium consteatand theirepgtiorprate ds shew, and hepge it has
been di scovered that the packing in the second
been disvoveares thatralplatestypg eistillation calumimhawing the tray as the internal is
preferably structured packing. 20 O the structured
particutarly preferiyblel axpihle first gentinuoub anulti-stagd dissitéteon column used in
Furthernore, it has been discovered that, as each of
the rédt@ivé dmtillafien.al Meebdver tihehe skesrid @@Mnuumuﬂultn-stage distillation
multi-stage distillation colum and the second

colunﬁ?? nt |'sriHé¥H si:'ro;%rﬂgﬁatldh ?édchbﬁ'b‘f ﬂ*ib SRYLERY carbongiethat

ray havi I eve pOI‘tI on and down coner pOI‘tI on

oc:c:ur'bét \AT@zgnltégg:ﬂéﬁ%lléﬁ 9909 160 %fli'ﬁﬁuﬂ{ (ﬁb‘?aﬁtebﬁﬁ'ao Wr%achon rate.

ormance” and eq

1t had 580, HlsB5 Bt At ﬁ@o@#@ég%ﬁﬁng 68 r?{rgeg.&a(cm&aaa%e ray
as th TSGR BRI AR0ES (08 PFHS réswé%%y% 95155k dstgiap column

150 to 800 hol es/ 2. Moreover, i_. S n dis r ed

used e faretie SRISURT] JRATNITEN® pthan eeng Sy &PS
tray is preferably in a range of fromO0.5 to

distiligtiere cpluatrehaving tm packipg dnstalfed indheapper PREIQD tf?r@of?and the
to 4 cn2, yet nore preferably 0.9 to 3 cnR.

tray ifstatlée imiredpwiet pbeiondtberedfiis preferabie s thexsetend sontinuous
particularly preferable if the sieve tray has 100 to

multi-stdige distikstionPcolomhhe ltshasvieeerpdistoveredrttat the packing in the
cross-sectional area per hole is in a range of from

secofd eohfinoudWultiLétage distitlation column is preferably structured packing.
Of the structured packing, Mellapak is particularly preferable.

Furthermore, it has been discovered that, as each of the tray installed in the
first continuous multi-stage distillation column and the second continuous multi-stage
distillation column, a sieve tray having a sieve portion and a down comer portion is
particularly good 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 portion. A more preferable number of holes is 120 to 900
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has been shown that by addi ng the above conditions to
the continuous nulti-stage distillation colums, the
F105076) g?goﬂf‘,v\ﬁb@w esent invention can be attained nore
easi ly. erm carrying out the present invention,
aromati c carbonates containing a 10 diaryl carbonate

holesAd?, Jelfdie Prefeatly A50 t6BUD vlesta’y Maorevoed itthas been
continuously feeding a dialkyl carbonate and an

disco@é@%bfth@%@gy—@.b%&%?@Qbﬁﬁlh&\f@idmhé%%_vb'%y BlreteraBly in a

material 1nto the st continuous nulti-stage

range btk 98 r{nﬁj U ridPe ﬁé@ﬁaﬁ? ﬁié@é&?és%cﬁﬁpgf Iarél{}e?ﬁ@mole is 0.7

carrying out é reactrol :
04 VoL BT BN D i SR £ BB Bl B4 Hsogyered
that nég ,p{apﬁgylf%fy gro ér}aab[%?%z%siré&% rllé& g saté@g{ljg&é gﬂﬁ%rl]my e sieve

~continuously withdrawing a first columm high haili % 2
portigsoan theserespectional@iea Pebhels ifilmg range o fesyOa 1&5 m- It
aryl carbonate froma |ower portion of the first )
has beshwihewmthat by @dding bherabaverganditinns tp the egntigueyemulti-stage
first colum high boiling point reaction mxture into
distillatien selaons, twobjecboktheudresesttingentitinecan batatiamesbinonmeasily.

in which a 20 catalyst is present, carrying out the

r epdtidrocamyitg toue tis piasehtinventisn, nrbiratieassbynates tdoataining a

second col umm, continuously w thdraw ng a second
diaryCrBBRate0d¥ §ehaih Mol Hre cOATAIEUSlY Produded Moedtintionsly

a produced dial kyl carbonate from-an upper portion of

feediwt%hcgglg%l“é’arbsﬁét‘é@hd 4n %ﬁ%ﬁﬁ @ﬂ%ﬁqxﬁ?ﬁﬁﬁ&%@%ich are the

_ ng a second col ~poi nt

. . r . . .
stertifg PR AR Al bt s St LB R BRI Yolurn in which 2

in.a liquid formwhjle conti A ] :
catalyd)iipiestoty ey Ot 56 FRCiola e ol SR A7 st E4E0 in the
.. the dial kyl carbonate into,the first continuous, 39.
first QohgaB7GPROUS AU AANING A -%%@ﬁ%w&fﬁ"mga?@aweact'OH

~colum. As described above, the starting gﬁterialdgﬁﬁg _

mixtuse soRtgINING@ RIoguRed aleghel fipryan upper PedithdH dhe fisst nina

diaryl carbonate that are reaction products, and .
gasepaa formg reontinupugy withslrawiol afirshackuiniy highrgiling peint sgartion

hi gh boiling point conmpounds. Taking 5 into
mixture centeniayi aoprddueed glikyb aeyi casrahate from adowerpoftion of the first

separation and purification in other processes, when
coluras irvalliquid fpine BeRtinusLishh feepiirks it firswslatinomigh boiling point

industrially, it is
reaction mixture into the second continuous multi-stage distillation column in which a
catalyst is present, carrying out the reaction and the distillation simultaneously in the
second column, continuously withdrawing a second column low boiling point reaction
mixture containing a produced dialkyl carbonate from an upper portion of the second
column in a gaseous form, continuously withdrawing a second column high boiling
point reaction mixture containing a produced diaryt carbonate from a lower portion of

the second column in a liquid form while continuously feeding the second column low

boiling point reaction mixture containing the dialkyl carbonate into the first continuous
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preferable for the starting material to contain small
anount s of such conpounds. In the present invention,
F1050‘?§eﬁo§ﬂ% N Y feeding the dialkyl carbonate and
aromat 1 ¢ nonohydr oxy conpound which are the
starting material into the first 10 conti nuous

muu,_g@ébbld@m%gn(aoﬁjmhl ation colum, this starting
material nay be fed into the first distillation

COAé’t@iE ?I”bé"d Lbgk dné Qféﬂlﬁ'@ﬂ‘é?éné\ f f%BHPcmfI ﬂfé‘élf:bﬁﬂl‘ the alkyl

rovi ded | one or nmore of positions in
o AP B S 05 s st g

rst

f th |
by-prifits Rlsh esia bl Shat entBiorBainte PO etine-hgl Sak
into ceaw%gtﬁ%%ptﬁ%ng@%gnféﬁ S8 TPAVERY oY SEBRLRIPN ﬂ'Y%Pu"f cation in

quid formfroman inlet provided in the up
other mqeasﬁ%when@cmaﬂyﬂmi%ﬁemtlrﬁ ﬂ”@rpl'@éEUHﬁVe'aW inclugtaialy, itis
starting material containing a | arge proportion of the
prefertibde forlthe starting meatirialdotdestainismall ameunts| oftsush coppeunds.
in a gaseous formfroman inlet provided in the | ower
polri iherpresént ineeftiors whiinstoritinaously feedimgrthaldialkyltdasbonate and
liquid outlet in the |ower portion of the first 20

the afinsatid ﬂn@hbﬁ }/%ﬂwpcMhﬁW ieh aré thé Brarlig Aritérial into the first
i nventi on, irst columm high boiling point

contifi R tili- sﬁ@yétdﬁtﬁgﬁeﬂ EBlumA) Qh?s@au%'nb%at@ﬁé\ rrfa@vrtfé)fé@ iBto the

conti nuou rawn fromthe [ ower portion of the

first dfl:él'[ﬂl?{iOﬁ %BHrﬁW ?‘F% I:HHlldtfbrrﬁ AGFord %éé&?& 1P fsth WiBt(sF provided in

nuou he "seco contlnuous
one bl G Strwhbéﬁbb%%‘ﬁrﬂ'aﬂr%tn%%é pafof e,

erably fed jnto th nd distil atl
distilgficiy GoRET be 4 ot psepartighof et itinbn
provi ded in one or nore of 40 F105079 A0501 UPO? KAN .

colunmsu It ialsoinfetanablg ip deedha stariing spaterial ¢rniaining, 1argg proportion
of the second distillation colum below the ?

of thearareatic monpbydiepe copwouingrntss therfisskdistitrtion erlimndn iadiquid
colum. Mdreover, in the case of using, as the second

form front ah linlet providedinmthe aipges poitioatafdhe fiostdistillatianicelynan, and
packi ng portion in the upper portion thereof and a

feed arstartingmhatenial conthimingatirge propoition dfftike dilkyl warlwdnats into the
a preferable enbodi ment of the present invention, it

first distillaBbA conahh ¢ BYasabus Esat froftan m:stt proQided ihnké dtbvl/@rcbortlon
bet ween the packing portion and the

of the first distillation column above the liquid outlet in the lower portion of the first

distillation column.

Moreover, in the present invention, the first column high boiling point reaction
mixture containing the alkyl aryl carbonate continuously withdrawn from the lower
portion of the first continuous multi-stage distillation column is continuously fed into
the second continuous muliti-stage distillation column. In this case, the first column

high boiling point reaction mixture is preferably fed into the second distillation column

in a liquid form and/or a gaseous form from inlet(s) provided in one or more of
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tray portion. Moreover, in the case that the packing
conprise a plurality of structured packings, it is
e I ninlet to be installed in a space
Fwsc@%t’&gée@b?ﬁ%é—%b?uctured packi ngs. 10 Moreover, in the
present invention, it is also preferable to carry out

SHide dfftRe $8869d Bistillation column
p“'"@%ﬁrﬁfm ﬁﬁ?ﬁ]omdaﬁ\j\gr ﬁ%@ﬁ%ﬂt o'p?)gg]of egch of {Shlea “i“? st !

