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An aromatic carbonate is useful as a raw material for the production of an aromatic polycarbonate (whose
utility as engineering plastics has been increasing in recent years) without using poisonous phasgene, or as
a raw material for the production of various isocyanates without using poisonous phosgene: With respect to
the method for the production of an aramatic carbonate, a method for producing ari aromatic carbonate or an
s  aromatic carbonate mixture, is known, in which a dialky! carbonate, an alkyl aryl carbonate of & mixture thereof
is used as a starting material and an aromatic hydroxy compound, an alky! aryl carbonate or a mixture thereof
-is used as a reactant, and in which a transesterification reaction is performed between the starting material
and the reactant.
However, since this type of transesteriﬂcatlon is a reversible reaction In which, moreover, not only is the
85  equilibrium biased toward the original system but the reaction rate is also low, the prodtiction of an aromatic
carbonate by the above-mentioned method on an industrial scale is accompanied with great difficulties.
To improve the abave-mentioned method, several proposals have been made, most of which relate to the
development of a catalyst for increasing the reaction rate. As a catalyst for use in the method for producing
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a mixture thereof corresponding to the starting material and the reactant and represented by ROH and/or



carbon atons, an alicyclic-group having 3 to 10 carbon atons or an aral kyl
group having 6 to 10 carbon atons and each of Ar', Ar2 and Are |ndependently
represents an aronatic group having gphQe 1’5.9 g4 bon atons, to there- 40 by
PE: oduce an.aromati c carbonate or aromatic' carbonate m xture correspondi ng
t'o:the starting material and the reactant and represented by ArOCOAr, 46

A are, respecti vely, selected fromR1, and R3 and sel ected from- Arl,
AF2 and Al 1n corre- spondence to the stgrting material and the reactant
and produce an al i phatic al cohol, a dialkyl carbonate or a mxture t hereof

G andl or ﬁ"éﬁi}&%%féﬁi“ L g Bt 6 e e

as..a. by- pr odpiade tranbba kﬁﬁ&ﬁ&n‘d&ﬁbn'tﬁhr&b@ﬁkeﬁih'ﬁ\eilteﬁ’ént:é QGcﬁfB <t 'tﬁ% disBiftdlort dofamn, while
feact ant s@r ecoffabislyhihdrhving silh beHing pﬁﬁmémurewnumnam%d@kea Berr\Ltﬁfcht%hate or
GOl UM’ t o ef dremdtic aarbdnes intktyde SMiq@d RO frory @ fowbr f3ktiof oftREGiRIINition DAIEHT M icbritiRabiublp N
reacti on t hewithbdiving @ Rowlboiliidinpreagiommituddl coftaifiag b Pp produbdt it & Gasdous fdrinlfdiniad Dpper
¢ol urm,  Wwhi 't jeortio of tieaihitiiaticoeokiny bydistialion, theruyy énablingthe Bromkticogrbinale bi ardhestic artonate
njig-xt_.u-re c ontmixtaterigbd Medugadedipeisiar onat i ¢ carbonate or aromati c. carbonate
m-xture it a | Teptyeica wactiofswhichard inmived ip thetpragess of the bresedt igventianate represeatbdibyrthe
and cont i nudfaliowipg formed: awi ng a | ow boi l i ng point reaction mxture

¢ontai ni ng the by-product in a gaseous formfroman upper portion of the

distillation colunpy 1st | o>t anabl.ii t he aromat C, carbonate
"RL %{9&' gy o8> RESERYANADF1RG Xe3)

oraronmatic carbon Xt ur bé—p'ro cont i nuousl y. - - s --15
The - p| Al reacti onsgWwhi ch are Involved §n the process of the present

I nvent ion are represented by the foll ow n,g formul ae: :~~~~~~~~~~~~~ R OCOR1
+ Ai'OH < > R OCOArl + RICH . (1) 1., ~201.1 |
17~~~ a R2OCOWZdconrAr +Okixrlor —AT> @%&Arﬂ RQG%H eee (2)

(2) 2S .5 (| 1 '-; RLoCORLl & +
RBOCOArB < R O0OAr3 + RIOCOR3 ,..7 @3), .

J I O 0 0

() and RZOCOArZ + RBOCOA 3 QCOAr ROC(EQ :

(4); o0 0 R§ Geor! + RIoggard o> RIGCOAES + RY'eCor? wher iP R R2,

R3; \Arl 3f\r 2 and Ar Z%are as defined above, éach of Ar' % appearing in

fOT frulda (4) 1 ndependently represent sAr2or Ar and each”of R's appearing In
formul a (4) 1 ndependently represents R2 or R3,. and wherein when R2 = R3 :
and-Ar2 = Arddin fornul a (4), the reaqtlon is a sane speci es-i nt er nol ecul ar
transest er| fication reaction generally known as a di sproporti. onat i on
teaction.’ % The es;ﬁ&j | & B 3t he—pr QG f ot gel ent ntion
resides in that t oveq?tgac |§%s ére‘pergéégg i"horRsc in the S¥Z§ence of
axcatalyst In a conro nuous mul g -stage di sti bl ation cgl um whi |l e separati ng
t he | ow

40 whereln R1, R2, R3, Art, Arz and Ar® are as defined above, each of Ar's appearing in formula (4) independently _
representsAr2 or Ar?, and each of R's appearing in formula (4) independently represents R2 or R3, and wherein
“when R2 = R? and Ar2 = Ard in formula (4), the reaction is a same species-intermolecular transestenﬂcatlon
reaction generally known as a disproportionation reaction.
The essential feature of the process of the preﬁent invention resides in that the above reactions are per-
45 formed in the presence of a catalyst in a continuous multi-stage distillation column while separating the low
boiling point products formed by the reactions from the reaction system by distillation. The continuous pro-
duction of an aromatic carbonate at a high selectlvnty and in a high yield has for the first time become feasible
by virtue of this process.
- It is really-an unexpected finding that the reactlon according to the present invention, the equilibrium of
60  which is extremely biased toward the original system [for example, the equilibrium constant of the reaction
defined by formula (1) is in the order of 10-2 to 104}, can be advanced at a high reaction rate by the above
process to thereby. enable an aromatic carbonate to be continuously produced at a high selectlv;ty andina
hlgh yleld.
- “ltis surprising thatin the process of the present invention the reaction rate is high and the selectivity and
85 yleld (or productivity) are markedly improved as compared to those attained by the conventional processes,
- The exact reason has not yet been elucidated. Howevessr, in fight of the results of the practlce of the process
- of the present invention, the following presumptions can be made. :
That s, all ofthe reactions of the above formulae (1) to (4), which are involved in the process of the present
invention, are reversible reactions, in which the equilibrium is extremely biased toward the original system.

L=0.-.and/ or: I * ROCOAr ‘| 56 wherein R and



vboi l i ng point products formed by the reactions fromthe reaction system by
tdisstill:ation.” The continuous pro- ducti dn of an aromatic carbonate at a
'a'h;i__.gh selectivity and in a high yiel g P gethe first time become feasible -
tby virtue*of this process.: It is r e an unexpected flnding that the
actlon according to the present invention, the eqig||gig,{ggésw}@hngmamr®h
s extrenel ¥hep4fc§§ il braNeredttidp ,@nmdqrgmmaseé ‘i° RSPgErefaly, aifphatic alcohols in
tEquil i briu %rﬁom prised biadw Enilipg pa Pﬂé‘f‘ﬁ{%’ﬂ‘ c{ia,l,l; 3 féribiaé @) and (Ohfsonviheler

g

se

6FE i 0- to & Grforinatasivemd (23 and:aliy actlon rate by the above
Bec w:;umwgﬁ%e B g
dt-a Ig v lityha n tl&Hﬁdiidfﬁl i |
process of tyagrWcosetd usme‘m WACIH RE GS’PP % ndtﬁ& Briok art, [Thegieasan i thefy ‘°“‘3;_‘|f;|'l‘lz |
Sel'ect i vity. saibdd Bdhe ab&myﬁ Bﬁg &m rea;@tawand(meﬂey:e bhﬂb?fgg‘g%“q hage
conpared to rhdeaaasitatim Difirid oI probucTarmediyake aptian ason
has not yet - ineace escerspry fof &GP o o \é%“ In light of the results of L Emmum_

practlce of mmr«meﬂetg gasp th aiiort.beemysebemenr -
fol I owi ng' pr esﬂ ) l swﬂh Qp::;%wetbadvameuhegpacﬁ ggﬁgéﬁm fian a"‘t i
above: f or nul-eeged "f‘b“ ffi';.s 8/g6. h this@dgionch fed lapif B ?%E’ dg eneaét.@wt |

I'nvention, af'@ 9?% eri axtgfsﬂqﬁ.hd &Hﬁctwima veiporeaiscendgieg f ‘155 Squfidghass o ¥
st

bi.ased t offiar [#PE ivhe: e low-boiling-polnt products are ovap | ifcorhes to have
Therefore, | HetpR "‘"g o gsurt,é%tc&hmemwﬂmthq @nﬁweqs@‘.‘!t“é‘e’;gj}ﬁu,gg@yﬂdsu)eﬁ peridrined,
it Is- necessé‘? r dszoﬁc%%‘ﬁ@n dstifbticn Emlexamp@cvqhenm r ‘ DR bd Si6h bofihg mintiredustg
poi nt produc? 35% RaQoncBntéabieh of ereatiyi aphodr ‘F’QP 2 dug %.lesseakmmlhmnmsmqe
read{i ans 2f |debﬁada];)s @digdritufion saﬂtfh R 8 t6s colufhnt drethe gther tjageh ghe
of forful e ea@ges(mmc;h armmmeeq & &,Jcnn ;hgwqumm gl q@ﬁvb&%on
pronptly as Rgadehtidtien of ivsliehatie alcohe! ah%l uel ?g lot the éobuminftawarsighe-ower portion
reaction rat Gubtithitiie comenteatien MF‘V n 'oE!urM\h it &lpodsip to reduca thejaliphatic ioohal io:n
conduct ed usi ¢gignheaoltvam Aroundife BY’e ° g,em tHRBIRF phaes:; thi aliphatis aleetigkeo We?tﬁ,t'ign
distl]ati s Otenuation iashediguld phaseiyy | ‘ %thbmwcdwﬂﬁ‘{%dtm“”e’p
publ i cati ons sdseviewbutiopgchhptigradialy reason i's that not only Qaaw‘ car-
reacti on sit eofithegotu@s. to o ;cn&stoﬁg,lﬁuraemsmr@)p@rmmmem @cg @i

present ‘but the WEE?’ ,,, ,;"g,um, the Rfdid phmemfeee&sehqqééeg@ y ,sp,ese.,m
evaporating t h@!“#"(ﬂi/aﬁ' r¥he MGHRGHoRS of thiecagepf 5 CpipTEN 'Pg Qed HRw

| i quing pha®e F’ﬁ“"(“ﬁ?dﬁ’ §ﬁ'9,{ of tHief cdun g:ﬁt&hq)dstmbandsthaPW Q{B“rg?ﬂt]a“y be

t he process of"a %‘g in (h8 YRAS friase, usaally bes | distributios % rppda,gmmutowamost
cont'i nuous mJI“P' ﬁgﬁe bawtibxﬁdftmmolmmmdﬁ‘ﬂﬂ’we H’?ﬁ © entha ‘oj‘ﬁmpmlph&setdanex--
advance the r o}‘gﬁ o djufn,i3d @esiblect reduce|the %W‘(Pﬂ'b‘éme giaastmod suchithat it grad-

i nterface. i s ¢ ; 10vel. RitigAvapdr phabd the icgyhona 'B:@':h h%* $brtioR loftheé edluntno  be
reacted fl dws ,yﬂgéd fRomithe lowermest pertienof %lv'r"é o/ hbokas dstitbedlatovsin agantinuous
Wi th a vapor asCg/ifs pecebs abtheqrebanbioyen r P Y-l Af‘ .@g@p BhsitBA Witikgsudh g reattiop reglopJghe
and reaction. tﬁ&ltl—%th@d distillation colbren. It('fvP ?q ﬁh gfl &)o% RanBiunibki Composition sap '@?I{!&% °"°d
fromthe |iqui ghuRlpasse of the oaﬁlovaﬁﬁf“ n e aggg'i fd,eqﬂ&ﬂtimmﬂwr\'@ﬁt"e 4 M‘v}v-
t he CORTi NURUS adtish arid-thet vaaores PlASS B39 'i’°3 jo emhetmelsaO‘B'Fga%ﬁQ nced. rio
concentration ghesé. MMHQUH"“F’GP“‘E sté?\cet .%gct;e,.hs, anmmqjhgld pese ! ! mct
and (2) are peefesrately. fge P?é?‘ Kﬁ/‘; G s A GRIGH thaconcamtresion afis I bel 1‘9 a°°| i broduct
carbonat e and| effectagasif! gth (g@n@mﬁuﬂ f Barbmatig c*pbﬂ"ﬁ‘?aiﬁ ofinap

20 in the | i quslewenitheesby fEf °’é"cﬁl Stribution ch that the ponceq %tﬂl.e%perportlon
gradual |y | wcr datbe bavideh ?ﬁe L\ hicsirasgaonaf petférmedin a tgakreq "Wﬂ‘f ““at,on column
catal yst is preselth&s R‘/\’@t aﬁ ﬁgd B foa@ioh isipaforméd anty dn theP f’?(?ﬁ 1R Bt product
hand, the conce‘l’\‘f‘?"ét""t ?1 BfY thc tAs toe beilirgmpiot St?a‘éﬂgé?ml‘w 3 oq,g,gnmowbomng point
pr oduct In the MPeY B A4UR iktorfedainto a gel pheseiniin at -t he

concentrati on I @k o dinw tigyem begkio lovieFeh temfsidnd
tgﬁﬁ;@% ﬂsﬁﬂaﬁ r wammhaveg ﬁ. Q‘Le;&.h\fenmo siare
e

the | ower p Gt iSsulievainthatAiecadves Bortion of the

colum, it Is pﬁ miaffly GGty €@ falindngpointFat i ¢ [a SaNQlonaied uﬁﬁatﬁﬁﬂﬂddaHanven-
In the |iquid phase hdaredbr e ydsriquihtpriacedan hepxifeme m apfogndam&mu, thiamass transfer
al i phatic al cohol foggggegsgatwhmtmmc@“eﬁl’gﬂ?'f"ﬁ ‘ﬁ'“@ ;a Abted;t gradual |y |
I ncreases frgih thaahdwﬁmnmnt producies l"t")fr rodust f‘gmﬁ‘gmsztmﬁpﬁbdw‘bWﬂ?wﬁwmt
the col um. Wen fg@fineigaiaphess ofthieceackion ) agmg@gndﬁam almder@w}w'aﬁf"é being su
per formed, the conféameﬂmexuyﬂem‘m agw'a‘f‘ th QiAo the pisgrmt ipysintign a°°““';‘i’°:;
poi nt product | Nt jacted logmackipngRg & E""g' th@ nat“ilratcﬁnttcatbmh‘%éﬂ“@ ggnventio

t he concen- 030 tpmtass)rhiggﬁ%{\‘dﬂ&msfﬁﬁgre es fromthe highest one of ‘the
stages of the colum In which a catalyst Is present to- ward the | ower-
portion-of the colum. On the other hand, the concentration of a dial Kyl
carbonate as a | ow boil i ng point product In the |iquid phase usually has a

di stributi on such that the concentration gr adual ly de-



. . i T o e
creases. fromthe upper portlon of the col urm toward the | ower portion of
t he ‘columm. Around the | owernost portion- of the colum, It is possible to

reduce the dial kyl carbonate concentr at Eandsfwhbqa Iqu| d phase to-an ex- 35

trenely low level. In the vapor phase, the dial kyI carbonate concentration
has :a di stributi opfosase in whieh theirdacbindsondldle ases fromthe | ower nost
portion of the condmﬁartimbdpdu&a\HﬂﬁﬁuE d&ﬁ}éﬁ %ﬁﬂﬂtgr 819t tolimpraabeethe conversion

process of the prH%evpricassdnas aohially Bebe {e 5 contiBuaysiy withdeswo, rantbmason-
above in a donti nfiBnecensantth catimythe dala&?orﬁﬁg%el:& % ,fﬂf fuersiog inske qoayepiibnelinentess,
at an arbitrary p@hi'e vaperastentiingin 8 uaitimius :ﬁmﬁnh&rbls'i.mw Pl[‘O}?ggeF ,peﬂ?p af Ugeliged of

t hei:f eacti on syst B9 & 9gsriayd enotactivith @ Nquidiafsoehdigdiy paatediy experi-
aresult of the r pt;? f%‘%’%gg;gégﬂd tdhe vapor phase as ' a do?ﬂ?&éﬁ Yrakegeey of the
a gas-|iquig equi. e yped a5 @ btarting satbrial ih 8 ple :