L T e e e
More%egemggrca%tsﬁéf%-r&n%@Wﬁ?gecwgafs@ﬁ%@%w%J §ffbion coue

,_case, ux ratio for t 15 conti uous
naving packinGgetends thé gppsaperalpuﬁne@? ARaZ ﬁ@ﬁa@ B iP g ower
to 10, and the reflux ratio for the sec
portw@dhtereqﬁowlalchuﬁ @i prefesghlegnapodimant 6f tf&apwnt @Vﬁﬂtﬂan itis
range of from 0.01 to 10, preferably 0.08 to 5, nore
preferabis forstiisas) onetiole fo beﬂnstaﬁed bememu pegking portion and the
multi-stage distillation colum, not carrying out such
tray porticaf.| UMormesmeestin dme Casethatdiié packingtdompcis@)a pliralitg@f a
preferabl e enbodiment. 20 In the present invention,
structubed patkings,daf ismrkfergblelfer aatribyist b mstalletdnta spvadehaetween the
first continuous nulti-stage distillation colum may

struclfedpHcikiB§od. In the case that the catalyst is a
solid that is insoluble in the reaction liquid, it is

Fifo‘?é relr;t% ﬁrB?ent‘iﬁ%@é}Nﬂ itiQ al® ;Fr*efﬁgble'}%ié#?gt@@l a reflux

exanpl e, bel hg T nst on a

v Bbishe SRS BB A5 o g o
e bRl 358 Bl Bt AT Bbdnd o

preferahle to feed the catal into t first .

multi 3Fge ARSI oW AR di Ui B9ge e d9PtRenegS i the
position above the mddle portion of the first,

uppegpattion efithatdishlatien.calumpn; i thigease, ie refipanajigifor the first
l'iquid dissolved in the starting material or reaction

continieus ohultkgtage distillabdocotumn i i @ rangsobfifrem oigetthand the reflux
with the starting material, or may be introduced into

ratio fdrdhe cetomah cbmthmmsdhﬂlﬁestage distillation coluhwn istinra iamge of from
material. The anmount of the catalyst 5 used in the

0.01 fd 16} prefatablyu®08 t68), trioré tprgferablg 0.1 ta2i oRocthelfinst continuous

t he present i nvention varies dependi ng on the type of
multisiage MstinatidtfeolLi, hyPeamARY deit 906k &iréNex Bpetdlidn (i.e. reflux
ratio = 0) is also a preferable embodiment.

In the present invention, the method of making the catalyst be present in the
first continuous muiti-stage distillation column may be any method. In the case that
the catalyst is a sclid that is insoluble in the reaction liquid, it is preferable for the
catalyst to be fixed inside the column by, for example, being installed on a plate
inside the first continuous multi-stage distillation column or being installed in the form

of a packing. In the case of a catalyst that dissolves in the starting material or the

reaction liguid, it is preferable to feed the catalyst into the first distillation column from
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starting material conmpounds, and reaction conditions
such as the reaction tenperature and the reaction
F105d?§e;§(§551 POg unt of the catalyst is generally in a
ge o?JfrO'm .0001 to 30 % by weight, preferably
O 005 to 10 % by weight, nore 10 preferably 0.001 to 1

a posftfioRYabtivedhé miBaresbréibn iohehd AiskdisiBatidt cellimime IAttBistdaRe, the
material. Moreover, in the present invention, the

catalfgg&@.ﬁg M soifed lﬂQhE'l??rﬁﬁb Fhatehials re@l‘.:ﬁéﬁ ﬁ%unl:l'rl'nély1 Be introduced

cont I nuous ti-stage distil n colum may

into ttg?@gﬁrﬂgbgﬁ%r wd rﬁaﬁ%ﬁﬁpé@ﬂal td??n%ﬁb?!lﬁ(t%%ic%dqnto the

I'S |ns reac
o PR bl LSS S 7T e

e the second cqntl nuous,, nul stage distill
used Ebi?\e%wsfotpontwvﬁg mirees aistiAlaRCalgmR Bthe %%%&n igyention

In the case of a catalyst that dissolves in

variesdependiag eattbeitype of catalyst used.itba types angd prqpqrgons of the
preferable to feed the catalyst into the second

starting satérial tdompatwidspand reactwnpesiditians sushvas thegegiction e
portion of the second distillation colum. In this

temperatige dritktheaeatlyet pressurel  dTiss atmoedt ohtheheatalyst isi generally in a
material 20 or reaction liquid my be introduced into

rangd 6fréra|0U0D01 6980 86 byWidight, ieeferbly Drap5 teed®#4 By weight, more
may be introduced into the columm froma different

prefefdﬂlfb doa tbheysbeidit, bASEbh He toTéIGWé‘lGHHG# th@fstbﬁiﬁg material.

talyst used ih the second continuous nulti - st age

ggﬁfgﬁ%&@ér' PNhe ragaht' |Hv§rﬂﬁ>n° iﬁesﬁ%&hddmmbkﬁg t}ﬁérdaﬁfélgst be

|ng on t cat al used

prese?niﬁ'gﬁr %eo d r@ﬂﬁog%?%{] %%d?&l?LlLﬁioga%@ﬂHW§y b@%y method.
In the, et a@kﬁ%ﬁ‘?@ b SSRF et BPERHE PunSheafi Buvs t i

0 by wei referably 42 F105079, A0O501 UP08 KAN
prefetabip Eorte Lo S0\ e Inbisidn "RCoRa o SeTel, b

by wei ght, based on the total ight of the starting
lnstallﬁit@m AAlatelinsidadhe sesend cpnur@mus(multlrﬁég@ sihiigtien ngnn or
in the first continuous multi-stage distillation
beingriostaflad #mthe feemceftaapaskings ebh the aase of eceatalysbihat dissgives in
multi-stage 5 distillation columm may be the sane or
the stirtirigematerial lontthe reagtioer ligyuid) lityi's tphefesabte to keedbthe catalyst into the
preferably, the sane catalyst is used in both colums,
secohd dRstitatich ¥SUnPeire® PpesitibAtabove the middle portion of the second
distillation column. In this case, the catalyst liquid dissolved in the starting material
or reaction liquid may be introduced into the column together with the starting
material, or may be introduced into the column from é different inlet to the starting
material. The amount of the catalyst used in the second continuous multi-stage
distillation column in the present invention varies depending on the type of catalyst
used, the types and proportions of the starting material compounds, and reaction
conditions such as the reaction temperature and the reaction pressure. The amount

of the catalyst is generally in a range of from 0.0001 to 30 % by weight, preferably
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di ssolves in the reaction liquid in both colums. In

this case, the catalyst dissolved in the high boiling
F105078! %561%56&_30\!@ xture in the first continuous

nmuttr-stage distillation colum is generally

wi thdrawn fromthe lower portion of the first
0.0054bs10 ¥ B el Omera pdtef=bBE0 0Rr to 1t % by weddtitybassd/on the total

carbonat'e and so on, and feed into the second

: ' iagStage distillation colum as is;

weigHf SF " eiting fola

abl e enbodi ment. If necessary, the

ca .
o (e Hre e REe e, e CoBlst [58d W fhefisPBontRbtis il stage
. ..for the transesterification reactions carrijed j
distilgtiin SEmy SEERE Ealaf e B8 XenoRlReRRhba i hill-stdls
. ..t he average residence tifrla_ of tEe reacfi OE I'b%ui ds
distillatior; sRIum RAY berthesasa ohfifierent; Bytkarg Referplly;tgR same.  More
colum and the second continuous nulti-stage .
prefergbly, ithe semercatalyshis.useddn beth ealbemns; daiscatatystibaing one that
varies depending on the formof the internal in the
dissobviestin theateéantiondiquichinavath olurmnsrb dn tbis casealfwscatalyst dissolved
anmount of the starting material fed into the col um,
in thet tiigh bplimgapaintreagtion Mixtefe irmthedashtorsinuolisenultsstagedistillation
conditions, and so on. The reaction time in each of

columiB génerally GaREFawPfBm et ibwet periofi itthk Ifiedti distiliztibh Rolumn
and the second continuous nmulti-stage distillation

tc:getﬁé’rl WA the a?(ZP& thipdnatetahd B8drPanbfedifodhe secdfd continuous
ours, preféerably 0.05 to 5 hours, nore preferably

. ' ; : i i1 fii
multl-%ga;ht% %lﬁglllél%nwuﬁlyagfa% iSafHid %n:il fagétf?g]&% %ﬁﬁ)ddﬂﬂéﬁ@ If hddessary,

e dis colunm vari es

nding on. th f rii ' tillat
the cBERE0 AR el Sy ki ToRinp Beoh Fohfifudf fiiPsiaoe distilation
catalyst. This reaction tenperature is generally in a
columiy F105079 ACB01 UPOS_KAN range of from 100 to 350C.
It_is preferable to increase the reaction tenperature
so Thegepgtiontimeader thedransestartication eeagignsearied put indhe
reaction tenperature is too high, then side reactions
presens dovantiongareconsideced fo eq@ateésagin@ pyerRgeestdensedimes of the
by-products such as an al kyl aryl ether increases,
reactign liduids inthediss eoritimuobs multiistageedistitatiarheolemneans thensecond
tenperature in the first continuous multi-stage
contidicts udti-sgeadistiliation<olymef eEabh pf these neantien timesrvames
130 to 280C, nore preferably 150 to 260C, yet nore
depending on the form of the internal in the distillation column and the number of

stages, the amount of the starting material fed into the column, the type and amount
of the catalyst, the reaction conditions, and so on. The reaction time in each of the
first continuous multi-stage distillation column and the second continuous muiti-stage
distillation column is generally in a range of from 0.01 to 10 hours, preferably 0.05 to
5 hours, more preferably 0.1 to 3 hours.