Accor di ngl y,g’ ‘when the liquid phase is retained at tﬁa%agg‘gl ﬁa%nr,gpr?sﬁ%“’_dbymm“'a
reaction is no | onger advanced. How ever , act ally, it Is possible to
further advance the reaction by allow ngRtF'? Oﬂng d phase to flow down so

as to effect- a gas-liquid contact with a vapor phase In whi ch the ' _
concentratimn of a |ow boiling point reacti®n product is |ower, thereby

further increashefgh R6ores8RE G LK cr, of n aromati c carbonate as a high
boi:l'i.ng poi nt geeracha &t erdiy grblipth Mﬁ;&ﬁgm Wﬁ%}ég“’?%%mmehbmﬁdvin@bmmm
u

i n-whjch a reawi,owpyl gsopersf, ar Bips bR Undudeh &gl grdup, LGNS Fnethyi,
porti®n ther ednergl ackyi tsonlers), nd:m&g,'.a%;@m i ( °'P Qc@%’ﬁ'swf @e*)bﬂmdspﬁﬂpme:m
the tahk r éhctiProrviercidbhip!, bisgentyl, eibriy '?°6¥i‘§°t@ﬁ|a ) alfcynlic greypasuah asity-

fromthe | ow Bb?mqrzghmmwswas) rpgerg@mz %Pdstspwmphenethyl
P

product vapor cqHe@Bovemsnticned gt groip, i o ﬁase In the

t ank reactor U e8P IyRi alfy! arave, dIMrhlm:fgreng gd Sahd g;%'ky' 8 (@ substitgent,
liquid for ‘fT’BW WP thepekstitutedigivep tces kotliaﬁﬁb‘dﬁ and | Pt lopg.as the number
beli eved t at % rﬁ"@ heing such Ry there may ﬂafménb&e@fo G le P W‘*’S\P@}d
the conventi o foanaie,dspmersiidiaiiyl carbbriags, HiButarghdaiden rs Za é""‘y'

area of a gas (EﬂPPfﬁedi@xﬂlcmhy (o), ditiap

priovi-ded by tcérm g“gﬂz?h Biie daomprs), Wdem'catbbmar(%&ﬁirtg omcyugpeq 'sozf'aﬁo

usi n~a t amk 5,3 E&Ban %"@T"P"awt Hiberayl s@bdnate rtipheryi onatei m
t ) di

boi Ting poi nttha,fyggjg ‘tadmt'ﬂil%(lswaqrs)rds(ph@aﬁ
the |iquid pha&moueéthﬁ)fé’é‘rb&ﬁ g’f Breomath) carbanate,idigsttiokileinyiy Shrbdh te (isom

et

di.stillation colommseblafylea (Fyapoethivl garbonets fismessnci Ng a gas- | | qwecfs)
coptact with saomeamafe.aapedwmt -y "‘Hwﬁsqs&\ammgm@ HaVIRY 4 o 84528k bb P
reaction &hd, hEwosomatie RickPoopsy ue ¢ ;S?ocess of the present

i iVention |'s rulaAstaH whammmm@sgﬁa,, ﬁ\r,eg&tg Byfte U?“t“f'm'e'smishrep@entea by for-
mat-erial and Pokne iy ok i bs mmsb& xphﬁ ?%h?fpmahd the typebf (Re46ni-
274 %rlﬁ‘ pr oc edishidea piteny brovdend Wﬁaﬁstdu@ﬁhdnﬁ a&""!aaﬁﬂ"‘“wembs ofiAkt

i 5..divficul t {phenytiiserness), tetrummethprpheagi gog,grs Yﬁ foty! (eommseiuntyictioemers)f tribbie
desired afomdfomers)ctiasyiphenst (Isemirqnmtmya ,,y,, m s) IPhRsvilegmers).ibntyiphsmy!
process has gEry@ndcycioheninhenropmment varbas amo%ﬁé?,gﬁ}og psﬁ, 5" Us@f"g'sb hexviphenpidiso-
convent i onal ﬁgf g‘l" erskand b"'“ Xyphenyl (ssmeva; enicihilodenatsd i )grplpe@g&m) ethog
bat chwi se ‘ma 'f?f?""a" % Plefeseingpbenyidisbrets), tcmefen}leth phe"y' (iso-
ascendi ngei N a Cont I HuBUSshahen anuasrepresent db;lmsfoﬁﬁmé:ol urm a ?ﬁ“@('“'
répeat edly experi- encing a gas-liquid cohtact with a liqui d descendl ng In
tthe col um and, hence, the thernal er gy of vapor |Is effectively
utilized. The dial kyl carbonate t Q‘La@_\grti ng rhaterial in the
present Invention is represented ormuj a OCORI, 15

O-whereimeR represents an al kyl group having 1 to 10 carbon atons, an
aiicyclic gr%ﬁuﬁ)ﬁuﬁmné to 10 carbon atons or an aral kyl group havi ng 6 to
10 car bon atewsad; aldRaeRigRS Pl an ai kyl group, such as nethyl,

et hyl , propydftf@wamrs) p' Pch% %Ufsif &?‘Iagﬂ)?ﬁ&‘s?“ 3"E¥lfnesr9¢p.éé®eﬁtﬁté&Allayleﬁ@§}Bdb|
(i sorrers) hexyl: (I sorrers) heptyl (iso- -mers), octyl (lsoners), nonyl '
-;;g_r_l;;S-.orrers)”’ dec-yl‘,;(i soners) .and cycl ohexyl nethyl; an allcycllc group, such
ascy- 20" clopropyl,- cyclobutyl, cyclopentyl, cyclohexyl and cy.doheptyl;
@nd..an arai kyl group, such as benzyl, phenethyl (Ilsomers), phenyipropyl
(Isorrers) phenyl butyl (isoners) and nethyl benzyi (isomers). The.

‘above- mentioned: al kyl group, allcyclic groijp and aral kyl group nay be
‘substituted with a substituent, such as a lower alkyl group, a |ower alkoxy

‘gfroup, a cyano group and a hal ogen atom8as |ong as the nunber



6f- carbon atonms of the substituted group does not exceed 10, and may al so
contain an unsaturated bond. 25 As g dial kyl carbonate having such R,
there may be nentioned for exanple, Flr.mlryj‘ gfarbonate, diethyl carbonate,
di:propyl carbonate (isoners), diallyl caribonate, dibutenyl carbonate
(i.somers), dibutyl carbonate (isoners), di pentyl carbonate (i sorrers)
di‘hexyl carbonate (lsomers), di heptgfi car bopdt &6(i somers), dioctyl

car bonat e (isoners),, dinonyl car bgnate () sqmer|s), didecyl carbonate
(i-somer s)g. dicyclopentyl carbonateC-¢ ozcy-ebeh@eyl car bonat e, dicycl oheptyl
car bonate di benzyl carbonate, dipHenyl cary ndt7e (i soners), di (phenyi - 30
prOpyI ) carbonate (isoners), dl (ph@%yi butyl )R c&'bonate (isoners), - o
di { chl orobenzyl ) carbonate (isoners), dl(nme- thoxybenzyl) carbonat e

{l'somers), dl ( "RInb@neRE AR, Rs, Wﬁm%ﬁoduﬁ& (eaaw. foden atoRi2s BRBIIG! group, & c{ﬁ

(1'sOmer Ske  Chidalk{l @Foa lah xity) oréud RN HRING! uSQrﬂ%ﬁﬁ\)a betikuidawti @ BEIE06h htofa 3F AN
(i somers). (rouphiese di al kyl carbonates, a di a kyl car bonat e .contai ning as

R..a | ower airkiyyclogikyang givapyofitig férmoka: | ess carbon atoms Is preferably used.
Most preferred is dinethyl carbonate. 35 The- aromatic hydroxy
conpound to be used as a reactant in the present invention is represented

by f-of -l a-Arl OH wherein Arl' represg m’_ﬁn agonat i< group having 5-te-30 -« -
pou

carbon atonsi rand the type of the copaf 2Sknot limted as long as the
hydroxyl group is directly bonded to the arorratrc group. Exanples of Arl

lnclude a phenyl roup and varlous aI roups such as phe Y
tol (| sorrer s "“{" iy 4@2 HW’S (”'F%Pﬂr%‘f"’é‘}"‘ed with alower alkyl
tet r hen SOMEers),
ro m e'substituted bsi enp suc o alowersal Foup;
but yl phenyl a %st p y % me ae! ‘gf%ﬁ ’2/{9&' Ypﬁ'( r{‘yfyg P
(-i-soners, ﬁ 'hth | Igﬁger rHristhylnaphthyl (lso-
eycl Ohexy' *}RJP 'di g xﬁii hyl nonaphthyl
et hoxyphg n>’(|sor(|4r§)oéﬁﬁ(la? usrﬁ JB&lfute&’d?QﬁQM m&ﬂe&m c rax ers), cumaryl
(1'SOMErs); VRbm&s)SquitlyQBemess)SRethbsiy (sShasiDshiordpyrall (Bdmek<) Hdtig IR (tsdniePs) and

pers), chi ormﬁmmbryrq.gmmrs) br onophenyl (i soners), chI or onet hyl phenyl
(_i_f:sorrer s) and _'Hiaﬁrpleaawmﬂyhyd(oxﬁ@mpmaﬁaavmymaseousrmsmbaﬁenbru\taﬂdrsrahm phiénckg,r'sothp S
rf_ép@s ent ed dayresdl gsdn@rsxLayiancl depmers), trimethylphenol (lsomers), tetramethylpheng! (I8anend) catigyiphendl

f eprésents disorhasidprogyiptienebfisomers)y bwtyiphend (isdmees), diefhylphenB-(jsomeEE) methydithyB@shol (lsen
al.-kyl ene gr-guass), methylpmpyiphanoit(isemens)kdjirenyiphenolfiapmend), méthyitiutylphenolisorf@s), pentyiphnol
461 ‘274 Bl HRigomers), hexylphiegl (isgers) and cyclohexylphgnol (jsomegs); vgrious aRpxyghenols; such as methoxy- ~
5_ : phenol (isomers) and ethoxyphengl (isongrs); various substitytsg memmsﬁnt@myﬁhqumm; Rs,
RG and R7 individually represents a hydrogen atom a |ower alkyl. group, a

¢y--10 & oal kyi group, an aryl gr or an al kyl group, which may be
substituted with-a hal ogen atom _aIAkm@.mm), or a cycl oal kyl ene
group of the fornmula: C (C2) k 20 erein an Integer of from3 to 11,
and %De hydrogen atons nmay be substituted with a |l ower alkyl * S 20

grou aryl  ghaidRai sr}@,l"g ghvgt omor the like, and the aromatic group
ey be S%Stda bt flsofMeteha ﬁ£§§db§tﬂﬁ£ﬂ napithdid? afFhefdroafOliBtic Mo compdahis; sugh shyer
al-koxy grou ruro,@.rwaﬁet @smar&)onyamxﬁmharﬂs @bhbrsfing Hidroxfqulbiiné Bsofiera) Riso deablb bIRGR Bro-
and a cyano. (gt Uiydraky BRpBind Yhvir s HydrRRWGrE, sGdh B fydRiihdn|resdroR @ Ratebhel, dinydrox-
groups,  suchynaghtiampé) dRydroxdntpateresahd a amydrdyy ddmphlint yitaidel BPsubstBItBN of the above with an
di et hyi maphdikyydrovpi :816aﬁausn)\aticmmydm@namnm&pr(sbmm&)fommt hoxynapht hyi
(1soners) and cyanonaphthyl 25 (isomers)’; and various unsubstituted or
substituted heteroaronmatic groups sych as pyrrdyl (|sorrers) cumar yl

(i'soners), quinolyl (isomners),, r| I ne chl oropyri dyl
(isonmers), nethylcumaryl (Isoners) yr- -oI (isoners).

wherein Ais as defined above, and the aromatic ring may be substituted with a substituent, such as a
lower alkyl group, a lower alkoxy group, an ester group, a nitro group, a cyano group and a halogen atom. Of
these aroinatic hydroxy compounds, an aromatic monchydroxy compound containing as Art an aromatic group
85 having 6 to 10 carbon atoms is preferably used in the present invention, and phenol is most preferred.
The alkyl aryl carbonate to be used as a starting material in the present invention is represented by the
formula: '



Exanpl es of aromatic hydroxy ‘conmpounds having these Arf |nclude phenol;
various al kyl phenols, such as cresol (soners), xylenol (isoners),
trimethyj phenol (lsoners), tetramethyionk lgq(i soners), ethyl phenol 30
«(I'soners), - propyl phenol (Isoners), Dbuty enol (isomers), diethyl phenol
‘(1soners), nethylethyiphenol (1so- ners), nethyipropyl phenol (isoners),

‘di propyophenol (i soners), met hyl but yi phenol gi soners), pentyl phenol
(i'soners), hexyiphenol (isonmers) and Qﬁéxylphenol (i somers); various
:al koxyphenol s, such as net hoxy- phenol (“soners) and et hoxyphenol - _
:(Isonersi varrous substrtuted phenol s represented by the formula: 35 A OH

y be Bht a gl:jglffgigﬁ\f aaqg{mﬁgen‘é I gRoup AEVihg1as 1®¢sRvon
dtcﬁnsh)y

5subst itut edW

&) SrodptRURESto 16 baibbnasmByand

‘droxypyri dl .,. 'ya": mth esoRE B drdmatio GroiyHAVIRYEAE B0 dabloh atems.
i(i soners), @e ﬁ’tEnﬁioﬁeﬂ 16t bRkimpte! thé édﬁm@bﬁlﬂéﬂ’s@&’oﬁh&ﬁ@@ R A, ROA?, Itigpre roay be
-;hydroxyl grmg (RS SEASIHbUpS Bset fortfs Giowé facirt,  cat echol , di hydr ox-

ynapht hal ene; weasttq fsafdyrrdebonatehdviigitiese\R? et inalade radshybihaewicatbpiiate,

substitutio chgfphgnneamtéepmytphe@rcarﬁ&atd (lsgnherg)ratiyl phenyl paibanate, @PUW&QW@@PW&G‘%W
conpound WAgatsf peityiplenylcatbosatd (isomerisia hexid®henyl carbonate (isomers)aheptyl phanyljserpenaty (igo-i s
as definad alaesyectyitoig chihenater (Bormers)cnanyl rethylinesy yllyefb@mbsﬂs?'t‘m)e‘!?"wbt"ﬂp'}?"y' °a'b°""t°
subst | t uent (isameedy, rwytstolw@mmul(merﬁjr%m'ﬂ&afl’mrﬁs%ﬁ E
en
I%OB“BW

‘group, a ni butyl tayl caponate (iwyerb argrtaxlparmteas H‘Y'a‘t"ﬂ g "L'g:_
hydr oxy comniolphers! catkpnete (seroars)cmeth eseyRe -
ar.anati c gr oeps).aSthyhastheypheny @'@W‘%%"B‘B’ﬁ)'
pr esent Ponv@maiﬁiﬁmﬁiﬁd“‘ﬁ%% V"F k g

“af z X {yl e hyﬁ%
ﬁ alr{ t 9 be%x b?phSr@Rfselﬁﬁ' ﬁ

to be used garbenate(isomerg) pt

by the formfft onag (Isomes s) et o ] phenyl carbonate (isomers) and
0 wher e' n Réh / h 7 xyq%halm@ﬁ %T S‘rﬁ. mistata).rtyr canfdRatés PrieRBMEIIRG AN
al kyl ﬂ§T§nd aa'Arzaah lnfoyhatid gioud ek 61810 Exgbod atoms O
car bon a o th yOEHBHP camsd At 8 n@sttpibfamd carbon atons; and Ar2 may
be identi Ca' ra.r WikdioRkte Blbe usaris Ardactaift dne @eveRtI@aition inmepeasentesitbiy Chedormulp:

having 5 to 30 car on atons. 10 As R2, there may be nentioned for exanple,
the_same groups as set forth above for 52 AsaArZ there may be nentioned
forl_gxang} e, the same groups as set fORTPC@MOVe for Aril. Represent ative
exanpl es of alkyl aryl carbonate having these R2 and Ar2 incl ude“net hyI
phenyl .carbonate, ethyl phenyl carbonate, propyl phenyl carbonate o

(isomers), allyl phenyl carbonate, butyl hen car bonat e ”0
pent yl phenyWhe@mR?mtbeideﬂtGﬂHé'i‘ 8‘)‘““"’?‘?@ f ae%rr 5‘?8" W%Z:boﬂ
pheny| ca# bomeoeatons, gs aligyalc greyg pgyjng 3&1"; hav,

et'hyi phenyl @&MM&PQ&“ '%W'g'r%‘ iffergat pge | res(? JIBFF?' As
et hyI t ol yrfgggﬁb'?'gﬁﬁé @Br‘ﬁ? "'° f°'f’8 %: ﬁ‘;w 1somers pr opy
toly}l carbon lthde@Wwhith are
car biseat e (i sofd a’V 'Jiﬂtes "fltﬁe(?g\r bonsr'e rs rex%}nt"%{r me-

t hyi pheny¥ c%ﬁt@HHa °é‘° soners), nethyl chi orophenyl car bonat e (isoners),

net hyl nitrophenyl carbonate (iso- rs% met met hoxyphenyl carbonate
(i.sonmers), nethyl cunyl carbonate (is thyI napht hyl -car- .- 20
bonate (isoners), nethyl pyridyl car bonatk (r soners), ethyl cunyl carbonate
(i soners), nethyl benzoyl phenyl carbonat &€ (isoners), ethyl xylyl carbonate
(i soners), benzyl xylyl carbonate (isomers$), methyl hydroxyphenyl carbonate
(i somers), et hydriayskngicy bebonhtes; androntaitiag a(sﬂ%grm}kyt,group having 1 to 4 carbon atoms and as Ar®
met hoxycar boayrenstizigrbemearing 6 tasmrmben)qtomeandt'ﬂvwl phenyt agsborataip @ P’°T5’5[P‘bonat eth

(i somers), net hen3adhlofitie tergtiohead formulaed by ) R mﬂr«)ggnetfem‘a?em'r’ Oird }%‘*‘ﬁ?’?
e ol

used
action

t hyl 2-(&yd hentidn) diatioteptbpriaten o el ar qies@p

gr yIy car l(oonaf%%\?ﬂ;ﬁ?;mjn;ﬁgaﬁnﬂramaﬁgwcw°wsa']aWPWb‘P il \aaion
carbon atonse¢ ugy uglly oplip S1WES- ¢

pref erabl y usedVhesRFRigR aid n the \ qf%‘u% 'a"a gkﬁf% rt"f%’p “Ba\; Q'a ‘ngj‘jgﬁg
aryl carbon ataélla[kﬂ cgrhongtecgn légsobglnp %Y(ﬂséﬂf sqe |Ht8r ecu stn%/n Erft

e ¥l ate. This is a preferred em ment the
' e P es e nt&d W ngm*?hem 0@'E|R2—R='=R and Ar'-NZ-Ar3=Ar in formulae (1) and (4), by combining the reaction of for-

mula (1) with the reaction of formula (4), a diaryl carbonate can be obtained from a dialkyl carbonate and an
aromatic hydroxy compound through an alkyl aryl carbonate as shown in formulae &) and (6) This is an es-

pecially preferred embodiment of the present inventlon
10



"2, 30 - ' R30CQAr 3 wherein R3 may be
:I'dentical with or different fromRl and R2, and represents an al kyl groups
having | to 10 35 ‘carbon atons, as gglyisgyssigd 9roup having 3 to 10 carbon
‘atonms or an aral kyl group having 6 to 10icarbon atons; and ArS nay be
‘dentical with or different fromArl and Ar2, and represents and aromatic.
igr oup having 5 to 3QreabROR 2APOE T~ RroddM & MRoH0e Menti eped for
‘exanple, the same grougs as set forth above for Rl; As AO4, there may be
‘enti oned for exanple, ot he sane groups as et forth above for Arl. *

‘As al kyl faryl carbonates having these R3 and Ar8, there may be nentioned
.f.or exanple, those which are 40 set forth above for RZOCOAr2. 45 O these
‘al kyl aryl car bonat e2ROCG0Rs GONt.aAn0@AR st MOCAR al kyl group- heRing | to 4
i¢darbon atons and as Ard an ar omaticﬂgr oup hdvi ng 6 to 10 carbon atons, and
et hyl  plhenyl carbonat ®is nost pre‘Perred. \When each of the reactions of =
formul ae (1), (2); (3) and (4) is perforned according to the process of. the
iMD.. pr esent-RedydRG bitRsdialil @ktsydte iiyeprdalnce frerbe eactian ¢fjdrmula (B) ascaataniinganatesial fof the ro-
starting mahgioh aifermiia(5) rdsatsiirethe forrastion efr1 nisk ol axdiadyl Farerinete gorkd mq)- ohen gliphatic gleqfiple
‘and ar omat i erod Yl chiob xfya diaiiylnachamite and 2ol bf an expmakichyOXY SPEROVB 1 eact ant s for. the
reactionscan bihenReCH] and ArCeHsdn thy aheve formuidex$) apd(6). tiahany! R%'E%S‘Eg!"%ﬁ'idf an '"‘”":'I“
Ar 2=Ar 3=Ar raw rhdieriat foraiyesstionsts #rida jspeyanates ganibe easdiyrobialped frm.Aipefy! cagoogata, Which is
car bonat e . athb smriFisHprey4f dielkyl Besbprete: ad Ahepel: WS SoRRAIG I e e:

Speci es-i'nt er nH# eeayet topp uzed ndpenreaent nyprtign; thers agy Bg RN AU 55  type of

al Kyl | dagdnomequads) Thi s | f Thadi SRlies. such as
v of._ sl W;:g”ﬁ?@%’*@ Séﬁé’zéﬁ‘%%%ﬂiﬁ%%gﬁﬁﬁ&%ﬁﬁﬁmw
(4) . by co nd P umbites, su 2 X 2 INC ?

-'!f--;o-g_rrul a (Jﬁi% %%g ?prgﬁééqﬁﬁﬂd%&é%’%g? i Kﬂ%ﬂ%@%ﬁaﬁg{;ﬁ. dr'ida;;}bylia;a&hbl?;:m
and.an. ar ongl 1 C VI gup EA | PBOBDISM), FHOVSH,G; dfgafuikat onspdu _
I'n formulae ;aﬁig{ﬂ%%%ﬁpg ﬂbﬁr?ﬁﬂPtﬂ%rPhg@g(l BubFbYHRAEFEPLOMherinBO cipresamts adiityl

Lhe present ) pp-m;prelaus a phéRygréipiL alkokledd loR REGHERand afylox@bedcompounds , such as
2ROCOAr  + Rﬁmk' (CHsO)Pb(ORN) arld PB(OP),; lead allays, such as Pb-Na, Pb-Gey PB-Ba, PRENERG PbSb; lead
Ar OCQAr  + Is, such as galena and zincblende; and hydrates (ofthese lead compounds; 0 Recycling
of the: di al kydppéi@dnthg metabtcolpeupdspduced in the reaction of forrmula (6) as a

5t airt.ﬁi ng smar er! abisfa porbpitexes af-a coppei familyafetal, suaas SUCIEFuGeSYRN CUBK, 4, A °“(°"‘fg-
£0r mati on ofCu(acaw), coppér cieatdi By, (GHaPhLEH AGNDapAaBr silvepicrate, AGGH.CIDS, Ag(Rifivalene)s ot
4l cohol  f r oriAUC@EHCHsN and [hui- syl whareltRA% 1ePrageqts an Aestyl orgy a0d ache RpIRppris an acek
hydr-oxy  conpagetene chelate ligandi\\nen  R=CH9 and Ar=CoHr |n the above fornul ae (5)

and (6), di otad eampleXe® e, whi ch | n j ctant r il L
and (6], i e oo S0 RO kO
car bonat e, \Aﬂﬁ‘ﬂ‘%??m"%;‘ts Seo i !aggéa%%gg%eg{i@%@%(E)Q’Jéeﬁﬁé%rahwaat91 and phenol-.

This is especi al?" hisiole e used I n the present
Fvention, -t oent | ex Eac o hE@finéuBRUNdS) 20 a | ead
oxXi d%s %lch.ansfa W=l 9%%%8‘5{?&?’@61 sul f?des, guch as PbS and Pb2S;

i : a1 cort e (
|-ead hydroxi des, Ricehl) 2 BB ekilyidne) HELPH), 1086,F5(E0) NiaCsHsNO and
NB2POCR, K2PiRoan BT (Ce TR %é%(@%%mat e such a5 Na2PbGB, |
N2 H2 Pb O4, (idm cblidB)OH ) ], K4APbO4, Ca2PbO4 and CaPb(B; | ead carbonates
and. 'basi c salts iybsHiwndompiexes/sucttasZiNaiat), ansieiPdeS8s M dpove andigonosenes of
organi ¢ agi dgewidBékis@ad Davindceisoradng craimgiss al t s t her eof , such as Pbé(gOCOCI—I%}(E,
PB( OCOCH3) 4 and IRinsGoaCkR)LawiPbGBI-Btitiay trasiticamstabeampewndp SYh @8 AlXe TBGp THe VOXe VXs:
BU4Pb, Ph4Pbzn@iraRbdod SnRivBRBX repria@itia Halngerpn qopioxy oroup, apllkey GiRUP 9BAMRISHPSY orouP:
wher ei n Bu r ¢xgeesiagbrspaandslit yl group and Ph represents he  PhSNO-
al'’koxyl ead conpoerattinaemeguRds ‘Pé&&F‘bbﬁ;Rﬁﬂ%‘e' ( ) B Sn(O H
(*€H30) Pb( ®Ph FORHsBRBHCFATH): BugSatPCAC bl E?Eﬁ G ggﬁ | dm oGhy; on
and Pb-Sb; | Qaﬁni%Ph)a‘rlPé!h%‘,(O%bﬂcé@asg‘é’ﬁeﬂ‘as PRl R hodr at 88 of
tihese |ead C&mgﬁ?\‘ggfﬁiﬁx%gg E&aa;&wa,laxlmﬂ!g,t t@nia?s(ﬂm%ﬁﬂqﬁgcoxide, zirconium oxide, gallium oxide
i zeolite and an oxide of a rare earth; and a material obtained by modifying the surface acid site of the above

~ 85 Inorganic oxide by silylation or other methods. - _ .
These catalysts may be either soluble or insoluble in the liquid phase of the reaction system. Further, these
catalysts may be used in the form of a mixture with a compound or a carrier which Is_ inert to the reaction or
a composite having the catalyst supported on such a compound or a carrier. -
These catalysts are effective even when they are reacted with an organic compound present in the reac-

1"

bol) foall &MSOhates Bnd basic salts



i)+ - 30 salts or conplexes of a copper famly netal, such as CuCA, Cud 2,
QuBr:, CuBr2, Cui, -Cui2, Cu( CAc) 2, Cu(acac_)2i copper ol eate, Bu2Cu, :
(CH30) 2Cu, AgNQCB, AgBr, sliver pi. crawﬁ 4695%:104 Ag(bul i val ene) 3NC3,
[AuEUC- C(CH3) 3] n and [ Cu(C7' Ha) C114 wherein

and-acac represents an acet- Iacetone chetse |igand; (alkali netal

conpl exes) 34pn system, su kF y plip EA' praspatic. hv'érwma@um '&ﬂ%?" gponate, a diaryl -
L N( C4HO) 2 %ﬁ“h" kyl gar at? ternativaly B??@éa‘a'ﬁg%ﬂ ﬁ"’ﬁ? th a feedstock, le.,
zinc conpl exg 0 fred ’&?f 2"%??8% méee ‘tféf’ﬁ REfORBYY the present n-

(eadm um bong oK és)e ﬁ b re.éala Eﬁ%ﬁ} A
detined aboy,
EQ.( C3HO) ( C@ﬁdp';%@f |£hh fq%gn?a dg%’ ead m g%‘-’“sk

t'&rr ocene;  -(cH;0)Pb(OPh) ahdPBGEN)). FaRte fHBs ee%?cﬁ reZorie@® by BBt LN 5’?65‘&0

Zr'( acac) 4o Wgdhiciaonsoaid présert tn tHEehdiERlsyBlon LR tHEYS whick 56 BRERIABY hékbtredkt o'imne
aci ds and LeadionsicHafieat aanipgurﬁwnemdaack,hev\a Star@ifg AisterRild b ALENtSE b Bor _
tfansi ti.on nebdutt My pRderlcbe usesch as Al X3, TI X3, Ti X4, VOX3,. VX&, ZnX2 FeX3
and SnX4 ‘wher elTheréds nelimitetiontis respeias the aintinuas nault Bitaye vislatianoludinto &b ksanmtlgarpaasp
or an aryl oxentigventign as(ang gaihis Ridistikatiop@lumd Shvingragbavceticah navdenas plads of distifEtiorass two

¢ CH3) s Sn@POGHB0re(a@? MISHSFADEBOMEoNtIBIPSSHEBBROPExamiSIn Dch EBHNUOBIMB -stage distillation
BU2Sn( OCOCHsgermngighaie® Mejmusz:slnwﬂtrm@emssa bubbipisar3wriieve ey Svdhedrag pnd a
Buzsn( QOC2H, @""tgﬂ%smv ‘E’d‘" Cyariqus)pg 3“4’H8$ﬁ€§4“9 5\4@'"9

CsHl?)ZSnO"'BH%?H 9% E e i m °“, ﬂ?';ﬁ t, ,,c,,
e f@m W%x £
g et

t
oxi de by sil ﬁ vﬁ: ﬁ%
or " I nsol ubl Egglefyes kgl il??ﬁﬂﬁ&id% askiheadsﬁli’a%d &3fdmn }é%Le%”% kdlirhn tygde hfsﬁfatmn
cat al yst s Medhuhf .ntm,ﬁ.dmb Boildl3Raty<Pis U3eR in sibsutiért #orPartbriall offheaERGs RibreRirabfy ehlofedEr
which i s | nertinitfe frBntiRamtion, &' réquisle ANERAGN St Be frdschtPithb BtiRalShbtageldRbitibe d
6n such a cosbamH/Ed Bls pdferrad thatdhie catblyStHe prestntih Mldast ts Batefck e EontisuoBsrRRI- Stk als-
they are readiakgh cosldl an or gani ¢ conpound present In the reac- t.
44 The method for allowing a catalystBbemsemmmtinuouﬁﬁlltﬁs%fdisﬁ%ﬂorﬁéblm @smot
sys‘s-e’m S c Himiled. &or exhinplé) atherca bdnwgérebys catalystisdulie in theliiquid phage io thepiistitiation eatlumn'is
al'kyl aryl cusedthexaielystgantiealioned toche prosent io thamenctiondystemidy contininyslyfeeding the catalyst to
Al ternat i velnﬁgq‘d'%tﬂe@e celumm BRdwhen ahsterpgenepus eatalystisglid eptajyst) insqlubledriiie liqyidjphasp inthe
a starting iigtion poluids ‘é?ei’ dhaqalalyst carshe afjoved M@%ﬂﬂl“ﬁ'@f reRctiefLRYSterp by dispoging the, e
use i n the prolfteatalysy W"‘PH'ét ?"é‘s"@'ﬁ'f‘" ™R 3396““ P‘b‘\'fe" ('JF""E"?'!@E%‘ cat I sts,

% pr el e N Ao o B L
Sl e e
l%stﬂ? “' .