The reaction temperature in the first continuous multi-stage distillation
column varies depending on the type of the starting material compounds used, and

the type and amount of the catalyst. This reaction temperature is generally in a

43



10

15

20

25

preferably 180 to 250C. The reaction tenperature in
the second continuous nulti-stage distillation colum

ri i on the type of the starting materi al
F1°5°Z%n%‘8’5?r1 S usgd@,r&gand 10 the type and anmount of the

catal yst. This reaction tenperature is generally in a
range'Hin A00fth @000 1t9s pR&tErablié td ncPé@éectnalrediction temperature so
increase the reaction tenperature so as to increase

as to @gﬁ%ée bir8gct Féte."blgﬁ?ﬁé‘}/?hiif thbngaétftﬁfpfénﬁ’ﬁbrature is too high,

rature 1s too hi en side reactions becone

o A4 554 Ll BRI R hodlo B At
v B8 S48 o 0 BT BT B e

and derivatives thereof increases, which.is .
reactigp derappEatvEe iNdhe firshi contipyeys mtté}ih-éfqgsa@ﬁﬁ'l%ﬁ'on column is
tenperature in the second continuous nulti-stage
preferablyt inla eangsnofdeor 30 to 380Ce masepreferably (158 Z50°C; yat more
130 to 280C, nore preferably 150 to 260C, yet nore
prefenabbf €8@kd 250UB0 t o 250C. 20 Moreover, the reaction
pressure in the first continuous nulti-stage
di The réadtiomtemperature irathiecseabeydestaitingoos muite-stageedisfillation
the starting material conpounds used and the
colunfiPVaress désehdihg bAehs tyadd oNBeAatingahateriBEcdrdpolndsiused, and
tenperature, and so on. The first continuous

the tyPE'Of.Hd BURt &F ki dataly$10N THN +HIBA YerABeAituis g@‘ng@aily ina

uced pressure, normal pressure, or an appli e
rangéOBfef?‘éMr‘ﬁ)O {HgsdRees ﬁyi%fﬂraﬁerélg‘l‘édbiﬁ%r%ié Z}S%F%dﬁgﬂ tbfpefRure so
géneral Iy i'na range rom 0. 0 2X a,
I 07 i r. fer . .
as 1o BiFREEEihe wibiot o KRt B R AR Rt  too hioh,
ressure in the seconqg continuous [ ti-stage
then §HE SRR hecEns fae Jarceu. Jemmhls FsRdedln grhy-groducts
the starti nlg mat eri al  conpounds used and tggﬁ . izl
such ag@ualkyl ani het, raddirias feagrandeatant Proqugts ppHNG $igring materia
tenperature, and so on. The second continuous
compeunds anddhe piedusad alkyloarytearbanategnddiasy! carhonrategand
reduced 5 pressure, normal pressure, or an applied )
derivativesstheesof Therepses; whieh i undesitahie.of Fernibis regisannthesreaction
generally in a range of fromO0.1 to 2x107 Pa,
temperatiier inlthyg s&83nd eoAitudes, multi-stage distillation column is preferably in

a range of from 130 to 280°C, more preferably 150 to 260°C, yet more preferably
180 to 250°C.

Moreover, the reaction pressure in the first continuous multi-stage distillation
column varies depending on the type of the starting material compounds used and
the composition of the starting material, the reaction temperature, and soon. The
first continuous multi-stage distillation column may be at any of a reduced pressure,
normal pressure, or an applied pressure. The pressure at the top of the column is
generally in a range of from 0.1 to 2x107 Pa, preferably 10° to 107 Pa, more

preferably 2x10° to 5x10° Pa.
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nore preferably 5x103 to 105 Pa. Note that the first
continuous nulti-stage distillation columm nay

F105079"R63FeuPoaVaq nore of the distillation colum. In
th g

a

's case, two or nore of the distillation 10 col um
may be connected in series or in parallel. Two or nore

of Thé eebtivhi greséurein tig® kesandrosntiiudus reulticsiages distillation
conmbi nation of in series and in parallel. Moreover,

colunﬂ\%rﬁé}g%%r?gfq bﬁ%@é‘ﬁ'd@’éﬁthess‘l@ﬁﬁg Hhatkribl @rheousds Used and

my wo or ‘nore of the distillation colum.
the cefiodlidn 675 stalienalltef, b rbdiort teRiorpfthy Mnd S0 4T The
0 ISt ' [y
secorflcafubrs il 338t bRMLER D M mBL B A S Facbes
mat erial constituting each of the first contin S
pressij{g, Morieh BEESIHIR 101 20) 7RI EORIPER Band NEHRIES RIS 7 the top of the
conti nuous multi-st af%e distillation colum ﬁéﬁ% in 6’5']:?
colun} sganeralihinentange ¢iSreratkt 40 Py 1d Rat pieferabhat @rteal 0™ Fa,
such as car bgn stseel or stainless steel. In terns of
more piefesalely iSt 0oto 1BePar onat i ¢ car bonat es produced,
stainless steel is 20 preferable. Hereinbel ow, the '
pr Bstanthait tiveefitst continudusomuttiestagesistiliatiomookinte mey comprise
wth reference to the foll ow ng Exanples, but the

two opreserdf thadistitlation colunet.  |Ihthisedseotwder mbod bbthiendistillation
Exanpl es. Exanples 25 Following is a nore detail ed

coluntteAfEy B tofhdtted iesEigSeNin pararell | Twovsrimorg ef tieadistiliation
to Exanpl es. However, the present invention is -not

colunlnEri)l( gﬁ I sb Bel néléte’ajiﬂ%ﬁ%imoﬂﬁ%iéé%ng iRl paraiiag

es. The hal ogen content was neasured by neans of

SO LR B Sl SRR ch By
compﬁn%@&tt\i@“q%jﬁ?%&#ﬁbé%sﬂ%ﬁgh iRt T RNRCLAET 485 oF AR dthe
distillation column may be connected in series or in parallel. Two or more of the
distillation column may also be connected in combination of in series and in parallel.

The material constituting each of the first continuous multi-stage distillation
column and the second continuous multi-stage distillation column used in the present
invention is generally a metallic material such as carbon steel or stainless steel. In
terms of the quality of the aromatic carbonates produced, stainless steel is
preferable.

Hereinbeiow, 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
Following is a more detailed description of the present invention with

reference to Examples. However, the present invention is not limited to the
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3300 cm Db =500cm L, I Db = 6.6, n1 =80, D1 / di1

= 17, and D,1 d12 = 9 was used. In this Exanple, the
F1050%4 Q\B0k LBoshRMNNO the cross-sectional area per hole

eing approximately 1.5 cn2 and the nunber of holes

bei ng approxi mately 250/ nm2 were 10 used as the
followingtBtamples<Second continuous nulti-stage distillation

col um 201> A continuous nulti-stage distillation

C OffHéTﬁalégeﬁ ReWert Was! ireadured\by@iebAs of aRi6R chromaldgraphy

500 cm L2/ D2 = 6.2, n2 = 30, D2/ d21 = 3.85, and D2/
methdd® = 11.1 was used. In this Exanple, as the internal,

two sets of Mellapak (total nunmber of stages 15 11)
Exami@ﬁr > installed in the upper portion, and the sieve

ay having the cross-sectional area per hole being

. .0Xi mat el .3 dt f hol bei
<rrs BRI s BB LB RTEhe ) omer “por i oo
<React | distillation>_Diph I b t . _
Srbssniniags okt S GRE it 35 SR G0T semgo -
20 an apparatus in which the first conti nuous
3300 am, Dh =Py emuibs{ Pri=8Bont e / the=drd anAd1 /e 5y was used.

continuous mnulti-stage distillation colum 201 were
In thiscBxaraplee the sigzeliray having theeross-sertna. arga $esholeneing
material 1 containing phenol and di nethyl carbonate in
approginitielynt.5 anat and tHie pbmber of haliesiiteing approximatiely 250/ng" were
was i ntroduced continuously in a liquid 25 format a

used Bs o répapf 50 ton/hr froman upper inlet 11 of the
first continuous nmulti-stage distillation colum 101.

<Secdhtf cShfHUdURMMIRLKRba distiladenh ablnth SoP> % by 46
F105079_A0501 UPO8~KAN wei ght of nethyl al cohol, 0.9 %

by 5| - Gt R@ﬁﬁe’ Bwh iHPHIG, 2WRIviRY L =
ofA\gﬂBBﬂ@?R/Lg @L%e@&ﬁ%@o@% 0 b)t? VSVQI ghtI of ani sﬁg 2
e a a art erd 2 i1 o
o100 G, HS 8OQE 131 20 20T ADIRS T Soelahgpl i 291.1 wes
di h carponate / .phenol = 3.6 intr C
used ¢ o R IEKATY 5 Ros B BHTRL gy st of Bdiapt 354l loperf stages
ton/hr froma |ower inlet 1& of the first coptinuous i |
11) waig installedda theHBPeT PAtIPHaRE R HIeYS frayfiaying U)g ¢rpgs-sectiona
material 2 contained 0.2 % by wei ght of rrethP/I .
area per hole being approximately 1.3 cm” and the number of holes being
approximately 250/m? were used in the lower portion.
<Reactive distillation>
Dipheny} carbonate was produced by carrying out reactive distillation using
an apparatus in which the first continuous multi-stage distillation column 101 and the
second continuous multi-stage distillation column 201 were connected together as
shown in FIG. 3.
A starting material 1 containing phenol and dimethyl carbonate in a weight
ratio of phenol / dimethyl carbonate = 1.9 was introduced continuously in a liquid

form at a flow rate of 50 ton/hr from an upper inlet 11 of the first continuous

multi-stage distillation column 101. The starting material 1 contained 0.3 % by

46



10

15

20

25

al cohol, 1.1 % by wei ght of nethyl phenyl carbonate,

and 5.1 % by weight of anisole. The nolar ratio for
Fios0v9caaripd ki erial s introduced into the first

continuous multi-stage distillation columm 101 was

di met hyl carbonate / phenol = 1.35. The 10 overall
weighs birigting aiediol i b4 ibytweighteftmetiyd phenylfdarbonate, 0.4 % by

continuous multi-stage distillation colum 101

weight BNERNBAYI CarBandfebun¥a I by iwdigihthofl aridsiehoDn the btfiettyand, a
wei ght of nethyl phenyl carbonate, 0.2 % by wei ght of