Mo é“%"ﬁaﬁv?éﬁg ﬁ W&B‘%’ podin

e 3 . B Ted ually takes
PbupP jﬂjﬁ i w °L .
such a | ehq Hacdiing deiiton couri ot &.953&1 nﬁ,veﬁ lthd G et tetne

system dnd t&m&ﬁ.s Wil ema@sr: R uem fhb BASAl JPh’anh)@%Ecde' ﬁatdbm.s qURhiP I o desitel Bosition of the
Feaction, sUgdiiiatin cehih, GORR4SNAS t“bdrilica’l nifRESHsRgde forithedayer iR whiciathb bdlglysiB pédnd|
and a react aig it leadiond, mwwaa&ﬂtwmwsaﬁhmhwstmys@mﬁﬁ peakilyg forehe distitlatiord bufunth.
I's no |instati oraregibrof thespiaot wiece ﬁohetamlstp;resemm distilidtion etutngGertléssiniylas art dorditmary
col um to bedisidatibn coluntr tor prample, fanstions for coubentration of themectiasprbduck s a
distillation cébdesaritiedabone tie rrdvessragtordingito the edsentialEspgst of thepregént tiverntion it a priogess
of two 15 olor predueingagncereuatic karbonate whighhtampriges transedterifiving sthirtinginakerielisgjpcted from the
Exanpl es of groupisorsistieg of @ diglky! nerbanats ceppagentedibyt i | | at i on col uims [ ncl ude pl ate
type col #ns using a tray, such as a bubble-cap tray, a sieve tray, a valve
tray and a 1 1 -
_ _ R*OCCR™,
o

an alkyl aryl carbonate represented by
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counterflow tray, and packed type col umms packed w th various packings,
such as a Raschig ring, a Lessing ring, a Pall ring, a Berl saddle, an
Intel ox saddle, a Dixon packing, a Mgpphéinzpaski ng, a Heli pack, .a Sul zer .
packi ng and Mel | apak. Any col umm which I's generally used as a continuous
rrultl-stage distillation colum can N,~ 220 be utilized. (In the present
invention, "the nunber of stages of a distillation colum" neans thé nunber
of plates with respect to a plate col uRhOGDBIxfhe nunber of theoretical

plates wifh respect to the other types ofddistillation collums Incl udi n'g a

packed colum.) Ftirther, a nixed type ofOplate col um and- packed col urm
conprising both a plate portlon and a portion packed w th packings, can

al so be preffaaiury 8RR of Wil AesdtafiblesledRinfthy Srbupddhdishing & ah BRAbKHy GrolyRoiptRind
[iquid phaseaepresetedibystrioH, & dilgnera QhrbdTiate irspreddritélbya packed col umm type
distillateon 25 colum in which the soli:d catalyst is used In substitution
for part or all of the packings, |Is preferably enployed. In the present
invention, It is requisite that a cataRyeto present In the continuous
nultl-stage distillation colum, and It ik preferred that the catal yst be
presgnt In at |east two plates of the corfli huous multi-stage dis- tillation
col.um. The nethod for allowing a catalyst to be present In the continuous

nul ti - st age gf’gﬂwf%ﬁ'ﬂs?f %&%ﬁg:’!%ﬂ:ﬁ: gbR“ 'ﬂmeﬂqegq qglmeﬂtget{gﬂmt% qf%\;m%w a
h I
e e R

y sont i puoly fgg" gﬂgﬁg TR grapete papnate i S YA
het exl’/geneous ca so'f Ycat al yst) Insoluble In the liquid phase | n

the distillation coI um Is used, the catal yst can be allowed to be present
in the reaction system by di spogb@g&hgna%fwmst In the distillation
col um. These nethods can be usedjin conbj nati ong 35 When a _
honogeneess catal yst |'s continuou®ly fed to thedalistillation colum, i t may -
be fed to the columm sinmultaneously with the feedstock In the formof a .
M Xt ure of tvheredcR ankys trexagpedivély) @slectsddroonR! [Retahd R antl helectd SibiiArgArtaitdens imborand
t he react antsponiencetaithe stentihy materiubaniddiepgetapband podicalay sliphatia plctiol, & didikyl carbonple at e
(;1’3 | s di fefreixtemtherqobepriespondiigde the aiadingmathdal inddhibgreasiakt and represinte by R and/drhe
cat'sfyst ®an be fed at any position as long as the position is at |east one
pl.ate above the colum bottom However, since the regi on where t he reaction
actually takes 40 place in the di Stl||5? BRs colum i's general ly bel ow t he
pasition where the catalyst is fed, it isipreferred that the catal yst be
fed to a regl on between theé col um top ana the position for feedi ng t he

f eedst ock’ V"’L‘%ﬂa aR h%& Rad BN QS by Rbdult FALAbALSH in bt M§§ Rga.ia‘? i tNe (eactfil’
be packed | Nygeiiiis o .yo..g mﬁ Sl o Salil %ﬁ sas-..%
col umn,. as | Qog 1RSeakifi h tn@ br t&fs;}l dsﬁl)éﬂ&n

the cat al ys"cohtﬁ:u&fs@%ﬂfra&u% aaﬁgh tpomgactl&lr térb ing the pfodtded hrdfRatic tetbohate or
sol i " catgl Yardmatt Stbonite idduraiim aaiqtﬁ@-ﬁm {18 b River JaRioR bisthd didtMbtioR BoidikH Al Bontifhidusly
b a 1 egi on \atharalfg & R bBNIng foRE Radion MRluR SbREINIhEtH bRS6dut in & Heslis Sdrinltomiah Qpper

. -,,.rm “Ser vemirtvh bitheasistifaticdollimn By distiilkitBi, tHelsby enabling thé aoMatic tarbon@ts argidntitic carbonate '+~

f u nctions f onixtoteierdredatedcontiofoustys Therea 0b paticular Bstibo wikreshea tu thibmethartfancentin-
t he process wesoleetingghe gartitgomateriabant ithel reastsipiia thegbntints pultistage distitetinntcolomn, lesd a
process #or guy teddind myjhaiivambeoyvad #sdongas thestatting matedshangidhayesctaptoan be contacted with the
t'f ansest er i fopialyst ima replan eofithedistillation columnoydichicorragpandsinat ierst ane olale. referablyatilaast twd
a. di al kyl c chidiRsnEar exampler e atantinginpfprisbanditheyexcient cap be epntinyqusly fd fo theropptinuous multi-
car bonat e r ef9e ietiltatiep qglpmn from a desired) nupher of feedipg) pifes uipepsired;plate. The starting material

J ) and therpactant may be fed either to the same plate of the distillation column or individually to separate plates.

e anagT%e $tring, materish aag th freagiagt gre.coptinyously fad inaiauld fose), & 9ageAus form.gF & linyid-
; ? CFI 2 ; |r Bgng‘l ) Fsé‘%? ,%gr%iove, /f alr ﬁéﬁé‘éﬁi Che' RIS ISIRS Stintbus uitiage Honialdsebi-

umn as d jonally feed the starting material and/or the reactant in a
gaseous form to the lower portion of the distillation column intermittently or continuously. '
85 Also preferable is a method wherein the higher boiling point component of the feedstock composed of the
' starting material and the reactant is continuously fed in a liquid form or a fiquid-gas mixture form to a plate at
a level higher than the plate where the catalyst Is present, while the lower boiling point component of the feed-
. --gtock-is-continuously-fed in a-.gaseous form to the lower portion of the distillation column. In this case; some. -
of the lower boiling point component of the feedstock may be contained in the higher boiling point component
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O 15 and a mxture t hereof, wherein each of R, R2 ot v
E , and R3 i ndependent|
i‘represents an al kyl group havi ng I to 10 carbon atons, an all cyclol C groug

having 3 to 10 carbon atonms or an agp! Iﬁg 27489uUp having 6 to 10 carbon.atons - -

:and each of Arl, Ar2 and Ar3 Inde
pendent y represents an aronmatic grou
;haw ng 5to 30 car bon atons, to there ? produce an aromati c car bgnatg or

Car t fibla feadatogk f u
omati c ca¢ acktp the upRSF Pas Gﬁ'ﬂ Iangﬁ% ﬂ@érggng@ or. 2815hy1 G-