startirly] MBRHAI 25HHRAR 1@afb Sty 2Nl sHEnoPin a WEigkt ratio of

[ .
e starting materials substantially did not contain

ool T 116 50 g o
a B EbI By RS olh I e PR e AR
oS o B Rl S BRA SSEBY ot o moty

distillation was carried out continuously ourgjer , ,
alcongloriat 24 byiveightofrestbyl phiemd catbangte.id orh GOy Weight pEanisole.
continuous multi-stage distillation colum 101 being
The nadeCratiodfon the stestingmatenale integsiusediinte thelfistcaninggus 20
7x105Pa. A first colum | ow boiling point reaction
multi-stageudistiltatiohaiahimg 10dtwigs dinadétbyghcarbodatest piyanol = 1.35. The
car bonat e, phenol and so on was continuously w t hdrawn
overdll'starting aasterals iptrodiicsunintd the st E8nidhudusembilti-stage distillation
col umm, was passed through a heat exchanger 14, and

coluMtRS0MchbREHiRMMN 0315 B Ky Waightoe nifthya4aléstl n1.0f% & wsight of methyl
outlet 16. On the other hand, a first columm high

oo R HR 2D 57 o P S S oy i o

s CORELEryId oAb b BRI ARy SRR i o

f the .47 F105079 ACK01 LPQO8 N, first,co
detecHipniit € b PR HPEIRG SR Yok icLPE LIS} PR s 2
first colum high boiling point_reagtion mmxture
catalystaras iBirogbRes fABLLIHRRATANER ! SL st SRR peTul-Stage
- multi-stage distillation colun 201 at a flow r,atF of
distillgon salumn 19 sHsh thatra cerrantiatiendnersof i the reaction liquid would
installed between the Mellapak and the sieve tray. The
be approximatélyd Ghppmt hReastive distiation waswaried out gentijwously under
distillation colum 201 contained 18.2 % by wei ght of
conditions of a temperature at the bottom of the first continuous multi-stage
distillation column 101 being 225°C and a pressure at the top of the column being
7x10° Pa. Afirst column low boiling point reaction mixture containing methy!
alcohol, dimethyl carbonate, phenol and so on was continuously withdrawn in a
gaseous form from the top 13 of the first column, was passed through a heat
exchanger 14, and was withdrawn at a flow rate of 34 ton/hr from an outlet 16.  On
the other hand, a first column high boiling point reaction mixture containing methy!

phenyl carbonate, dimethyl carbonate, phenol, diphenyl carbonate, the catalyst and

so on was continuously withdrawn in a liquid form from the bottom outlet 17 of the
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nmet hyl phenyl carbonate and 0.8 % by wei ght of
di phenyl carbonate. Reactive distillation was carried

|:1050¢gtA@3thmg)q@l|\y under conditions of a tenperature at
he bottom™of the second continuous nulti-stage

d| stillation colum 201 being 210C, a 10 pressure at
first colamrt.op of the col um being 3x104 Pa, and a refl ux
ratio being 0.3. It was possible to attain stable

Stﬁéfbblé%@a@y%@ﬁé&ﬁé@éttﬁhbdfaﬂéﬂZHCHtms ATse irsictolumn high
colum | ow boili ng poi nt reaction m xture containing

boﬂm% Kﬁl% ?”(ﬁirﬁrg & whdBidmted é’dl‘ﬂlhgﬂaﬁl? itadhe @etohd continuous

vvas conti nuously w drawn fromthe

56l oz@fte@ﬂaé%gw@a%z%% Ak ity g abfrimateria
L
ot m‘uﬂw AL R TECER E P e

bonat d ph I wy fed int
methy] GheWLRATboTBIS MBS B YeldHtaf Em%ewl"w%ometf wdigactive

adjusted so as to maintain the above-nention
distillatiompees caoied evlccantibuatsly snden sosdilipns ﬁ@aﬁameer%turqatz@e
and the starting material 2, taking into consideration
bottornhsf theseosnd icontirualisamuliirstage distiiatior colunrt 80 1being#10°C, a
boi I'i ng point reaction mxture. A second col um high

pressbfs b (e 19l dfiths esrimrobeifigd ur0? R renall anraflyx3atid Mgy 0.3. It
wei ght of nethyl phenyl carbonate and 55.6 % by wei ght

was ﬁlfssiﬂ@'&?ﬁbtbn%’%é&@%éﬂw\&%te 6poiatibHE R 24Mdusr ansetbnd
the colum bottom 27 of the second colum. It was 25

colurﬁr‘?!&ﬂbbﬂﬁm r8HOHHH mturd tEHI’ﬁEWingf@S %B?%i@lﬁl%’hdiﬁ‘%thyl

our 4 tons. The selectivity for't

oA A A i e
cou A B4 P 085S Bl sl
v B 0 i IS ol B B B e v

t he di phenyl carbonate contained in the star .
first continrpys Mulestage distillating column A91fErng th% '"}at {%ﬁgd’% thginiet
tons, and 5.75 tons respectively, and t
12. Sditeisttive,tthe amasnts obBesh digmetny %fb%%e @m@pbev}gl newly fed into
respectively, and hence the operation was very
the first continuous multi-stage distillation column 101 were adjusted so as to
maintain the above-mentioned compositions and amounts of the starting material 1
and the starting material 2, taking into consideration the composition and amount of
the second column low boiling point reaction mixture.

A second column high boiling point reaction mixture containing 38.4 % by
weight of methyl phenyl carbonate and 55.6 % by weight of diphenyl carbonate was
continuously withdrawn from the column bottom 27 of the second column. It was
found that the amount of diphenyl carbonate produced per hour was 5.74 tons. The

selectivity for the diphenyl carbonate based on the phenol reacted was 98%.
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stabl e. Mdreover, the aromatic carbonates produced
substantially did not contain halogens (1 ppb or
F105078 540501 o kaN2: 10 Reactive distillation was carried
ouf under the following conditions using the sane
first and second continuous nulti-stage distillation
c Proformeasconinbpaspperation was carrteidgutrunder these conditions.
cont ai ni ng phenol and di methyl carbonate in a weight
The ahitiurfs 6f dipReAgl carbehatetprytiuced pemtadur at S00lhours, 2000 hours,
i ntroduced continuously in a liquid format a flow

4000 h8LR, eboé@woh%]/amd S00UhélIR iR ftainih@btable sfeadpetdter st

continuous 15 'nmulti-stage distillation colum 101. The

(exclu%‘ir?iﬁ'ie”&f: rda‘?ﬂiorg)at %ﬁf‘dlﬂé‘d’ r?thgfsqféﬁhﬁﬁyrﬁ@ﬂeﬁﬂ) Wre 5.74 tons,

phenyl

578 t%ﬁ%iﬁ?ﬂ s e S5 ogelbickf e v
o SERL S P BT GH sl Bl PR Sk o

aseousformat a flowrate of 43 ton/.h r
stablg. o Mpresyer. ihe eramas carronalespradyiet sibsntaly F"CQ'E%{gfé’”ta'”
distillation colum 101. The starting material 2
halogepad hippbdrdess)s by wei ght of methyl al cohol, 0.2 % by
wei ght of nethyl phenyl carbonate, and 4.4 % by
Exampie Bht of anisole. The nolar ratio for the starting
materials introduced into the first continuous

MuRebctiegietifhtiin Wbabhamcb@.htun‘n:!et(me fallowing cenditibns using the
carbonate / phenol = 1.87. The overall starting

sameimbﬁém@bécd)ﬁa E@stitRAlisi Mt -stagé Bistillatior celaninsmawinsExample 1.
mul ti-stage distillation colum 101 contained 0.2 % by

phe%ﬁi‘mﬂg aeetiayA c%hféﬂ’ﬂﬁg pheneParid Bh‘nétﬁ}/lgéﬁrb@ﬁa@hfa/#velght

onate and 5 % by wei ght o

oo G0 AT EYBAN 2 08 B Lo i
orm 5 b b ol gé%:me‘tﬂqp%'?;@mf Y atietob B
mlt @@%&@ﬁl&ﬂt%ﬂédlﬁ%ni13ﬁ e elre efieinge 0B Beby
weighR ey baiEoen  h iR w%gf*me%%}ﬁ%ﬁwﬁéﬁé@h cSongts. 3nd 5.6 % by

tenperature_at the bottomof the fj rst cont i nuous
weighiaftanisnleg eOai theiathen hand, @ostaringroatesial g goptaiaing dimethyl
carbonate and phenol in a weight ratio of dimethyl carbonate / phenol = 3.9 was
introduced continuously in a gaseous form at a flow rate of 43 ton/hr from the lower
inlet 12 of the first continuous multi-stage distillation column 101. The starting
material 2 contained 0.1 % by weight of methyl alcohol, 0.2 % by weight of methyl
phenyi carbonate, and 4.4 % by weight of anisole. The molar ratio for the starting
materials introduced into the first continuous multi-stage distillation column 101 was
dimethy! carbonate / phenol = 1.87. The overall starting materials introduced into

the first continuous multi-stage distillation column 101 contained 0.2 % by weight of

methyl alcohol, 0.59 % by weight of methyl phenyl carbonate, and 5.0 % by weight of
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and a pressure at the top of the colum being 9x105

Pa. It was possible to attain stable steady state
F105099 eAasoqQUUPad kAN 24 hours. A first columm | ow boiling

poi nt reacfion mxture containing nethyl alcohol,

di met hyl carbonate, phenol and so on 10 was
anisoleonfThestarting matehidiscsubstantially st natcéntein halogens toutside the

colum top 13 of the first colum, was passed through
detectior Bt fex#aabahrdratodindpias el vt aviessit  PH(OR); as e

of 43 ton/hr fromthe outlet 16. On the other hand, a

catalyst Wak iftPdALBRd WS tRe iUbbBE pBRioRLof the @8unii st thite
cont ai ni ng nmethyl phenyl carbonate, dinethyl

concegﬁtrgﬂgﬂ HhéreoP MR reactb E@Jﬂ ¥ {xxc{lﬁtg rﬁgﬁiﬁoximﬁq?lgaﬂ@ pisth.

0 on was cont1 nuou In a uid 15
Reach{¥ Beli8c e ST oL LobBEcbhins o #ipptraure
at ey SR e i A0 S BRERE B Pt Beltzasc

mul ti -stagie distillation colum 20] at ﬁ flow rattje of ...
and aqessiierat the &ep phibessalemniReing 8k L9 Ba. | Hjwas pessible to attain
instal |l ed between the Mellapak and the sieve tray. The
stablg stgary state operatinroaftercdbewsd Adirst aalmn Iew koiling ggint
distillation colum 201 contained 20.7 % by weight of
reactioatrhixturg wentdiniogmbetingt alcanal, dindethybgarkengte, poenol and so on
di phenyl carbonate. Reactive distillation was carried
was cowtinaons|y mithwsdwn im deyaseoas formpfremotheacdlempedoptidref thefirst
the bottom of the second continuous nulti-stage

colunth, sdd paddednthedigha h_%@ﬂ-eklﬂ‘ia?f%er 3@58nd avay witisdraevredt 4 flew rate
top of the colunmm being 2x104 Pa, and a reflux ratio

of 43 B&i/RPfrém edutldt 1885 PR dther handta Atst chiupbh Righ II@%'\%yg point

state operation after 24 hours. A second col um
oot ho RSB ST el M bt prerol
caonel§eBofe, 1 SEBS AT vl BN SPbiAls i 2 i
form FRhER P ROtEB 1 RS tage di ot 11 alion

colum 101 fromthe inlet 11 and/or the_inlet 12. At .
t hAstablgsteadiestatmas atiginad atar ﬁ%wﬁw fsﬁrfﬁsh%ce%mdagh
_phenol newmy 5 fed into the first contjnuous .
boilingipaint reaglien mixture wasithen fed comtinupusikingo g sreang eaptinuous
as to maintain the above-nmentioned conpositions and
multi-stagendistilbdtionheolemar20inat arflowrate ofi40 ton/hr from the starting

material inlet 21 installed between the Mellapak and the sieve tray. The liquid fed
into the second continuous multi-stage distillation column 201 contained 20.7 % by
weight of methyl phenyl carbonate and 1.0 % by weight of diphenyl carbonate.
Reactive distillation was carried out continuously under conditions of a temperature
at the bottom of the second continuous multi-stage distillation column 201 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. A

second column low boiling point reaction mixture was continuously withdrawn from
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and the starting material 2, taking into consideration
the conposition and anount of the second colum | ow
F105079i Aom @pomtmwactl on m xture. A second colum high
boi | i ng poi nt reaction mixture containing 35.5 % by
10 wei ght of nethyl phenyl carbonate and 61.2 % by
the colaingHop &3 ofi theesegbnd echiomy ttbe flaw rate at theuowtigt\26 being 33.3
wi t hdrawn fromthe colum bottom 27 of the second
ton/hrc o Miaseddndvésumi dova dhollingt pditiereziction mirturelwaisesontinuously fed
carbonate produced per hour was 4.1 tons. The

into t[rﬁaehl%@ betlrﬁIYoJSQhuFtlhﬁa & Ringtindtiors ebieARY 61 hawe theoindthd and/or
phenol reacted was 97% Prol onged conti nuous operation

the infét S 2 arAy! tﬁi@ c}ﬂh’% tH8 %‘?ﬁodrﬁ? FfreSh @llﬁbﬁﬂg carbbriatd'8nd Phgggl newly

amount § car bonate pro per hour a

fed mququsf rsi?@ﬁt@&?{sjpglh%?ggg%llgfg nsﬁol@ﬁr&?{i%ﬁg\fe?é %gﬂ%teld so as to
o 55 s i S L rr

and hence the gperati ogn was ver bl e. Mor.eover
and the stasting n@éewr{?ztt%@ngwa@e@a'dﬂ%@ camiyosition ABH amdunt of

contain halogens (1 ppb or less). 20 Exanple 3:
the sgrorst ¢alumd lowi bailing @wnt«é&a%l@nrmléwreut under the
follow ng conditions using the sanme apparatus as in
ExArgsicond courap highbeiling point osactiwcmixburgl cantaiaing35.5 % by
hol e of each of the sieve trays in the second
weight@itmathgLishenyl carrinatge add $t1.2 Maby ereighdt! of diptiy| cadbonate was
made to be approximately 1.8 cnR. 25 A starting

contif@sLesly Withdrasanframthedailitn Yottens 27 iofid gécormt boloatre ilhwas
a weight ratio of phenol / dinethyl carbonate = 1.7

found'\Gat tHE BRUAEES Slgﬁém%%ﬂatbrpréduééﬁlpér h&Jr was 4.1 tons. The
F105079 A0501 UPOS8 Nformat a flowrate of 86

selecWi'f&f er tﬁ\é QIEBH&%? H%’@Spa{erﬁﬁé ﬂi O&HSq_ﬂ'réé&te@%é ggHs

I on CO e starting

@z‘wgﬁgeg BT ot 9 BT cpgiions
The St et Sha Boesh PR rE bR TR 3 BBl ﬁgw
ana SR e SRS B oG .7 R VS, gl .
tons }Agsspelctr:\t/élS,dgrfdet?’]ecs?erllérlst:r:/ﬁjt%ussgaysédnoﬁ tr?earseea%ltjesd Eﬁér%l \Atrere 97%, 97%,
and 97% respectively, and hence the operation was very stable. Moreover, the
aromatic carbonates produced substantially did not contain halogens (1 ppb or less).
Example 3:

Reactive distillation was carried out under the following conditions using the
same apparatus as in Example 1 except that the cross-sectional area per hole of
each of the sieve trays in the second continuous multi-stage distillation column 201
was made to be approximately 1.8 cm?.

A starting material 1 containing phenol and dimethyl carbonate in a weight

ratio of phenol / dimethyl carbonate = 1.7 was introduced continuously in a liquid
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a0 flow rate of 90 ton/hr fromthe lower inlet 12 of
the first continuous nulti-stage distillation colum
F105078 laosausdarikaN'g material 2 contained 0.2 % by wei ght
o?“mat h;l[J alcohol, 1.1 % by weight of methyl phenyl
carbonate, and 5.1 % by wei ght of anisole. 10 The

form 4tQ Aéwratd & Setoritirefrerahé uppeniietr1adfthefirstazbintiedoust o
the first continuous nulti-stage distillation colum

multi-%@ég‘ﬁftu%hsﬁ%}dmﬁ 3ohoNgThe statifgiRateriall1 ¢6ntalfisd 0.3 % by

_ starting rraterla!s!ntroqucedllntothefirst
et A QS P o M EPerploEedBh 04
. [ o . % '
et 3t et s, 8182 8 B 0B o AUET8, OBy il hanc, o

.anisole. The startin terjals substanti al '
stertingy s el 2o gang ST RSt rEER ol 1t helbBt ket
~ion chromat ogi"r aphy, i.e. 1 ppb or Iessl}. rb, (Ph?az as g)
dimethyt earpanatra/sPhanal 55 aves intRHbeRd GRRIEUQUSHEHN 3 gageoys,iorm at
first continuous nulti-stage distillation colum 101
a0 flogwrete ©h 90 tanito froanthedoven inleel2 6f thenfirsheontimousdrult-stage
liquid would be approximately 150 ppm Reactive
distillgficrs colLetr Her waEhe atartieg materialéhcontamesl G:2 th dryrweight of methyl
conditions of a tenperature at the bottomof the first
alcoh®f it 1 B4 by swelght of- méthye pheihy toarbartzte namad buinth By vefghitrog anisole.
220C and a pressure at the top of the colum being

The RSP PatitfforAné staring Aldiehals MréRidediBtPpierfirst emtirniuos
m xt ure containi ng nethyl al cohol, dinethyl

multi-i%ﬁéggé’ai%ﬁﬁati QhndtH #As ClimBE| EaBohBHOLShanali= NduawThe

gaseous formfromthe colflum top 13 of the first
i talf didtilfation
overdiCxfifo iR R FECcLESTHAG e AR EoRin i AIREatE s
ou t 16.. On ot her f col j
colurf ipTisghfaind 0 A Wit e Byl pETHoIC 81 By ity of metny
F105079 A0501 UPO8 KAN, phenyl carbonate, di I .
phenyLSaBRERIS, ol 4 Oy el e} ARhergLsarbanate, én%'i?‘)%tby weight of
~and _so on was continuously w thdrawn in | iquid for.
anisqiponT b startnamaterals supsiArbally il nat Gastalpdialpgrnsyoutside the
stabl e steady state was attained after 24 hours. The
detedtionslimit &rihe ion ghrosnategraptty, pei hepb&adesson HP!&ESJBP& X
then fed continuously into the second continuous
catalyst was Ftteogieicad $toinh theet uppercialeard of the fitst gontiovpusimnelltbstage
94 ton/hr fromthe starting
distiilation column 101 such that a concentration thereof in the reaction liquid would
be approximately 150 ppm. Reactive distillation was camied out continuously under
conditions of a temperature at the bottom of the first continuous multi-stage
distillation column 101 being 220°C and a pressure at the top of the column being
8x10° Pa. A first column low boiling point reaction mixture containing methyl
alcohol, dimethyl carbonate, phenol and so on was continuously withdrawn in a
gaseous form from the column top 13 of the first column, was passed through a heat

exchanger 14, and was withdrawn at a flow rate of 82 ton/hr from the outlet 16. On

the other hand, a first column high bailing point reaction mixture containing methyl
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material inlet 21 installed between the Ml | apak and
the sieve tray. The liquid fed into the second
F105079NA0SD4QUS08TIAN - st age distillation col um 201
contained 16.0 % by weight of nethyl phenyl carbonate
and 0.5 % by wei ght of diphenyl carbonate. 10 Reactive
phenylicathdrizt¢ i dimetingd castsoriate, phanat, alipherd carhonateethe catalyst and
conditions of a tenperature at the bottom of the
50 ONSPEPEShIRIBUSURRSIrEW! in-zSkquie fekhsirom thiel sotumal botton207 of the
being 215C, "a pressure at the top of the col um being
1"'-Sm.iLO4 Pa, and a reflux ratio being 0.4. It was
flfSth| Ssible to attain stable steady state operation after