%20 the react dhefeedeteck n

~~~~~~~~~ | bonate(in the case p rce%atglc‘:t\it?:ong o for ula 1or ora Ichb v alky! aryl carbonate (in the

2 l““ef egﬁf R ‘”F;L’“ﬁ‘f“ ; °' T o o g oot an

ise t

'%andef s e; ' Iba nr oh&trﬁ% fréch uct§%Qﬁ@ﬁu}&eB&oﬂvmioﬁafafetfédagodrmﬁndval
iuce an atic al cohol, a dialkyl carbonate or a-

r-epr esenjed Qy oBfhe E4idysCind tHB récitiaTonittons, b, imgroers, th
| 8s
;Zr by - pr;ﬂgu f:m ﬁt%ﬂhastbdﬁadmit&m 16 prafeiabif i theraree iotfromehed to 90 eact ant
: ffe cont i NUOUS) the ppege,& fvehtin? tHeisttl natétial s rested géth the sdactaitan the reeenreiehe calglyst
effect a | i guiRtnesigmioailitrstags astilatiapedlomm toaisesby pradvseanaematic 8goRain pofresRendng
ther ebet weew thélstarbify fit@RENG the ofactantens deisipesitpradpct aicproduesan P!'P&?ticdmw g case of
whi | e copt i meQeettions'ef forinaitaa ) Ayl (2)] friaghalksabensts [ éﬂer?pserfégleﬁa ﬁ ge (3)and
I'I

mixture t heP'8 %EB gtr,}gmg Qa,mbenmrﬁ beTeH tHThe eﬁntualouﬁmi-st&ua distiiiatiorecolumand

€ont ai ni ng {4 copesponding b the stanting waterial andibe reactant as*a by-product. The of the by-
carbonat e niprotluct, avhicivever id pwan indolfingrpaink ko flow qoty In i?rbqﬁod&fti usl l%;un
COI um and mswuifgmfyo"\/ﬁmﬂﬁwﬁm . ‘PH\R; ’?‘??O ' "
rka| ni ng ttlm@y{pyodmeggmgthamrgl qgr $ er in boil nQ Elh
di stk | ad omaéeﬁmnatwddreg?ﬁ' foe b P’S?'f"" g g b%’Lﬂ % ﬁf:“s rtG':ig s
icar bonat e O%&'F‘QJM P dug and‘éfr Bma a&ﬁrﬁ. ngRRi, r&MCStS&g;:tsa::g'Zﬁ; e
s no parti AIMATECE aro thé o\%tl :i:hrc EQ%L b&lﬂngp ﬁtpmahémdajrﬁun a@Gut.i n- uously -

f eedi ng t he "&¥ "t“f"r &

EmbteraFdoRidining 8 IvbBIlifgPdint BymadBct from the con-
[“C‘)'nt - as : € tf%" ou ' és{d QH.stﬁQ dﬁfmnumﬁl b Rrovidétyat b @isirdpgateTpdsitiondiin ttircolomn except thes
Lo g st f& riatichafthd 1B boilRg BoIR BY-product ibthe Capovtphase duigenpralinarepses
) ys “ f’i‘ Jcsrﬁén%‘wa S diarids i th clunfibottobr. Tiarsfond) treloutisior thegreerys meteriablp pre-
east one pl@bgy piidel @t aaﬁﬂsmmaabobmm of thapogilichs tram which the atanting materishenddhefpactanty
mat erial an tfé‘b%stE&é‘%@é%tieQéb&wbaa ta@febdinyLpositdny aridste coummiiep a iribe FolyB doPnEndliie
stage di bi | demtichignly ghstbrtsaio grovidaities et Inrtieeccolvawrioer of  f eedi n pes ont o
desired pl at e. THdgasédus tanponenireithdraiva in thin way i dquiddiad-by-g9pling 4 H%?“
the same pl aesultadt liqulianes bs tekurtedtd theurpe nartian efithe distifasiony ”"""“
pl ates. : 50reflux cpéretiopt \Wheni thrrefixtretiojigincressed ‘MF@"q"' 5‘&“& %P@erﬁé on ef I-
n:a |iquid éencyyf adovybeliisg paintpyrpieguckipto 4 VARY "rﬁ'ebﬁ' %g
‘e8di ng OB t thecagpentretion gf theiewhaliag poiiby- li’?ﬂyc‘ g t°° '""°"
Myl i - st age -eh ingrease thegpfluxaatio dlﬁ?FrYa mas '"t i tgﬁ?gﬂd g#ég‘f“g(r’ rTglds'

¢ b f
0 additi ona#hPW‘P’é@H"'PH%“e?l'b‘fhPﬁe 1:'%99‘:% iy m 5d e preéderit ingehBiGISS
i

fe

formt
cont ?\Hﬁ OL he olzo(|)1 I'j!liyﬁwlttl'h tiﬁ&’l qUﬁﬂ'onh meﬂﬁvgi poftiBRbitns cortinuous
b oi ling p8| n g{ ‘ﬁ ﬁolf% %hé\m RteRdl hay beeithéragh efomatic car-
and the reac %E alori % % rﬂﬁl teGmﬂwgﬁﬁat&lﬂﬁnﬁr%’atmmgnmammah
Mxture f n?& Ib@bﬁﬁh’l pRfdudt'Wan kit bellidg@bim catalyst sbiistteling-ligiid phase is
ik or m,ded tﬁe tﬁ}sﬁs %&nme QMﬂlk withdgdwiilidunaterint Tiod autlet fottwihdsawing:a sl atpdal
| 's".present, csRPRodlidiLb), Siferfinetia barbaate SroeTthe crintinuaes riuitkeiage. digtijgtipn col-
scontinugusia f|§§o\kdad  @VieR orSonf b thencolamit, Inepaitioulas iprefeeablyiabmbagipm pprgion of the column.
di sti'l | ati on aG@hiEaHtheliiGuid iateriaDwithermwsio this ety mayee reayvled to B ISP RQEHiop o distiltation col-
conponent of .y o gaesbes Pmkorsmys-nsidcirureforre by Heating e mesng A rebRieY | n i nt
component 13  ThEdmbunélitheXathiyB 1o pfusediethp presrt inveptionyprios SeﬂePﬂé“ ? 3 ofy the
of the col ummype bitbe écntitisesowiti-stagp distilation qalump, csmmeg a“q P'??°“'° “‘“’ ‘m“’ |
al cohol amd awe redckayl, tha repttiop sanditieng suchse red ‘H’F

e. When
t he reacti on tif cafalystindoptingously feg jo theyeactio -s esﬂu&l.o glﬁl
Car bonate (i ralystisgenerally used in an amountg)f?mﬁo%% to y’ 0 % by we mﬁ& Mt&&]w@l ¥ th@sﬁé{' ing

material and the reactant constituting the feedstock. When a solid catalyst disposed in the continuous multi-
stage distillation column is employed, the catalyst is preferably used in an amount of from 0.01 to 75 % by
55 volume, based on the volume of an.empty distillation column,

In the present invention the reaction takes place within the continuous multi-stage distillation column in -
which the catalyst Is present, and, therefore, the quantity of the reaction product generally depends on the
amount of the hold-up liquid in the distiliation column. Thatis, when the height and the diameter of a distillation
column are not changed, a greater hold-up capacity is preferred because the greater the hold-up capacity,

14



5 ) case' of the reaction of formula 3 or 4). However, too high a
concentration of these products |s1undeS|rabIe because the reactions of
fiormulae | to 4 involved in the procg§%4gL lag present Invention are
reversi bl e and, therefore t oo hrgh a con entratron of these products
conver si.on stock to The ratio

causes the q :

of the react Q‘ﬁﬁ’" °(5 ﬁ@dgchp ugﬂ q"l?d"“fqg Wf‘h’é‘"&ﬁﬂ?‘PﬁlﬁGﬁ%"m How-

mul ti-st age Fﬁ fohu yfgg ﬂ g@ e :s'de
65 tﬂ?&' ﬁﬁ‘et B e

nt [s)

Ioo g are
quantity Qf i’} % zﬂi( nd tuo kol
mol.ar ratio Shofd! %ﬁ%‘
range of fr Ofih HaeIn th £‘ urti-QtX ion
i's reacted wt rhtmaegaﬁmsarat the bvarbge rédidenda tifme ofd erﬁm&ata i hle ca/t&.thwmtndi'.aageqrs
conti nuous  Malstiér dolui8 Qegdhditon Iuteasdca&h oRditions) theltfbelaR@ iR ¥riRiundiEts Bxafigle AhO{Bds!of
car bonat ern C othé praR @AdIpadKIng) 6F tﬁd’lﬁnﬁiix&fsﬁﬂuﬂ&tdﬁﬁﬁl@tﬂhﬂﬂn cAin, bit@s deRaaly Athe rAfigedf from
desi red prodoods taswhrpretaadcroni0.altb 10t inose ﬁ&férs\hprhun{wsta par.case of i5 the
reactions of f Ghenehaien feinperatd miegns|thedtemperalir® bithe insiderodtha adntinjousmiilli-etagecdiytillatibn
t he react i oneohuin. The revction eempatusenvelries 49 fendingron thetypasiif thy starting inetedsl andthieneactant, but
mat eri al andisgéreraiechoseniin thamnge df frop 50 850 °C, Pieteratiiz Homd oD tp RSIREC Thegeactidnprdsyure
product, #hi vilesdepending bothe typesof the stattingmpaleriahand reactent andthé mastibniempergiurecind it may
reaction proRRAY of aredusad pratRuiacInAtmpsphede apsureanda gms@mmem pregsurafihe peessure is
distill at i ongeRefellyimthe T‘ﬂgﬁt‘ﬁé“'f‘é%t f"F (9n1 mpRa) [229kHIN*t he process of the present
| nv x  ltis not always pqce t inthe Brﬁsaqnf ipventionfroptihe pyrpqse. gj ifating the re-

go at els

(r:rgtl ¢ car on%’i’gl%;%w}; g’ ‘taﬁgnsoaﬂd d:ﬁ'ga EP(%{F ﬁ%%ﬂgépgp 8'8?] ﬁﬁ"%’zo '

gaseous form R'iﬂeh Qdcﬁ j\hrlré’iarhg@ uﬁPL m:indlthl ik iy r@senI 5 e%atc{?étin
gaseous pr odygl, rravxb erﬁwermtrg{as el e
mi xture of t ohrda o ymrtmta.tb%a abdolrofiiio e Y trle ©BtInGUAE multi-stage
Furt her, thedtéMnI:t Gokihh f&fiﬁeed&kb‘ése%&fébl&ﬁtwﬁ%% disERMgRdreor asroaeanat bofling gdire B\AEbduct.
whi ch 1's a hi gihdak biekiaififie prbceby & the Glesent ifveRtich MRbthativdiDalMbde of tAEpradsbd Wing b Sihgle
W t hdr awi ng édAtnugasaftidagebistiiaticalcolGris ddstribBdbefowl The/plasdnt ihvatiof Mowévelis ndl Featitted
from t he conto the falbwing inodeatithe piobdss.- St age di stillation columm can be provi ded
at @n, appropr i &brexirome, bs showh in Fight batb launired xdstpk caniprdsed of astantingatatetisghandldeactant
conc€nt r a0 i osndafcatalys atecantivaously feg fromifeetingplpgi? thbught prehrateriddo cantirmpusrmdtiesage distil-
gener al , i ncetdmaseum horourded witharskolentp and condersert3zand thie celwmn ottoneligiuid isthediest by catroller
Theref ore, t Hetharepeaffecting rractipn sedlistiliation. dvligyid camponsenicontainingan ajomatioearheaate whichds
posi tion abo¥ bighhsiing Eﬁ'"tt"ﬁ@'cbﬁ%q"ﬁqddhg‘e preesnee gf F'Eﬁalﬁ'l‘?éw'!}'t"&f‘? o "ﬁ%ﬁ'@t'tl'%ﬂﬂ"éﬁﬂ'
the react ant"”é@ %*eepéﬁvee'k‘g% hdggyn fromgthe lowas pey 'E’b‘tfrcﬁ'

the col uff t °‘:£ y%"’f’ ""gﬁf’l'ﬂfpf"f’"‘t"%”"

Ej;\? Eh tsft Ihy—p ct is :éwn as

f d n

B0 har o | AR ‘way o So e e peios wgrp*m' Fs gmﬂ%%aséfp% P

di st T atJoO” r§9 tl Hﬁ%ﬂ ﬂ thlg?nb{e s'ﬁ) ‘n?méeg Ethl‘gﬁ)ctga rgﬁ:‘tfi'i hfhglﬁ acmeln
b RS eﬁy Réa&mg;gﬁrﬁt .tfarﬁ. oicts il sy s vy

of the; resul tt a

the reflux r@ﬂ“k%esﬁrt ng% i‘t R e oqnjmf ﬁ'rg pipe
di stillati ong&lgorized bﬁ&ﬁifor&&ﬂ@'a OiflerbdhhirubiBly Rditdthe I8WeriBbrabhét orkiftiols rully. RS dis-
phase is | nciirAsnadiumh oASbHRY Yop64na bilstillafioh! £ RiaidREmpdRert EdtafB 6f Bromaticicar
of the | ow biunhte AEIcHI®E Righ d@mnawdmducﬂpfbdﬁda in'telphedéndu\bT a gaaIRDWIthirt RGeS multi-
However, 46 00sisgsciiatilation dolumnSaiatinubuslywithdredn asxoltrad bottord iiquiiche rtiin shgdane S poytioh @EtHs
t.o an i ncr easlninnA gaseout hewpoeent @nteinigy 2 low bajlirigipeiok. profiti whicit ii@repatibh bixproduttiiaconti-
general | y chewgynwithdrawnas coumydorpgasfi? end dondepsed Oy cqndenberria tzing thiep contiguotsly withdraym
aromat i ¢ car#onlyme topliquid16l s t he desired product produced by the nethod of

t he present i ninthe prosess of thacmasentinventips; aiatvheirhoate ¢ap barentinugusly medupagiwith mproved
poi nt pr dBucefficiencyirom edialien qarbanata 4ad ar asomatic pysroxy eompesid by tbe use ata phwallyof pasticularly
mul ti - st age Ws‘t“P‘l"!“@Hsr"M"%PdﬁW'a“‘WW'ﬂﬂss i nst ance, the withdr awn I | ur d
material may béP s%"ﬁ“da‘}sB?F&‘TfF'Ep gnt '“%VP&NE"’&PBW&“’?S’P P&"?ﬁsﬁf eghove-

aromatic car ?IH ’Eﬂg ° t"ﬂ he'&ﬂd ‘iﬁ""‘f"@% i" °'::“";;‘
cont ai n i on b ed SHiz
poi nt cat al P# r.::oér‘tt’i? ou ?ed res ectr ona ﬂ&d
|nth|swrthrawn I a

nmat eri al contalnlng the deS|red product .e., an aronatlc carbonate trom
the continuous nulti-stage distillation coI- 45 umm, |s provided In a

| ower portion of the colum, In particular preferably at a bottom portion
of the colum. A portion of the liquid ndferial withdrawn In this way may
be recycled to a lower portion of the distillation col- um in a gaseous
formor a gas-liquid mxture for' by heating by nmeans of a reboller. The
amount of the catalyst to be used In the present invention varies depending
on the type thereof the type of the contlnuous nultr stage distillation



55.v vol une, based on the volune of an enpty distillation colum. In the
present ‘I nvention the reaction takes place within the continuous
mul-ti-stage distillation colum In i atal yst |Is present, and,
therefore, the quantity of the reac??t%u%iﬂﬁggt general | y depends on the
amount of -the hold-up liquid in the distillation colum. That is,. when the _
helght and the dianeter of a dIStI||atI¢Fb M are not changed, a greater
hol d- up capaC|ty is preferred because t ater the hold-up capaC|ty, 14 -~
EP“0 461" 274 51 the | onger the residence tyne of the |iquid phase; ‘thiat -

si the tTme during which the reaction isreffected. Fbmr ever, when the =

armunt of thlli o ! mix-
T, Lo e o L e

ACC@F di ngly, tidn%f&bﬁrspéiﬁﬁﬁﬂh c&hﬂMﬁQ&d éﬂ&tér €ar - up rquird u
of ‘the digtillation colum varies dependi ng on the dIS¥I||atI0n condltlons

and the type of the distillation colum. .Generally, however, the anount. of
the hold-up liquid is In the range of kioom&rDOS to 0.75 in ternms of the
vol une ratio of the hol d- up liquid to thejenpty continuous nulti-stage
distillation colum. In the present inven®ion, the average residence time
of “ the lisgui d phase in the continuous nultl-stage dis- tillation colum
depends on tWhehickBtand yhare e dafinedabgve, anddhe bypeodugt donfained in the Arefueediiew oflipg point re-
exanpl e,. t hesctipymixtyregontipgously H@h?"ﬁtf@"&hﬂ"&?&"cﬂ@rm Pf the firstdistijatiap P‘?‘I'WGSU% an aliphatic
nul ti - st age fieobplirepresertesby RAPH,And which process trHEffm’ op FP"E'MU#HPR;’ Hsed high
@ o o 50 Mling golel E!ﬂ?%z*‘t"? B?H“ gy Withdigwn frpm "r?d?"ée' P thejTist F'F‘H'ﬁt'%‘ GEM™ o
he?® r eHBePiRinRghed T’Yt'rcé'b?f’@&ﬁ?’?sﬂ@“tbé{nperature of the inside of the
contlnuous multi-stage distillation colu The reaction tenperature varies
dependi ng on the types of the startinqgggpgrlal and the reactant, but Is :
generally chosen In the range of from 350 QC, preferably fronthO to
80~ C. The- reaction pressure 15 varlesodependlng on the types of ‘the -

s¢arting material and reactant and the reaction tenperature, and it may be . - -

any of a redmwakh Rf 8 AH bR, as 36nSd S5064) BRY dnGillfAaRy6 SartioRateydactant prein@l BPS pher i ¢
pressure The pressure |s generally in the range of from 13,3 Pa (0.1 nrHg).

to 200 kg/cn2. It Is not always: necessgy toguse a solvent in the present
iinvemt i oree For the purpose of faci it & 19PAHe re- action operation, an
appr opriate inert solvent, such as ether al i phatic hydrocarbons, aromatic
hydrocar bons, 20 “halogenated aliphatic hydrocarbons and hal ogenated
arormatic hydrocarbons, may be used as a reaction adi- vent. An inert

such as ni i ta Hh Rhig meaﬁme afrqgattfem*dmmﬂ’é apq ArLis tie:gomeas s liferapfrom,Artwith the proviso
reacti ons’;’rst “% ivq'vnv:qt ng@ngqqu thgamq ag @' aqe;l Ap the se ﬁtécontinuous multi-

above ment | o anq} jthere-

s e e

: 5
cont | nuous niff fon purpose” of

accel T at j Jng the-distilling-off of a_produged |ow b0|4|ng oi nt by- product:
I'n: or der to expl ai n theanﬂmmmm&lofArheCpAe eamvd f oy At %.ustratlvely a

npde of the process using alsingle conflinuous mul ti-st e distillation .
ce[ um 1s described bel ow. Fhe present©invention, howe is not restricted

tG ‘the followi ng node of the process. For exarrple as shown In Fig. 1, both -~

a m xed f@edmiveickArtmEp® b estietifedabsb, andawug%omag it @hctiomtixtare catettirgaliaR( carsngte 2
catalyst ar ebepoductrempessited fyed from feedi ng pipe 2 through preheater 5 to
continuous multi-stage distil- lation coI um | provided with reboiller 10
and condenser 13, and the colum bg% ﬂ*” (hsg heat ed by reboiler 10,
thereby effecting reaction and dis ? dui d conponent cont ai ni ng
an-aromat®¥c carbonate which is a hi ghg b0|h|ng oi nt product produced in the
presence of the catalyst within the contl nuous multi-stage distil- lation
col'um, is cod}| nuously withdrawn fromthe | ower portion of the colum as
ool tim bott o9 qui d 19. A 35 gaseous conponent containing a | ow boiling
por nt -product which is a by-product |Is continuously withdrawn as col urm top
gas - 12, afd condensed by condenser 13, mdgbdr¥n continuously withdrawn as
columm top liquid 16. A portion of the coljum top liquid may be refluxed to
tihe .upper portion of the continuous multi-stage dis- tillation colum from
15 i As shown in Fig. 2, both a nixed feedstockc conprised of a
st_vartl ng material and a reactant and a cat al yst 40 are continuously fed
drstlllatlon colum 1, ‘while the starting material or the reactant, .
vihi'chever is lower in boiling point, is introduced from feeding pipe



8.-,, evaporl zed by evaporator 10" and then continuously fed to the Iower
portion of continuous multi -stage dig- till atl on colum 1, thereby
effecting reaction and distillation. @ h# g4 COMponent containing an
aromatl C..car- -bonate which Is.a .high ing p0| nt product producel.ln the

presence of a catalyst within the contlnuous multi- 45 stage distillation =

¢ol um,. |'s cBMiPhRARY] BY”"WF? nfiped alougcwhersin the presiypad igh PP‘U{ISlPﬂ'"tI?"F"P'U?H‘P'H@ PHRer
por ti on - of-. t‘I‘Pé's’f:B\“lﬁ'Fﬁ“i’“ “,@' uf &rom 3 \eWsRRaRkon b he s9cpR latiog goluymaiand g Iguofips .
pr.oduct whi C‘Q"g’r fo “B’S}m'fﬁ'yd'ﬂtﬂ ""’? 'Eaéffﬁ?‘isl?"“u’B &1 JPRRY RoFtiep g{the sagond dis-

Col um tob

hdr awn ash&(&fmlott gﬁiﬂ‘rﬁgx g Qﬁ"esrm" s . ihe'g“cs%'é’" 48 b

a&"di ar yl- ‘cary Q?ea& eseoo contin-
efficiency | aoqgr}namd@mhamﬁmn Eloﬁ th@@at sloﬁdc t With IQQHRQH indYiubid)

use of a 15" Uth etleliibd SHase, Bﬂﬁgtdiéibgearhll ¥ sthtéBndiss i MO libRid sk, within3BiBast one of the first
disti'l ] at i ONcoRHMbNEMuit-eid Yistiifition dBluinR BndXRéE4306hd 36 BRSThs Miiti-6agb dRIRRBR Bolumn,
invention, themnmen R 9Me ¥anka RAafIARISAGeret Gt Ak, XJs dedirable & ¥ the IgWEBllihgpdRire-
éssential asgtiod mitire WiiRirgWn@oMitie upper Portioniithe Ydeardebmintiduemait8tage distilition column and
mul ti-stage éntabhing b aiblky rariophte rapresentedded as a first continuous nulti-stage
distillaton colum and has a second continuous nulti-stage distil- 56
ati.on col.um connected thereto and whe 1ei F tshe starting nmaterial and the -

reactant which-are continuously fed to I rst continuous nmulti-stage

distillation colum are, respectively, a ¢ alkyl carbonate represented by

15 EP 0 461 27481 ; - ~~~~~~~~~~~~m .
~~~~~~~~~~~~~~~~~~~~~~ an aromati ¢ hydroxy conpound.

r epr esent ed. B ::%utl?wgéﬁ B'F,'ﬁ?ﬁ ln en io t erel% Orlde%r On%gssgocgl%ﬂ'lg%%t% .n%(e_n'tie[n €

contained In,d tlion Qh ntin‘é‘ uﬁ\% Hikcltbfon CHlthd EHEH 34 &
Wi thdrawn fr \M?:fti- Sdis || c% tlnt u@ muf®3tan® ikt idn ol
al kyl ar yzk C@Jn amnﬁoeaa.a %&n mn edctant Whi ntfthuGUafY redth the Fifkt

as defined apmiiousiiiti-$ tébedkaunaa&nsamh aﬁqespaanayi aldRiii h&bm@m&‘téw boi l'ing .
point re- action mxture continuously w thdrawn fromthe upper portion of

the first distillation colum is an ali phatic al cohol represented by R1OH
and:-whi ch process further conprises corrlionomds| y feeding the produced high
boi¥i/ng pei nt reaction m xture continuouslly withdrawn fromthe | ower
portion of the first distillation colum and contai ning the al kyl "aryl
carbonate represented by R OCOArl1 250 In which R and Arl are as defined
above, and agndangpm atfﬁlh‘#m"i eqmpayndrepresenigsibyy Ol Eigepogatio catonsle °ree'af9ﬂ° carbaggte mix-
R30COAr 3, | e cppiaingdiin-the pradyoed highbollngpaintieactign miztyre gqntipousiyviithirayn fEgmhajowsr por-
the same #s tAn ofithe fitst deiliatiop golymeyla an gl prel FRIbYTRIB APEBEMRI Y ¢ hat RwW and 'Ar3 are,
respectively, not simultaneously the same as R and Arl, to the second
gontinuous nulti- stage distillation CRlgapatd effect a Iiquid phase and/ or
gas-|iquid phase transesterification-reacjlion there- between In the
p'res%ﬂ Qf a catalyst In the second distollation col um, thereby producing
a-high b0| ling point reaction m xture containing a di aryl car bonate or

di ar yl car boRpqinin R arld AFGrd RREMDE BoPs] alYthd by-gridubicontalfdl inPhd Mbddcatisl Bdiling point re-

Ar 30C0A 3, Oaction mixture continuodsfy vﬁtﬁderﬁrdMl'hG Bppb¥ ﬂert%ﬂdf % firsbdigtina®n Sehinn e an SipKane,

and a | ow bokikdhBIGegisdiented ByERAOH, dAd wikthprotess FGreNsE cunpiiseg cantitliotdikiydding tiepastaded high

by- producis r pgiing p6iRtreditidnymikiu@Ctifiduoubly @GR flom the lower portion0of the first distillation column
and containing the alkyl aryl carbonate represented by

!
rRlocoar!,
' 9
O
to the second continuous multi-stage distillation column to effect a liquid phase and/or gas-liquid phase, same
species-intermolecular transesterification reaction betwesn molecules of the alkyl aryl carbonate in the pres-

55 ence of a catalyst in the second distillation column, thereby producing & high boiling point reaction mixture
containing a diaryl carbonate represented by '
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andl or 55~~~ e
R30COR3, : - ! ~~m~~mmmmmmmmmm e L L L~~~ ~ ~
~ -~~~ ] EP 0 41 274 Bl b'ﬂ4¥ﬂ7ﬁ§1R' "and R3 are as defi ned
above wherei n the produced high boiling point reaction mxture I's contin-
uously withdrawn In a liquic formfroma | ower portion of the second
distillation olummand the | ow boilingBeicanAcaction mxture I's . L
continuously withdrawn In a gaseous form fijrom an upper portion of the
second dig- 5 tillation colum by distilation. In the above-nentioned
met hod according to the second aspect of fhe present invention, it Is

preferred th o wWhi C 2
D oh e o0, R 6% bkl b G by R e W 45y S
Ieast one of the first contr nuous rrultl-stage di sti I | ati on col um and t he

second cagatin- uous multi-stage distillation columm, and/or that the -
catal yst be a solid catal yst whi ch Is sdbebahjially Insoluble 1o In the
I'i quid phase, being disposed, Ina state ufdissolved In the liquid phase,
wi'thin at | east one of the first continuoGs nulti-stage distillation colum
and the second continuous milti-stage distillation colum. Wien Rs 19the . .
sane as R4 awherelythd psoddéedhigh kailing paingreagtion mixiure ixhortinpeusly withdeawn ingafigridforntfepm adower
boi | i ng poi nrortjop of the:seicend cantinuays multijstapridisiifiption colymn dnd the ilingonoink teaction mixiyee is
second cont .m@nususwraqra@tba@emar@mqsmpvsdw mEMEnuPPaTAart e?ft'msmowgcoatmwﬁr'ruw'f.

car‘tkionate r eftpoe '5“1 X cﬁaSt' "f*t ﬂ;ege fi rst cont nu anmutm
Vet ot ft}g'fk vrva ARG L A e
essenti al aspe °a' " %’epm? ese I nvention, wherein the continuous

nul ti-stage disti I lation colum Is used as a first continuous rrultl-stage
distillation colum andc has a second aéoconhous mul ti-stage distillation
colum 25 connected thereto and wherein §he starting material .and t he
reactant which are continuously fed to the first continuous multi - st age
distillation colum are, respectively, a dialkyl carbonate represented by .
R COR O t0 €he first continuous multi-stage distillation column. I 0 and an
oqgt i ¢ hydr omhmnmmudmmmeedanhmed\mﬂhpem lités peafepred thatthecutalystve b eatalyst
or argl matsk ¢ whishtioseliblie inthextiquid phase,cod b piesentiin jarstatetvissqived dh tbeelthuld iplse byithin atiegst one -
poi nt react i dtherfirst cantieuogomulii-stage distiljation @dlmnmmthb pesand doptinueusaultistage digtillatianicoin
of the firsturm andior thathenstalysfba arolid Gatelyst which s substantially inselehirdn the fiquisknbaesand i disy
R OCOAr 40 posed,.in a state undissolved in the. |iquid phase, withnat least one of the flrsgcqnw%ﬁr@#l-wgegﬁg

‘are as dé‘ﬂ@ﬁ%‘ﬂf“‘bﬂﬂ\?‘@ secqndy °‘E"H P‘%hﬁ

gg'r'ti 09 0 o f“&?&r’*@g’ il m%y rﬁstazp rr%“?e;g ﬂ%%?r ﬁﬁi&*‘?ﬁ%ﬁ?ﬁv

]r_epresent ed ;Bexon t@é %ifffa 'P'f Haye sﬁgwstp%,ﬂrstand
eed{ ng the pr t'ﬂg fa! H£ P&t 4 HiSs 28 e i kkQirbleX
i t haFawn, yfa el st ﬁeﬁ%ﬁﬁ@s@mﬁ% ' éma cetalyat
cont ai nl ng t Irst%&rh' udu SR L@ SdidtifdioR SRIMn ntih issfoﬂeér the se,
¢ont.i nuous n‘urk wereﬁwﬂlet, Mirdeliing loaﬁd $obon@ Gbnilbud Puibtb@Cdistiflation EHiinth tREWgH bR Bk

gas- I'i qul d plagdion msRAEVItESE I8 Rquididr@TiaRltiRisweRporlioh AN e fidslistifidtSrbdolui, the@thtila @i
bet ween nol eigh eBingpoirit Feacth knyuréh YiduidiarrbieigttoBuded tota Tiest praperatotis effeces Separafionaf
cat al'yst 4 n théieaction ouxtlraint an b\}aadrratedmmpbnonnpntadﬂﬂytednglkyparguabubona@ reprdseniéd by

bor li ng poi nt reaction mxture .

Rloc"om:c1 .
80 _ )

and a residual liquid having the catalyst dissolved therein, and that part or all of evaporated comporient be.
- continuously fed to the second continuous multi-stage distillation column, while recycling part or all of the re-
-gidual liquid containing the dissolved catalyst to the first continuous multi-stage distiliation column.

55 The residual liquid separated by the first evaporalor may contain a small amount of feedstock (a dialkyl
carbonate and/or an aromatic hydroxy compound), an aromatic carbonate (an alkyl aryl carbonate and/or a
diaryl ‘carbonate) and other high boiling point by-products in addition to the catalyst component. '

- "In'the method according te this third aspect, when part or all of the catalyst present in the second contin-
uous multi-stage distitiation column is in a state dissolved in the liquid phase, it Is preferred to introduce the
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icont.ai ni ng -a diaryl carbonate represented by 17 EP 0 461 274 B1
ArldCOArl: 15 0 in which Arl
i.s as defined above, and a | ow boi | igag 4aPb7alge" €aCti On m xture. containing a
di‘al kyl carbonate by- product represented by 10 RIOCCOR1, | 15 wherein the
iproduced hi gh -boi I'i ng poi nt react lon m xt i o ti nuo wi t hd

i quid for rrg'ﬂ'i‘ bailing PP‘B‘\K%%"‘ dPixrg a"‘t"h'é""‘g 5‘3@ ’] ‘ﬁJ ?ﬂﬁhf ot d{%%g] ::Ie(:lt
di'stillati oﬁ°"t'Eﬂ 19 A3ecopdevappmter b 0 pfipe reaction mixiare Nt P
cont i.nuous| §° 'TW&“MW"&‘F%?PFT 5n In a gaseous fornfrom an upper
portion 8f the second continuous rruI ti- stage distillation colum. -In.the
‘above- rrentroned third aspect as well, ptlg @u,dreferred to recycle the |l ow
‘borlrng point reaction mxture \A/' 20 thdrawn from the upper portion

'of - the second continuous nulti-stage distellation colum and cont aini ng. the. ...

ot arkylgarbonate represented by RLO CORL 25
12010 the fahd Slesi@dlqlit HEhg tho.thialyst Blesbfyed hbrdin) dnt Etsfesfiter &xbaychopart dr pil f the resistusi0d
accordi ng t qgiid@niaimny the Bedvlved cuttlst th the decaspeotinuoustmultisstage distilatianctolthat  t he
catal yst be a Thetesidydliquideepatskiid bjithé secarallevdpbrtor maytchrdain & small amgyintof each ef qparpratic
present | n aydéxpbanpdirsisel skgicnil cartiohase, laidigryl caronptesand pihertion b%i'!"QIP@EFM'PBﬂ@tso'f‘ a‘f he
first comt i diiouts thedatalystsorappeentii stil | ati on col utm and the second C t
mul ti-stage diSuch pdtakist agparetioh andtegyclingsteps gay beapplied foeithen ' gg stﬁl o
cat al yst whiresstionanbeyrpwithsrawn gy lipyjd mefm"th? W?'H“f'?tg"flgg?ﬁ% I&‘Eér““' a;“
posed; . | n a cgmnand mtgtsgwrﬁ'gtWreﬁctm@'Xt"mtfPtP“ﬂH g 20" g%ts one 0
th f rst CGH‘!““\‘R!!BE‘%‘ 'h"ffP El nthe% gppr&ﬂw% 0&%&&9&% liquids
ora otJ t eres

cont#iuotls mul WV be taken-

cat al yst V\h|°8'i‘f°'1" °| mb “ NG thel rbsidusi i kgf erred t hat the
catal yst be '?ﬂ’,g% t| e ttr ﬂgﬂ ﬂamw@oidt reGbtioS mRANAS@ntihihd e d@Red urof
the first CO 'is vﬁt‘h&gﬁn nﬁiié fowét bbriibh df the dsimGSmiith StageiaRation column,
conti nuoys ésuﬁj%ét&ﬂo ﬁie%&dv AtBhel MBthSTbregbratioh GidPuITicktiv, suchsqaitiliatien, crystalliza-
cat-al yStS Ust%ﬁahdthélh(% th tHefoby iddlle the a6uEH wdrrdtic bdrsunaten col urms are the same or
different. K- When a catal yst which Is soluble In the liquid

phase of sUCHbsEMddeRE CiryigDisthemvénsioused, it is desirable to 40 add a

cat Lyst separation step so as to enable ‘the catal yst to be recycl ed. That
i's;\dhen spart iie présentarfveritioewi ke ddsyribed lnSetet detail with fefaranpe te Hetfeliawipg eamples, which
mul ti - st age stigd adt bextonsrued as limiting the spene Stthe presenidmstione di ssol ved in the

4 qui d phase, it is preferred that In feeding to the second contrnuous
mul ti-stage Ekemeleltl ati on col umm the hi gh boi I'i ng por nt reactr on m xture
Wlthdrawnrnquur formfromt port on

3 Iyst Ly sI Fedu aqu i
??tltlrJ(r)n(;ucfaget'\E{S\Q‘“'ét"‘P‘i'e'r‘g”t"“ﬂ?%gg\\’rg ‘g‘fﬁt ‘%’ tr: %ss%v bl:éﬂt;ﬂ%&ﬁ%n

D dia eteran
M xture Int oPadke ame r), from e |ngp| e @\ppéh nﬁﬁ:ﬁ@@ﬁ'ﬁét‘ﬁer—

repr esent ed i d di tﬁ li d b heatlng the liquid in the bottom of the dis-
0 antha r -I: ?ollunrﬁ e fﬁ"’t;\'i’:’er%lcéoa ! Eﬁ hé :xwg sasu I‘I’r . NBgh comtfai ®1. Reacfidhbohditdbs are
part or a ' owirih e iqGi@ SN theldftaip<R Brid cBtalnisd ryetfiyBishedyDoak aRats sna@ipblenyl car-

CONti NUOUS Minhte a8 Feﬁ&f%n Gogiictd wedlcoritifucusly Witfitirawnifriol@ottosrc180df thegfispitation otugsh Ehravh.
tihe. T e-  si dugnadirs 8EWdc9 FRRRIE bftheTgactidharedhavn Tabld 1. T redclisrtliquidireablion frixtuse) contained
cont i nuous nybz %%y aeightdF dnisoll whith wasiconskiensiito heys been forméthiey side seiackien (deparepuxyigtion re-
separ at edsby adtib) of thétel pisvyl parbanbte Thaseyesoits shaw thatihesseibtivitpiotanisel relgtive todhpghenokis
(a dial kyl cashooaddstitsudioprconolt i2 dspadell et b/ diobing coummues eriyensed by qeansef gopdenser
darbonat e ( ama. alpksyibn afithd resitaromdeneatewa/reaycled intp distlatian el hiheopohoRdul 1% apd the
hi i gh boi | ngrestai e clyylensais ee ootinuauslyddthdrawyhioeahicppgut 16 Bpg &he %tﬂ?ﬁ@ﬁe’ﬁ?‘"m' wes

obtairied as a low bolling point reaction product.