24A|§9éﬂ steAcn e(s ?f%'\gaggktﬂfﬁ%dlt%r@ﬁ' Hc#d?g p‘?h@?ﬁéﬁﬁ%hﬁ%lgh

tur nuous romi15 t
i 5 BB ieEgbobed ‘c.bﬁé i
it Bk RS o A B B B

fromthe inlet- 11 and/or the inlet 12. At th %ri[e
materialdnlgha{ insaligd bewermhﬁévlﬂ%mkaa%M%e%HaMheﬁ p liquid fed
newy fed into the first continuous nulti-stag
into thie semnchctbmimtmlsunultﬂs!age\éﬁéﬂla@m%@lémf's%obé‘foﬂf@"ﬁﬂ 16.0 % by
mai ntai n the above-nenti oned conpositions and anmounts
weighfof nhethg ghidriyh garnaté ahd D.5 by weighitofidiphenyleadanate.
2, taking into consideration the conposition and
React{® diEtillafion Wae c2eted dutedntimuocusly unaer icopditionstof a temperature
reaction m xture. A second colum high boiling point

at thd S@l’fém% ) éé{%r@d EaMirictisHuBSstagduiatillatién eblunef 201 being
met hyl pheny carbonate and 59.5 % by wei ght of

2‘15°§h Eé"s}’éur@ ot tga:%e%f‘i)ﬁ oog.ﬁnﬁﬁﬁfri 95&%‘3’PW‘ hhﬂraﬁ‘éﬂuf( &8 being

second colum. It was
f f
0.4, R dhRloie 1 G B stEad S o SEEBBR G, PATEEL A
secoif R e palingeeory sRn mplfisieg sRp TSy WithBfawn from
the (G4 fF Y16 PeGHEHYIG 8 BN BlerAt B SLSh e rUtH B47 B0
hours, 1000 hours, and 2000 hours after attaln .
The scgpdecolyiaadowholing pRipkreacton mixre was»scquswgouawgeé into the
7.33 tons respectively, and the selectivities base
first eamdinueas mutistageotistitationgsigmnddiy fremdhe gotet 11 and/or the inlet

respectively, and hence the operation was very stable.
12. Mtithigvine, the amounts of fresh dimethyl carbonate and phenol newly fed into

the first continuous muiti-stage distillation column 101 were adjusted so as to
maintain the above-mentioned compositions and amounts of the starting material 1
and the starting material 2, taking into consideration the composition and amount of
the second column low boiling point reaction mixture.

A second column high boiling point reaction mixture containing 35.5 % by
weight of methyl phenyl carbonate and 59.5 % by weight of diphenyl carbonate was
continuously withdrawn from the column bottom 27 of the second column. It was

found that the amount of diphenyl carbonate produced per hour was 7.32 tons. The
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the aromatic carbonates produced substantially did not
contain halogens (1 ppb or less). 10 Industri al
F105079 dspahipag XANe present invention is suitable as a
specific process that enables aromatic carbonates
contai ning diaryl carbonate as a main product to be
selectjvitpdoce® diphénylicarborssté baséd ohythempthehobfegoiextiwesiS8%.y
stably for a prolonged period of time on an industri al

S%%ﬁed“@&ntir@%&sbbémtibntwas parridtosut uriien théseoconditions.
continuous multi-stage distillation 15 colums from a

Body 19is, 1000 hours,
The amﬁ”o@u!ﬁfj&@hgﬁp'%& Fi 5079&‘%%‘1:}1% KAN CLR'I VB vueu

and 2§b@pona§1aﬂ@r éiﬁlﬂ Sstét% gié?dﬁtﬁ% ko 9 toR8, ‘PBQ'IBhé Cand

e CO carbonate as a main

7.33 tﬁBOd%%&gl: gn@ m%%ﬂﬁatlvg@gsoggéegq ?ﬁ glafpefcr é)tﬁrgfwéﬁol were 98%,
98%, SPASETA GosRatn eI AncnBnge the SPeiabitvam ey Sie, 8340388"“

distillation colum in which a catal i s present
the aromaticcarpgnalgs sliedugad substantiallyidd §9¥a°'?t?% 2lpgensik1 Pgb or

produce an al cohol and an al kyl aryl carbonate; 10
less).(iii) continuously withdrawing a first colum |ow

boiling point reaction m xture containing a produced

al cohol from an upper portion of said first colum in

a gaseous formwhile continuously withdrawing a first
InduseiAl |bat§]htyb0l ling point reaction mxture containing

an al aryl carbonate froma | ower portion of said

fitaé réé&ﬁ{fﬁﬁ\rérﬂloﬂ i§ ISG%ISlefd%féT’s% 4&ifi¢ processnhatrermaliéy aromatic
feedlng said first columm high boiling point reaction

= duct & B89roduced with high
mrboﬁbﬁ#{iﬂ?ﬁrﬁp aﬁarm I n falgh % PEB lyst is P 9

selectivity and high productivity stably for a prolonged period of time on an industrial
scale of not less than 1 ton per hour using two continuous multi-stage distillation

columns from a dialkyl carbonate and an aromatic monohydroxy compound.
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present and which is connected to said first colum
while carrying out the reaction in said second colum

F105079 Avspduoseos kdingl kyl carbonate and a diaryl carbonat e;
(V) continudusly w thdrawi ng a second col umm | ow
boi ling point reaction 20 m xture containing said

produced di al kyl carbona f@gjn an upper portion of
said second colum in atgfé s formwhile

conti nuously w thdrawi ng a second colum high boiling

poi nt reaction m xture containing said produced diaryl
We claii'bonate froma |ower portion of said second col um

inaliquid form wherein (a) said starting nateri al

whi chi ' i W W & ' i
25 i FroRes B Bie BHfilin of o &8kt calborkg coieiting a diany
UPP8_KAN (1) h nol ar,. [ [ :

carbogale 3h avnapancty B PR 2yt d¥matic monohydroxy
a range of from0.1 to 10; and.(2),contains 0.01 to 5

compoyIp agéﬁtﬁft"lﬂm@ r&?'a‘l"’&'&ﬁ&""&?ﬂ?%?tbﬁ %055&;) by wei ght
of said al kyl aryl carbonate and/or saleg di ar%l .
cafibone@ntinugastyd Tepding e saig: startngemaienals ingg; @ first continuous
starting material; (b) said first continuous

multi-stagei distillagiondiobamn imwhich a satalystd® pfasesds a structure
having a pair of end plates above and bel ow a
cylii)ncrarndng butithe mEmctiporinsaid figgt £olurem ¢ iprodugec af aerhol and
an inside dianeter D, (cm, and having an internal

an aliyl @ylxanporste; of stages nl thereinside, and has a gas
outlet having an inside dianmeter dii (cm at 10 the

togiipf chihuRIsW Withdrawinh@a firsinediumAnéweoilpig poiat kiction
near' to the top, a liquid outlet having an inside
i ..fé’ BRHing % L EHUBper PEHi6R oA 8BidOfirst Bolamn in a
mixt o%er ﬁfﬁ'& ti orﬁ)eg%et?ﬁlgogg ﬁ?rﬂri? nea?ls?o thle bottlom at

gaseé&%ﬁ%rmo\ﬂﬁilé Ebﬁ%&i%@\g{ ﬁﬁﬂd# unhﬁ %ggﬁg@\ﬁfl?mﬂ%gﬁ BBiliﬁpgcéq?ﬁt

e por _ e COo he gas out

react G piiturecRinAGL AL SRSt et v 3Horigh o i fist
said length Li (cm satisfies the follow ng fornula
colunpn yn a ligeFlfoEML < 8000 (1), (2) said inside di aneter

D (c of the columm satjsfies the follow ng fornul.a
(l&l) n)cor:tinuously feeding said first column high boiling gomt reaction

mixture into a second continuous multi-stage distillation column in which a catalyst is
present and which is connected to said first column while carrying out the reaction in
said second column to producé a dialky} carbonate and a diaryl carbonate;

(V) continuously withdrawing a second column low boiling point reaction
mixture containing said produced dialkyl carbonate from an upper portion of said
second column in a gaseous form while continuously withdrawing a second column
high boiling point reaction mixture containing said produced diaryl carbonate from a
lower portion of said second column in a liquid form; wherein

(a) said starting material which is fed continuously into said first continuous

multi-stage distillation column
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(2), 100 < D < 2000 (2), 20 (3) aratio of said
length Li (cm) to said inside dianeter DO (cm of the
F105079Imﬁ§15¢gsﬁ4m@ the following fornula (3), 2 <_ Li /
0 (3), (4) said nunber of stages ni satisfies
thefollovvlngforrrula(4) 20 < n, <120 (4), 25 (5
a ratio (@f hasiadmioterirdto of meadiemyDc:ar(oom)ateolfo thiecarooiatien
to said inside dianeter dii (cm) of the gas outl et

monoﬁ@dﬂ%&hﬁuﬁﬁu@' ith gvnaﬁgefowrmm 8.1(t2)10; 2dF105079_AC601

SD / dii 30 (5), and (6) a ratio of
sal d i nsy % A Lok t? “@‘gﬁtf& safl thbparffdi0®1 to 5 % by
i nsi de aneter the liquid outlet

weigrgg;tf %éid' Q@yl%??l Rﬂe%d?@f §9ﬂ§ érgp carﬁoﬁateDba‘seé 44 the total

second con us nmul ti-stage
.rﬁi?til a}tlon co{ ,corrprlsesa structure haV|nga
weighi of 5a s@ﬂ@gdpﬁeé ‘above and bel ow a cylindrical trunk
po tion . having a Ien h L2 a
G Lotk Coiuousad husieag Saiefie PRk PbRPrses a structure
nunber of st agies n2 thereinside, and hasqh_g(ézas out | et
having£,paif okand piatas akpyeandrbeiow a gylippneal t FHopaviig a
colum or in an ortion of the colunm near to
length he (Gropand anonside lﬁf iameter| Dt (cryy angd havingran tnéermabwith & number
d22 (cm at the bottomof the columm or in a | ower
of stagestri dnerefnside; aral hasagasroutiet haeng@nt iosideadiameden diwfem) at
inlet provided in the upper portion and/or a mddle

the tdposftthercoimd be ire ah wppeb pbrivn dfthg 2elumi hear tathe b, a liquid
east one inlet provided in the | ower portion of the

outleﬂ%ﬁﬁ aﬂkiﬁéiee idienbieit ¢, 8 () dtethe biehebNtheldolgmintor in a lower

| eng satlsflesthefollovmngfornula(?)

portu%rf’ f]tﬁgcboﬁhﬂ-r@ néla?’ﬂpfhé Eétt?rﬁzét I%thdohé‘ ﬁl&%r@b@@ﬁtlﬁ 'theP@upper

e colum satisties the tollow ng fornul
portic‘nsgndlor 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 outiet, wherein
(1) said Ieﬁgth Ls (cm) satisfies the following formula (1),
1500 = Ly = 8000 (1),
(2) said inside diameter D1 (cm) of the column satisfies the following formula
(2),
100 = Dy = 2000 ' (2),
(3) a ratio of said length L; {cm) to said inside diameter Dy (cm) of the
column satisfies the following formula (3),
2 £ 14/Dy £ 40 (3),
(4) said number of stages n, satisfies the following formula (4),
20 = nm = 120 | (4),
(5) a ratio of said inside diameter D4 {(cm) of the column to said inside

diameter dy; {cm) of the gas outlet satisfies the following formula (5),
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100 S D2 S 2000 (8), (3) aratio of the length L2 (cm
to said inside dianeter D2 (cm of the colum 20

F105070t Acdg1aspod el | owi ng formula (9), 2 S L2/ D2 < 40
(9), (4) said nunber of.stages n2 satisfies the
followng formula (10), 10 < n2 <- 80 (10), (5) a
rati o of5sgi O,idsi d& 30 aneter D2 (cm) (6}, arite col umm to
said inside 25 dianeter d21 (cm of the gas outlet
Sa(@z%fﬁaﬁé drikaid pisldevdiametar DY (cin) dflthe cdlumn B2 saitihside

11), and 57 F105079_A0c01 UPO8_KAN (6) a ratio of

diamétéf' ng Eﬁia%? e ﬁ&ﬁg%’uﬂ@?séﬁ‘é’t‘ks%emﬁwﬁﬁg lmnma (§?' d

i anet er of the IQUI out | et

satlsfle th | awi fornula 2), 5 < D2/ d22 <
30 (12). §5_2?)1%9:'(5 progess accordﬁ6 ‘g to claim i,

sa cé%ét”de%é%tri% ity indfilody Rthasicn Bl Lhﬁt’iﬂé”'yeé g

accordin to c an an

struciife, gying P% b 80d platgh 2B Enidieind S SRdACa HuChsttion
hour. 10 4. In a process for the production of an

havingraplesoths Lz (araband an dovide diametes Dadeayyang RA¥BRALNam with a
mai n product in which the aromatic carbonate

numbes iof slagiesqatthereinside yand has srgascoutist hawingsaminsideidiameter dai
are produced continuously by taking a m xture of a

(cm) df thiekipp of dindd colainen anith @muppenpartion rof dug gdiuoxyneamiedbadop, a
as a starting 15 material, continuously feeding the

liquidsdLalet hagingedreinsile diareter cﬂﬂz [(sin) @btie bottora oftihvé celsimager in a
distillation colum in which a catalyst is present,

lowerCdrtivh 8t Eolufith AEAtbithe bakte, 2 leabt Bhelihidt pasvided in the
si nul taneously said the first colum, continuously

uppe)r’r"FBHi%haéMd?Sr & rhib&Rt porfiGh %ﬁhé &WUFHH lBéIBG/ th8igHs dLtRE Arithat least

xt'ure contai ni ng a produced al cohol from'an upper

one i@l%%%f%% r?ﬁ]{lemq?wglr: Eémrt@gil éffﬁtla 'rcg {9 aBE0Y $hd R4 outlet, wherein
(1) said length L2 (cm) satisfies the following formula (7),
1500 = L, = 8000 (7).
(2) said inside diameter D (cm) of the column satisfies the following formula
(8),
100 = D, = 2000 (8),
(3) a ratio of the length L2 (cm) to said inside diameter D> (cm) of the column
satisfies the following formula (9),
2 < L/Dy < 40 (9),
(4) said number of stages n; satisfies the following formula (10),
10 = n; = 80 | (10),
(5) a ratio of said inside diameter D> (cm) of the column to said inside

diameter da; (cm) of the gas outlet satisfies the following formula (11),

2 = Dz/d21 s 15 (11), and

57



10

15

20

26

20 columm high boiling point reaction mxture
containing a produced al kyl aryl carbonate froma

F10507@ViisoRQUpdeoRARf said first colum in a liquid form
continuously feeding the first colum high boiling

poi nt reaction mxture into a second continuous
M6} aratia o saidiinside Idkmeter @ (em) of thevsdluimratccsaidlipside
is present, carrying out the reaction and the
diameférsd, [(Em} beheSI_ic{I}iEI banestisties the folldwies forthuta (1),
continuously w thdrawi ng a second 25 colum | ow
boi | i ng @%nbzyagcg @p M xture contai fﬂﬂ@'ﬂ a produced
di al kyl carbonhate from an upper portion of said
second colum in a gaseous form continuously 58
F105079_ACB01 UPO8_KAN wi t hdrawi ng a second col um

hi gh ilin oi nt_reaction, m.xiu t al i : :

produdBa ereaphy eepiiid o ey L MheEeR, sl afbrdis camiea out
. second colum in a ligui.d .form while continuously
simultapggsly in ﬁ@'dsﬁ%r@ %Bfﬁﬁfg steRUKbi 1 i ng point reaction

m xture containing the dialkyl carbonate into the

first continuous nulti-stage distillation 5 columm,

the inprovenment in which: (a) said starting material =

whd.chThe precessoatdondiogdbyclaim & a3, whereit ag @maeunt i $aid diaryl

mul ti-stage distillation colum (1) has a nolar ratio
carbopiate prodiicetlky hotlesb tmem ¢ tow pehboar.omati ¢ nonohydr oxy

conpound is in a range of fromO0.1 to 10; and 10 (2)

contains 0.01 to 5 % by wei ght of said al cohol and
0.01 to 5 %by weight of said alkyl aryl carbonate

ang/ of § T‘;‘Jrébéﬁs%b’fhép‘\*o@%ﬁéﬁ of BAREMAlic chmdreitékontaining a
wei ght of said starting material; (b) said first

diary P bLIIRYS AW dih pFORAR iifwhidH thatdrBhaie! ddfBoRBRONERAING the
& 3

ucture aving a pair of end plates above and bel ow
_ {ndri cal . : vi _ .
conyGbbh ARl i HpEREL RS A RIEhy kg iure
i a _nhunber f stages ni_thereinsi Aas
of a kvl rfetatE enden AR Monbh T Y Yeping MRl as'Budnl
of the colum_ or_in an upper portion of.the ¢colum .
matefigla FORYONEIY (359INg ECPANGDEISE! 0 ATSLEPTHRLPHE muli-stage
. . dianmeter dl2 (cm) at the bottomof the colum or.in a
distillatiow eolupin i whichfa eatalysbisirrasplla catnyingrLtiRe feaRtiogrand the
| east one inlet provided in the upper ] )
distillation simultaneously said the first column, continuously withdrawing a first
column low boiling point reaction mixture containing a produced alcohol from an
upper portion of said first column in a gaseous form, continuously withdrawing a first
column high boiling point reaction mixture containing a produced alkyl aryl carbonate
from a lower portion of said first column in a liquid form, continuously feeding the first
column high boiling point reaction mixture into a second continuous multi-stage
distillation column in which a catalyst is present, carrying out the reaction and the
distillation simuitaneously in said second column, continuously withdrawing a second

column low boiling point reaction mixture containing a produced dialkyl carbonate

from an upper portion of said second column in a gaseous form, continuously
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20 portion and/or a mddle portion of the colum bel ow
the gas outlet, and at |east one inlet provided in
105mbeAd)5maypmmrmhpn of the columm above the liquid
outlet, wherein (1) said length L, (cn) satisfies the
foIIovvlngforrruIa(l) 1500 -<_ LI s 8000 (1), (2)
withdseaving iarsscdeddioluman hlg}'[bm(mgrpon'ft Teaatiaroniduresearntaininga
the following fornula 25 (2), 100 5 D1 s 2000 (2),

produe8d fl&y st baRRILréMABIoWAN poBliormof sdid secbnd abtlinhe ngaﬂlquld
L, (cm to said inside dianeter DO (cm of the columm

form v‘(%ﬁﬂé %hﬁﬁ;dd%gx ferllriyhasdcendoiurhis low Boffinglpdin?eaéfion mixture

sal d nunmpber of stages n, satisfies the

conta rﬁﬁém’é &Si@?é%gﬁaf&%to tl'% %(Qt ntﬁ}l}ﬂ% rﬁf}mustééé d%tﬂllainbﬁ’

| amet er e colunmh to said
°°'U"{'ﬂ3“’?ﬁ'|“?%m%ﬁ§eftf?m et ?23 % t<EeDigaIS G5 30 (5, and
co?q)?ﬁ@'qa slagimafiefal whiab et ety ifsef] fistontinuous

quid out]let satisfies the followng formula (6), 3 <
mu”'ﬂﬂ‘él?l@stﬂlai@n(@um('c) sai d second conti nuous

mul ti-stage distillation colum conprises a_ structure
havi ng a(Pdias smalaicratipaf dee altiod carmensts tthg aromatic
cylindrical trunk portion having a length L2 (cm and
monadnydrawyi acenpluntkisen Dangerf framd. hiovi@iganth i nt er nal
with a 15 nunber of stages n2 thereinside, and has a
gas out | €2) dumtaing 00 tcnSi"/slbydd/eigbttm‘rsaikihlcohoh;ndﬂ.@hm5 % by
top of the colum or in an upper portion of the colum

weighted#salcPalkLaryPBarbanatd snd/er esidl diaryh exibopaty) biasedam the total
di aneter d22 (cm at the bottomof the colum or in a

weugrl\t%‘?%ra|d391ra¥'ﬁrﬁq‘m‘éierﬁé?e colum near to the bottom at
l'east one I nlet provided in the upper portion and/or

g . g{tgigq?deg%{t EbRfhus MBIt KA R REE9h LBRINREoMPHSBS a structure

having a pair of end plates above and below a cylindrical trunk portion having a
length L1 (cm) and an inside diameter D1 (cm), and having an internal with a number
of stages n, thereinside, and has a gas outiet having an inside diameter dq1 (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 di2 (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 L1 (cm) satisfies the following formula (1),
1500 = Ly = 8000 (1),
(2) said inside diameter D1 (cm) of the column satisfies the following formula
(2),
100 = Dy = 2000 (2),