50
Comparative Example 1

12.6 kg of a mixture having the same composition as used in Example 1 was charged from feeding pipe

" 81 into autoclave type tank reactor 62 having a capacity of 15 liters and provided with distillation column 63

.65  of 1 miin height and 1 inch in diameter [packed with a stainless steel-made Dixson packing (about 6 mm in
dlameter)] and stirrer 71 as shown in Fig. 6. Tank reactor 62 was heated by means of electric furnace 70, while
stirring, so as'to keep the temperature of the mixture constant at 204 °C, thereby performi reaction. The gas
distilled from top 69 of distillation column 63 was led through conduit 84 Into condenser 65, in which conden-
sation was effected. A portion of the resuitant condensate was. recycled through condults 66 and 67, and the
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‘I'n, the method according to this third aspect, when part or all of the :
catal yst present In the second contin- uous nulti-stage distillation colum

is in a state dissolved in the | iquiEgoQQm,mit |'s preferred to introduce

the 18 EP 0 461 274 Bl high boiling pprnt reaction mxture wthdrawn In
liquid formfromthe | ower portion of the second distill ati&l{i\ geﬁrm J_o a
'second evapuastf the condensht wes Wati'!y@f?bll""&l“l'%ﬂ‘&ab? rafe;pf.2.} kgdc throygh tgf o ‘.’%ﬁ:
:evapor at ed 08Aythatime whasdi2ke ¢fe °‘!§atGY‘&"r"9'1"-’E‘&'h§9'H5‘T°F’? ﬂ.?'gl Aceon "x“t.
OCOAr || 0O was withdrawn through conduit 72. The quantity of the withdrawn liquid was 8.4 kg. The TatiC f._. e quan y,__
'- ' 5 of the liquid remaining In the tank reactor to that charged into the tank reactor in this Comparative Example

r " wan tha sana ss.the railo of the quaritity of thel columh battoin liqud withidrawn throuh condult 19-to the
L 10" aftenty el rorgh TR o ko MRS oo
ther eaf ter (OB R R o3 hingyio bARigHHER Hipheinfl UarbbrE@ BhdR0.0V 906l et of
di ssol ve Cai 1R a &.r. 0 off Pt kb Br4RE BactibH riktuflandfer Hous vkd ¢ gikg-to for methyl
col um." The ot &5l GcHate ahvﬂ%% IRGHPRF &?ﬁgm Sbohdls: TRESRAHEY Bid@foRialy catbiyatatmaddann
a smal | am)lt'l{ﬁ hoHol Sferte PhasHa %ol heilyl ShefhY EdrSbrite GNP ti dipheayt catbdayte. The gdlectivity
carbonate, g éﬁ&ﬁuﬁé’%&h@&i%&d@d aitle prieh& Corlvergd waob Hl Whenzobstentidily the sayoRreqction dsn
ad- 16 di ti QRnfided dbevelis @brdbdtedTorag Merselactityodh the ay-grlogused anisplehangedin 7 dnd
recycl i ng St ePEorfBig réditsd Bkdnspib 1, B which fremrodutiorrateln mbthy) phenylsamengie a8 P4 g/kghr
poi Nt 1 eact i i sefettiviy) Whdt briimeny! éarbohate 0.5 d/kg-tyr(RrPerin sntrctivig anethe esiprdivity ohille By-
the first cQrididatienisl was 0 % goostpmt iddeperidentirof thelapss|of i reastian time). ihp Waﬁaﬁtr‘ﬁﬁg
poi Nt react in@thotbithe presentiinvbntiomizan Wie'leﬂqul?d it B’ﬁi"t‘.’ﬁé“?"qyﬁéfc iPtFB?{ :‘%ius
t ha second mmighienctionesterind highyield fhigh prppuctiyily perupitiime)yiihahioh %g!f’tct t'ty e'g ?%ﬁ:ﬁgfggﬁed
hi gMJoi kd ngaspbihmcqvtgl’ﬂﬁﬁwm@?w prh(Gompriative. Examply 11 which g hatch type tai B At BT i n
these resi dwaly with g distiationspiymp #fiap yrrerportion theregtif YSehar + or all of the residual
| i qui ds may be taken-out and subjected tq treatnent for re- noving the high’
boi I i ng poi rﬁ"a'BE)QS&tBﬂiuct s prior to recycling the residual liquids. In the
process of the present inventi I & oh WaDcalHek Bt uhdffhe rdBtionicyddiioss
contai ni AY t he”%‘%ﬁ?ﬁ@;g:ﬁﬁ:%ﬁﬁ%ikn‘52#2‘559%%‘ch I gﬂw thdrawn fromthe
|l ower porti SHOBHN IS eont I nuous mul t | -stage distillation colum, 25 can be
subj ect ed toExEmaegonvent i onal method for separation and purification, such
asgﬁ\i)sti | latron, crystalliza- tion and the like, to thereby isolate tng!)e
des Ded af OMBixfurd d GiARAFH @rboRes; bhéWiidad & edtalyBanas dontiudsly fadiea liqwidderm teponthuous
s T%g gg'ggr e dwwgza Eohinnvd :Kla pbeitiodl @ i beldaettie fop thgrectawiich oglump was ggmprised of 8.
fef erence t Opokb@ colhd dDinMcheangs isches indifarodter sintnabkgd Wit a sipinlesegtesl-mpdaPiog packing
limting theabdubP@maf didnieer)pirasiesting ipipe 2 Hdugrpretinigs fy peshpwrgn Fig. 2. S"“)&F?[‘?PP?I’(-&‘"Q%
di net hyl car iagreabeateiviiictomayanontain a serelbdmoyet ofyehenelloyee intgdiged ‘}T“f_.fé&d"lgrf"ﬁ'al Pt 2
formto centéontrauaslyiesdttiesanethoughievappraloptol intpthe potigmportion.of distii t@g.@i‘ﬂ?fhm et:. Nhoryi
bel ow t he  t oform. Reactiort condifiing pre ety frTabied Higb baling geleregetion PRAUCSAVARTY i) Mo B m
I n hei ght anehri@nate;ansiliphpry! ogrbapaia asreastion Pg*&t& WW%"PP“&“S Y b & uit -.mq‘ge,
E B i e

Di-xon packin 'WBW“@W?Q@Q?IF’EW‘%E ,ﬂf Blidee
" ﬁE& HBGhdRAGH bl 2.

thefop I3 R
niet it

n ;
- the liquid
iol e 2. .
on was' suppli1ed by %eatlng.the l'iquid

prehdat er 5 Ehia whlsh Hgjoes wes gdeg??ﬁ]
necessar y#f oWhighaugs corsipuayply wifjdewh
I-n the bottom of tgf éji e- 40 tillation colum with reboller 10 and

circul ating FYRPPRERESH 1 quid through conduit Il. Reaction conditi.ons are
shown In Table b G B in@ExBrhiids, ifbtredadnikag Shrried it Greiatthe ©eactign copditions
ey | o bopa T & e T 6acti n pr oducL s, vas
continuously wthdrawn frombottom 18 of the distillation colum through.
conduits 8 aggambihioResults of the reaction are shown In Table 1. The
reaction liquid (reaction m xture) contained 0.02 % by wei ght of ani sol

whi ch was consi g@sdtieh i caivEoubia eubstactialigitie smmegianier asxisedribestin Eampla bisysepi thata d
re- 45 ackd ORjag®flata®diim of pirambdightando insies in dEmstee provided Wit sievq Aty Wigused ipstead of
selectivity fapackadioumin as ebantinupas rouli-sthge distilaties) column gs showp in Fig.2 and e reapt SRy
condui t 12 didaedundersite réavtiontandiiions indicated inTakle 23Zhe feadpiprkmixtyge ﬂg’éﬁﬁ "81’;'{’ e
condenser 13.frofh feesiing iblpm 2 gfrough prehester; 5 werR cortinyaysly,ed fothe,column gt & pqsfign {5, pelow
di stillati on tenthereot Resulisepshowndbfaliei2t 15, and the rest of the condensate
was. conti fluously wi t hdrawn through conduit 16. Fromthe condensate, o
met hanol was Example 11 ' ' . '

Areaction was continuously carried out in substantially the same manner as described in EXgm?le 1 ex-
cept that a mixture of methyl phenyl carbonate and a catalyst was continuously fed ingtead of a mixture of



obt.ai ned as a | ow boiling point reaction product. 80 Conparative Exanple |
12.6 kg of a mixture having the sane conposition as used in Exanple | was-
charged from feeding pipe 61 Into au&pﬁkﬂ\ﬁ ﬁT/pe tank reactor 62 having a
capacity of 15 I|ters and provi ded istillation colum 63 55 of I m
I n hei ght and thastaln esss -made Dix on
packi ng (abdt °"@"T‘?f3:]°f"ﬁe ﬁ'@f“%e? dé’tafﬁhf °t 'Et‘i

feactor 62 °§ami (eggtian, ' ‘E'g'b? ‘Tffr@"‘"lgﬂ th"

as- to ke%p ! “ umn mn oi Iqu%bm ict% nen Sh f E%l the
performre ,L‘x uhc,m, EOTQAEL QanrBMH?Ln
ly n

was | ed thr%gn,eg Wasdis 10\998

eff ect ed. Ame&éuécmyafmé %a&‘&eu .tuamasmn ehm@&atbame% né 29695, Resuts
condwts 66 oAihd rdadtion 3l TeBle 3. Bi rest of the condensate |

fMas ‘cont iguousl y W|thdravvn at a rate of 2 1 kg/hr t hrough conduit 68.

Ref | ux rati @onpsraeBxanied he time when 4.2 kg of condensate was with irawn,
t-ank reactor 62 was cooled and the reaction m xture was w t hdrawn:t hrough

conduit 72. Thob thesmmi iapparanis ubdiidn GanipacitiaBxarhplary 1216 kgt a Bixturdagthe Sivae combasisionds-
t he quant i t yuséd in Exanple Ntbwdsichaiged threughcaniuil$1.iAvesiction was edadycted intsuystantiplly the same man-

char ged it avetdsclescriped invGomperative Example) 1s°>€€ﬁ'rﬁ1aﬂb&'iw'é‘9m%( wagmajntpings b 1RFEC dus-

the ratio ofinathereagiiamby ﬂ?“'lsﬁaﬂﬁ FRacterfi2 hyymedss of dastric fugiace 7QuviIR gtireign thet A <9 sate

condui t 19 taHIISAS GraRepents frogy the eplumnit aactf@evww‘tj t';ttr?a "fb"tP i

1. The di s;%ﬂ%mdgb;\g% S?ﬁ aregft"r'r'awg'efia fhe W‘
S‘e
sadeous oo wﬁ&*’ s 'Wt g%t t:t::;
wei ght of . dI ra nc f oti{amgywl 515!% rﬁd tomi Z?no
of product OpLGLY {h foigte % (,.,6?“ NH g s |§:l h::nto:
ou s 2 e select o

g/-kg. hr for artld JuEeH gd
car-bonat gs ﬂ?@dnﬁﬁ drbonbte Yasdeh oh he n%ﬂ@mtat ca%ﬁ oaﬁwtebaa@ch wmytthea.aiyamme
converted Wagnddfisatétforithe@iuhvi ko m?whceaam&ww&tdeteaéudme SeétRity ol ine BfisY based on the
carbonat e. TethyPsteRy tarbdnbty corvertddaval s 9 Cotipifisi ofthisSesuit Wisittael result dbiahegin Erarhple
gconverted wam showithdd\ieryl cartosdteiceniba lpfoduckd et actdgiier yiekbamt! it a highemesiéctidty @ctoriing ve
stonduct @He firadesslof ke, presént ingeatierct i vity of the by- produced ani sol changed
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'?Exarrpl es 6 to 9 Using the same apparatus as In Exanpl e 5, the reaction was
‘Carried out under the reaction conditions 45 shown in Table 2. Results are
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35‘Exanpl e 18 Using the sane apparatus used in Exanple 5, a reaction was
carried out in substantially the same manner as described In Exanple 5 by
continuously feeding a mxture of neghykgidpgey! carbonate and a catal yst
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Example 26

Using the same apparatus as in Example 24, substantially the same procedure as in Example 24 was per-
. formed except that diethyl carbonate was employed instead of dimethyl carbonate. The reaction conditions -
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?of the . first reaction distillation colum to second continuous nulti-stage
di stlllatlon colum 20 at a position | m bel ow col um top 26, which colum
.was conprised of a packed col um of =8 oibd F¥4B§! Oht- and : 3 Inches in diatemer
‘and packed with stainless steel-nade &xon packi ng (di ameter: about 8 nm ,

t hrough conduit 19, thereby all ow n t he, |IﬁUIr?_d ? fl omn down the Inside. of

.the second wﬂhqmm§%¢? rsheatjedva ?’PF'?ﬂ" B8 urm. 35 The ther mal

.ener gy necessary for distillation was supplied by circulating the colum.
‘bottom i quﬁ’é?"tp #bugh conduits 28.and 29 reboiler 30 where heating was .