59



10

156

20

25

20 one inlet provided in the | ower portion of the
col um above the liquid outlet, wherein (1) said

F105d—,gn,%gmL@pdg:|ng\|\;sat i sfies the fol | ow ng formula (7),
< L2 S™8000 (7), (2) said inside dianeter D2 (cn)
of the colum satisfies the followng formula (8),

10@) & rafio Bf 28R0engih L{ @m)dorsaid inside diaendtenii (cmpoﬁtbﬁ)

to sald i nside diameter D2 (cm of the colum 60

colunFn]@a'i%?asﬁ@fEllo fofla §3)tlsfl es the follow ng
formul a , 2/ D2 <40 (9), (4) said nunber of
st ages i es efollovvlngfor a (10),
105n2 88§(TO 6?3 '('5§4Ba rati o of sai dqlg?13| de di aneter

SN R IO e O, (-

(11), _D2/d2l, 5., 15 (11), and(6) ratio of said
i nsi de d?%n‘é‘t Bt 1%@n) of the col um (tg said inside

O i T Pt B\ B e 3y b

The process according to claim4, v\,hergq L@g nmount
dlam@ebdud@m)cﬂftlﬁ%easwﬂewatts&esm{%'OM@n% m ‘han 1

ton per hour. 15 6. The process according to any one
of claind £ (/% Whed@in said startin®) #deri al
further contains 0.5 to 15 % by wei ght of alkyl aryl
et (BYra rdiiasefcsaioiriside tiarmster Be{arh) obtheseilamstiarsaichinside
material. 7. The process according to any one of

dlamé‘ﬂeﬁldﬁ@(ch)tdf the lighR Qitlet dabsfivsthd ¥allowingSatrmallay(6),he
lom ng fornmula (13), and d21 and d22 satisfy the

f oI | owi ng komny @, (&4pg 1 d12/ d@h; 5 (13) 1 d21 / d22
< 6 (14).

(c) said second continuous multi-stage distillation column comprises a
structure having a pair of end plates above and below a cylindrical trunk portion
having a length L2 (cm) and an inside diameter Dz (cm), and having an internal with a
number of stages n, thereinside, and has a gas outlet having an inside diameter dx
(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 dx (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 (7),

1500 = L, = 8000 (7),

(2) said inside diameter D (cm) of the column satisfies the following formula
(8),

100 = D, = 2000 (8),

(3) a ratio of the length L2 (cm) to said inside diameter D (cm) of the column
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8. The process according to any one of itens 1 to 7,
wherein L1i D, L1/ D1, 25 nl, D1/ di11, and D1 /
F1o050¢02a0501 908l AN St continuous nulti-stage distillation
colum satisty the following fornulae: 2000 < L1 <_

: 6000, 150 < D1 5 1000, 3 5 L1/ D1 61 F105079 AC601

satisfieBllbe kAMwing 3@rmwa (B,n, S 100, 8 S D1/d1l1l S 25, and 5
S D/dl2 S 18, respectively, and L2, D2, L2 / D2, n2,
D2 / d212 snd,PR,/<d4@ for said seconq9yonti nuous
multi-stage distillation colum satisfy the follow ng
fOgg‘éla&Phu%Q@poFstbée§ng@,gﬁsﬁés'%e‘fomin f&AAGla Q0¥_ L2
/ < 30, 15 < n2°S 60, 2.5 < D2/ d2I < 12, and 7 S
D2/ d22 5. respgctively. 9. The pr ss according
to any ohg %fnﬁl”éigrrg 110 8 wherein LoD Ll D

B T L LT
oGP TSR a0 R P 00

7 S D [/ _dl2 < 15, respectively, and L D2, L2/’D2,
n2, D2/ azé, Ded @20 1)‘[2)2 for said seco(ﬁa)'ﬁFHi nuous

multi-stage distillation colum satisfy the follow ng
f otGna eatio ofzwid insidepdigmstenD: fern) ehthersdieynpde said inside
L2/D2 S 15, 20 5 n2 S50, 3 < D2/ d21 S 10, and 9 D2
diaméted 22, cnP0of the diguick dutist patigfes thedolewingfernadladial.ng t o
any one of clains 1 to 9, wherein each of said first
conti nuoBs=mp4/id>st8g80di still ati on cofl@n and sai d
second continuous 20 nmulti-stage distillation columm
is a distillation columm having a tray and/or a
packing as the internal. 11. The process according to

cl g 'Tlfrlia% pr%@f»se%aébo?réﬂn% tBidlalﬁtn £0PheRIPHA antBliriti préiaesd of the

distillation colum 1S a plate-type distillation

diawlgcgéggﬁﬁagqgidﬁg!éﬁ%éﬁ a\ytst)ﬂ}tetrl?'%ur25 internal, and said

continuous nultr-stage distillation colum is a
di stillation colum having both the packing and the
tray as the internal.

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 claims 1 to 6, wherein dys and dy2
satisfy the following formula (13}, and dz and dy, satisfy the following formula (14)
1 = dipfdyy = 5 (13)

1 < dy/dp < 6 (14).

8. The process according to any one of items 1 to 7, wherein Ly, D1, L1/ Dy,
ny, D1/ dq1, and D/ dy2 for said first continuous multi-stage distillation column satisfy

the following formulae: 2000 < Ly < 6000, 150 = Dy = 1000, 3 = L/ Dy
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62 F105079_A0501 UPO8_KAN 12. The process according to
claim 10 or 11, wherein each of the trays in said

F1050F8rAdsoaquae wams nul ti-stage distillation colum and
sard second continuous nulti-st age distillation

colum is a sieve tray having a sieve portion and a
< 30do®0 X quner 100t iSos DA.diThe Rbpcend drcaridihgiz & 18,
claim 12, wherein said sieve tray has 100 to 1000
respebelp/dfidl i n the sieve portion. 10 14. The process
accor di ng to claim112 or 13, wherein the

CrIQZSBQ,SEEF Dol Dzﬁﬂ aﬁ@Dégﬁﬁf&fsﬁsdc@icﬁd@mrmnsl raulti-stage
a range of from ‘5 to cn2. 15. The process

dlstllla?fbffécﬂufﬁgl ddflis ﬁb%ﬂ&rv gféﬁn waepehd Salgd Ssee008 150 = D>

nuous multi-stage di st Iatlon colum is a

St id |at,i cal A ai rnai <
=1 ckiéngéilr?qgt# _p%ﬁ%a\g e SES01.?he2d‘?:o1-unrﬁ Ana 14 nd 7 =
tra ower portion of the colum. 16. The
D2/ dagr J%ﬁrﬁw PHg to any one of clains 10 to 15,
mhereln said packing of said internal in said second
continuous multi-stage distillation colunmm is 20 one
or nore of a structured packing. 17. The process
acQor dhagreeess agaerding tojeey ane o glaims 1 E&guwbef%aém By L1/ Dy,
in said second continuous nulti-stage distillation
ny, Do'adunand B4 bélidor aiddirstoeantinsious ewltifstage diskitatiproeplumn satisfy
consi sting of Ml lapak, Genpak, TECHNO PAK, FLEXI - PAK,
the folloRing ormfaey@K0nE la So&MO00| | 2pack iy B, 5 < Li/Dy £
Aditchgrid. 63 F105079 _A0601 UPO8 _KAN 18. The process

15, aQC@T &, Ng 190, any @EDﬁfd&'ﬂl ps5, and 0 71%E Dyratiei & 4§j d
first continuous nulti-stage distillation colum

respe%ﬂva §6$ two or nore of distillation colums. 5 19.
grocess according to any one of clains I to 18,

! e%BﬁS%ont nuous multi-stage

di sf‘iq??'a L2l Ba c%ﬁ&%b%bgggﬁﬁ ﬂgy%‘? Svore ot g
distillation column satisfy the following formulae: 2500 < L, = 5000, 200 = D2
<800, 5= L/D, =15 20 =np =50, 3 = Dpfdn =10, and 9 =

D/ dyp = 20, respectively.

10. The process according to any one of claims 1 to 9, wherein each of
said first continuous multi-stage distillation column and said second continuous
multi-stage distillation column is a distillation column having a tray and/or a packing

as_the internal.

11. The process according to claim 10, wherein said first continuous
multi-stage distillation column is a plate-type distillation column having the tray as the
internal, and said second continuous multi-stage distillation column is a distillation

column having both the packing and the tray as the internal.
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distillation colums. 20. An aromatic carbonate
conprising a hal ogen content of not nore than 10 0.1

1050?9%0561%% t he process according to any one of
clains Ito I9.

12. The process according to claim 10 or 11, wherein each of the trays in
said first continuous multi-stage distillation column and said second continuous
multi-stage distillation column is a sieve tray having a sieve portion and a down

comer portion.

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

1000 holes/m? in the sieve portion.

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

area per hole of said sieve tray is in arange of from 0.5t0 5 cm?.

15. The process according to claim 10 or 11, wherein said second
continuous multi-stage distillation column is a distillation column having, as said
internal, the packing in an upper portion of the column, and the tray in a lower portion

of the column.

16. The process according to any one of claims 10 to 15, wherein said
packing of said internal in said second continuous multi-stage distillation column is

one or more of a structured packing.

17. The process according to claim 16, wherein said structured packing in
said second continuous multi-stage distillation column is of at least one selected from
the group consisting of Mellapak, Gempak, TECHNO-PAK, FLEXI-PAK, a Sulzer

packing, a Goodroll packing and a Glitchgrid.
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18. The process according to any one of claims 1 to 17, wherein said first
continuous multi-stage distillation column comprises two or more of distillation

columns.

19. The process according to any one of claims 1 to 18, wherein said
second continuous muiti-stage distillation column comprises two or more of

distillation columns.

20. 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 19.
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