eFfect ed® and condwt %@t In this second continuous multi- stage

idi stillati otf'%pﬁtaﬂ?ﬂ”l’ o3P0 ¢ at al yst V\/m ch had been used in the first

cant i nuous m'l|1% 3 peha ol Lf ek &monaté“'gmii lof GibiRyitinCiddB {vbr® Redtdd abeoat oy |
'ar yl carbon é; | erdb ThenCtie mo& parubfichdhntthetess a
‘catal yst, f fsng’:tn hy%mé ylé'aﬂfohﬂ@ﬁis&listlfﬂﬂﬁffgﬁ%r ahOcEpbErn pregpure, and
di met hyl’ a‘?.tp smem%t iR a nitroghh atmsephele)thetbtsobtainieglé catalyst(Ghtainst Ok op
26, was Ied through condU|t2I to condenser22 where the gas was condensed.
Aportion of (BridictioR BN EarbbRate)r ecycl ed to second continuous mul ti-stage.
eh-sti |- atlon col um 20 through con- duits 23&)3&%4 Tp;ggg;a%ptﬁ%gwﬁper
condensajse WaSusig fieisB@apphrgtusiasinEkacpin 24, sybstae) 0P Pre -
cycled to flfdrﬁs:m&em ihaL eyt ves espioged inkitea iof Gatalvisth Theyreagtian qonditigqs gpg, e resuits
conduit 4, ptaiedattethestaadostae amshewndn Tahlel§i gh boi | i ng poi nt conponent '
cont ai ning the catal yst and di phenyl carbonate was continuously w thdrawn
fr@m 45 bot Esempe260f second conti nuous rrul ti-stage distillation columm 20

throygh eonduits 28 and 32. The condj f ]
attai ned aft er'-”t"!ﬂé"%ﬂ”@%@f’ t“ﬁf'sé" 'Ieé’h t" t%“;% ﬁ‘t";‘% g Eﬁ;""{ %&‘;&fi:’d

d i
( Pr epar at i oferged E’ﬁf“é:&;@ %%T xfﬁr\a‘ vl butyltin oxide were’
heated at 14bpregits gial &y a:;b |st| m%eoff wat er bei ng- f ormed
t'oget her V\nthlr)t( 'H'H %9' Then, the nost part of the remai ning phenol was _
distill ef of UET at - rmspherl c pressurie, and the resultant productwas .-.. .
atl-owed to | gen at nosphere,: therebyobtai ning 56 a catal yst
(Cat al yst qut’ﬁtgagfc%afa%ﬁpof di phenyl carbonate) Using the sane apparatus
as in Exanpl e 3@kg oF pinbland i RY dfyeatl Mendxiderens hesteaioti 189 °6 for hhaurewhile distiiting g water
per@ZZ BRing ﬂ;ﬂﬁéd t3getheRAith phervk themby eteiniiighaccatalPst (CatalystE)B was enpl oyed
i'nst'ead of Cat aI yst A The reaction conditions and the results attained .
af-ter 't he st @rdictiol étdphdagidarberate) r eached, are shown in Table 5. 5 Exarrpl e
24 (Preparation-of catalyst) 20 kg of methyl hen car bonateiand feedg‘ (?,Ia_
pl'unbous acet ane apparatusive shaw ikFig. fws@@'ﬂﬁf‘ '?G“H "'?I‘R? iU '_};kév ﬁ
part of tshe ligekhiirmiamixtyrechdjmethylearhpnate, shegpiqad Ge EH”ET eg‘ﬁ"’?}'ﬂf |
Pressure of ddminptatapestion o) “'%ﬁﬂ“‘f“l‘t'é"’? F't":? ﬁﬁﬁm ﬁs %Lg,mg, Qduits;

| nheghianddp e Rdipete i
?ggodugt ?OEI :bqndgé ﬁ g%:t I?‘Pﬁ gt i-'i tﬂ&t@ﬂo@gﬁ tﬂeﬁhs hé¥ir¥iebntifous

B \khdldiatiifatich weé sippied by
enp! yed. Re'at‘,'t"F’B q’ﬁ 10 h:;m Htsrlaaéﬂ @D Bturridd frorh begbddoritintdus a
m.xture of § Qb é?d%d

2bnishts 24; 25 Bnd7i, togethe Wittifrestudhuethyl
mut ti - st age oI Jnd HRbuaR coRBi S, bRfbirbuldiingiab Nekted lturethtoogh comduit
whHi'ch col um %ﬁ 95 jle@@nl’ddﬁl’(boﬁcfuiﬂz Wicoridensei 13ivhera the g8s Waschres
I'n di anet er J&e%@éoﬂiirﬁﬁ&lyﬂtﬁd&ﬁwnﬂﬁd@h Bindwiri6 Ferkthewgthirdivesondensate,
about "6 %u #po rtmta&foh mixtre@AiaRBg Methanclwitidnvwasi g hwwgmmotnmeaqstptepfh@at"tﬂ‘%
and - condul t CbteihddEFHiS Ahctith ribiird@nfinisusywitidsaven fomoblaom tutiem 18 e mt!?@!F‘t!’é"‘Qﬂ"a?‘t'ﬂ*%’t
coont i nUOUS Mg} thiough @gauuda Sihé tebidial lanid thavaporstol 33 coffthlaing the patelyst fanthe ‘é‘ﬁ.‘éﬁ:@
for reacti on préwgt celibbiate weatrétamediecsn the pgstoiment| evaporatpr 33t Hirst cRBFInUGHS g1y g“%%g% it

9!, evapor at s’ tivdugh enduits 34, BREndAS; prehdater § and canduit & Hhpfeed(ip f cataly
from second @alde. tinuous multi-stage distillation colu E’E 20 d csr3bpgigmlau

ation '

\<

of the di set l2wasseypbdatte¢ime mherctheionagnivatian of1ercatpypt priNgrecyelag hptmashed s
bel ow, toget her Tus veporizederbdudi opieinigg methyl peRyl card ?“é 91"?"’ 'B:"aa? Blgh? "gu“

The gas di st ipoitiewjofthegeniduelfiauid flowingout of WQ"‘P&%?W’H

- 20
condenser 13 3fireboller;3f en aduit 3% ‘"@b?ﬂﬂ ?ﬂﬁe (gti bl eméhﬁg?s:::;"::we
© O nt ' nuou gq y :?aﬁ;‘,g t?rgig%ﬁggdumgn rom fee ng pipe pOSIt ongﬁ ?:tmﬁ’el ﬁ‘fop 26. The catalyst (Catalyst

E) for the formation of diaryl carbonate was continuously fed in a liquid form to second continuous multi-stage
distillation column 20 through conduit 51 and from feeding pipe 48 positioned 1.5 m below the column top.
The most part of the gaseous methyl phenyl carbonate fed to second continuous multl-stage dlstillat ion column

24




§sate a low boiling point reaction m xture containing nethanol which was a.
.reaction product was obtained. A high boili ng point reaction mxture -
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separat egy \WagadtievhpcRtbdafodict yensratedin evaporalbeA2py eircdieting 8 prEtiangf theepidysl 'B °‘"'“9
di‘aryl  car bopgds evaporiter 43 Bough caneuit# rigievaibarateri4 throual eonnifdé: rebgjipr } d"'t » Was

necessar fglas @n%llft'nuo%?%@‘tdh ndﬁﬁ’s% a‘d ﬁ'ﬁh BXér Sankl GoHdGt 6. Agortibieof tlcomienseieconting-. . -

COrti NUOUS| YeoRtinGouskd @ithdrewi Iexcligiid form rokialveandul 82, sapdengprdO and gondyt 3, t'r‘:"gl

t o condens eruc:3utaissdatidhbre! erbonaiees thomeleieredien 'PT' '"8‘f'd éapeto
yehed to meumhqutimqrsrylrmtbmateéftaa “t'ﬂ" t’Iy j“.ﬂh f ee i

con s 203 m&mimm&stagpwb"“f"é%'t“l‘ﬂ“" ?‘h‘@mﬂ ) %dm

t hr ough condiyittwasstoppedwhen be‘ﬁfa mq*,ﬁem .—éacﬁ&n&&ﬂitlons

di stillationthedpwsiesandth ﬂf{ggggeggﬁ E‘;]:g L achi nBd, SRS vﬂn TadlRd.

condui t 8. Apo?"f‘ﬁ't?r\"’sﬂ'fs‘ttﬁ@ nsa avvn through conduit 25 was
recycl ed to é r portion of contl nuous mul ti-stage 45 distillation
¢dl um 1'% ’8{?% ondurt 7 and evaporator 10'. A high boiling point
FEEct i on mx{ﬁurpgra&o‘ L g the catal yst corrponent and di phenyl carbonate
was - cont i nuouS] y W thdrawn from bottom 27 of second con- tinuous
mul i - st-age di g} bh-ilinRa(niamirabidledd solibg Nk Co.olapan; Rredumloamms@paw@ntoea@r °6n
ndigi ort,g amgdeto%shaﬂg bids{(Bngiti: 16U i claradidra 0 ¢rh)imed the evlioder \saswtaeed "ar @b@ﬂ

. 5.

; | EdP TR eFurdBos b ﬂ@hadmmmemqnpmeduroscear@s hegteg ak:2A9 é'f“’s' ““"“’V
subst anti aI | y,yma,es,amnﬁrmedwtae atinder, wiistalvad |beercheatggh® 200.7C, ey ﬁ gm"%)
that  p- cr esoberiés seltiioh oftetchmethoxysiiane foF 1Qj1eurgat a flowpate ?fé%'c‘,‘ 't’ t‘

the resul'ts ahdthisweatedyireduet wehiowaddenegl dawnp enitrogpRat@pipiF(e:f 'T?’*’?

Exarrpl e 26 Ualuslg)the sanme apparatus as in-Exanple 24, substantlally the
saire’ procedure as in Exanple 24 was per- forned except t hat di et hyl
carbonat e wafPredvtiongtdiPhpmteadomet®)t di met hyI carbonate. The reaction

conditions 23 EP 0 461 274 8 and ta@bckbd@hirinSBZliy
staf d_sare shombftf'f'“ﬂ%\“’esaﬁ‘” EL s °J,g°£i‘,?&§ ;&%msfm&&m@s
of*-phenol # 51 ‘ga‘fa" e Inu E&urﬂ—siéga til&tiol diunt The reactisheson-
were heat ed lﬁ%e ?stdtbﬁid Hebr ragched, bre\shdwarin Tableig f or med
together wit 'B‘Ffe%'g nost part of each of the re- - 10 malning
phénol and t derget hyI phenyl carbonate was distilled off under
at nospherig pregsure an he resultant product was allowed to cool in a
ni‘t’r ogen at DS PRG'ths saind BppaRIus aPhsal mg:oaparawaEwtpleOCMﬁQHIamaﬂB ss“("l’t‘bﬁ‘ﬁ@t hggged
of 'di phenyl Gabiaatdai 6ilias 12.8 kisi amyxtirh of thelramezpmeesitien As uaad i '3“ “’a:
subst anti al | yeffeltéd iﬁmmmmmmmmerﬂiwweifa%1 bydpating t?P'h‘ﬁ f‘“"
t hat Cat al ystof blettasfumes 70y eldleistirsing: axtepft gratuee
and the resul 4tg0adCtend m“"amms'mwwg?f% g;“é?%“gg%"nﬂ Tgﬁﬂ o PR?
Exanpl e 28 . . the time ¥fenlWse angpuntrnbthe gende
subst antial | yezmmnéoup!raut@am@maﬁmﬁmw % etmar;tltyof::ekwriet::g:v;
- reaction mixture was 0.7 kg. The ratio of the quantity of t e reaction mi remair;‘mg :thef th: Santity of
that charged into the tank reactor in this Comparative Example 3 was the sa;:e‘ ka:.r Itd fee I;z:’ r:UQIi o:ndult ; in

" 85. the column bottom liquid withdrawn through conduit 28 to the quantity of t

‘Example 23. Analyais showed that the reaction mixture contained 14.0 % by weight of formed.c_liphenyl c:r—

bonate. The amount of diphenyl carbonate formed per kg of the reaction r:b(tureagn; p:r h::t:;:v:fst:‘ 2 gcloligm:‘ .
n the phenol converted was naly

The selectivity of the diphenyl carbonate based o p dnthe .phe“m umn

top condensate showed that anisole had been by-produced wlth a selectivity of 8 % ba
25



fokmed except that tetraphenoxy titani umwas enpl oyed I nstead of Catalyst
C. The reaction conditions and the results attained after the steady state,
are shown in Table 5. 25 Exanple 29%{ Fi@Raaf i on of catal yst) 20kg of
phenol and 4kg of |ead nonoxide were heated at 1800 Cfor 10 hours while

distilling off mater )-~ 30 bei ng forned together mnth phenol , thereby
obt ai ni ng avﬁ' da| st E) Pro uct i n o ﬁ &B car nate
appar at us a}z? g;g%{% 't é)s o E;;rf %Pﬁ néi% rbt\:gite
conti nuousl ?ﬁ% }#1
phenol arfd /S |r"§t ncon ?nu m i< haheg ity a?m%

.at a posr |on . elom/colunh top 17 mhrch colunn was conprrsed of a

20 plate col um of 6 ntrn hei ght and 10 |nches In dirameter and provided with
sieve trays, frommterial feeding pipe 2 through conduits 4 and 39,
preheateg 5 and conduit 6, thereby allowing the m xture to fl ow down the
I nside of theifirstcontinuous nulti-stage distillation colum 1'. The:
t hermal energy necessary for reaction and distillation was supplied by 40
heating with evaporator 10 a portion of the | ow boiling point reaction
m xture returned from second continuous nmulti-stage distillati:on.colum 20
descrrbe@'belom/through conduits 24,25 and 7. togetherwth fresh dinethyl -
- carbonate fed from feeding pipe 8 and through conduit 9', and
crrculatrng the heated m xture through conduit 11. The gas distilled from
cohunn top 17 was |l ed through conduit 12 to condenser 13 where the gas was .
Co densed , and the condensate was continuously w thdrawn t hrough conduit
16. Fronft he withdrawn condensate, 45 a |ow boiling point reaction mxture
contarnrng met hanol which was a | ow boiling point reaction product was
obt ai ned. The reaction m xture continuously w thdrawn from col um bottom 18
was introduced into evaporator 33 through conduit 19. The residual liquid
in evapopator 33 containing the catalyst ifor the formation of nethyl phenyl
carbonate was returned fromthe bottom of, evaporator 33 to first
continuous multi-stage distillation coludn 1 'through conduits 34, 38 and
39, preheater 5 and conduit- 6. The feeding of catalyst E through conduit :0.
2 stopped at .the time when the concentration of the catal yst being
redyel edshad reached a predetermned val ue. The vaporized product
eontarnrng met hyl pheqyl carbonate generated | n evaporator 33 by
circulating a portion of the residual liquid flowi ng out of evaporator 33
t hrough conduit 34, to evaporator 33 through conduit 35, reboller 36 and
conduit 37, was continuously fed to second continuous multi-stage
drstrllaﬁfon colum 20 65 conprised of a plate colum of 6 min heirght and:
10 inches in dianeter and provided with a 20-stage sieve tray, through
conduit 40 and from feedi ng pipe 41 positioned 1.5 m bel ow colum top 26.
The catalyst (Catalyst E) for the formation of diaryl carbonate was
cont ™fuo ly fed In a liquid formto second continuous multi-stage
distillation colum 20 through conduit 51 and from feedi ng pi pe 48:
positioned 1.5 m bel ow the colum top. The nost part of the gaseous nethyl
phenyl carbonate fed to second continuous nulti-stage distillation colum
24 .~ EP O 461 274 B1 20 Is liquefied In the colunrnd the resultant liquid
flows dows tl~. inside of the colum together with the -catal yst, thereby
effecting tlireaction. The thermal energy necessary for reaction and
distillation was sup- plied by circulating the colum bottomliquid from
colum 20 through conduits 28 and 29, rebolier 30 where 6 the liquid was
heat ed, .and conduit 31 so thatthe liquid imas returned to colum 20. Al ow
boiling @int reaction * m xture contai ni ng di methyl carbonate and
continuously distilled fromcolum- -top 26 was | ed through conduit 21 to
condenser 22 where condensation was effecfed. A portion of the resultant
condensate was recycled to second continuous nulti-stage distillation
colum 2b_through conduits 23 and 24. The rest of the condensate was
contrnuod%ly wi t hdrawn through conduits 23 and 25 and recycled to first
continuous nulti-stage distilla- fOtion colum 1' through conduits 3, .4
and 39, preheater 5 and conduit-6. A portion of the condensate conti nu-
ously wi thdrawn t hrough conduit 25 was recycled to the | ower portion
of firstconti nuous nmulti-stage distillation colum 1 'through conduits 7 and
9', evaporator 10' and conduit 11. A hi gi®6boiling point reaction mxture
con- taining the catalyst and di phenyl carbonate and whi ch was continuously
wi t hdrawn from bottom 27 of second o



contl nuous nulti-stage distillation colum 20 was | nt roduced to second
evapor ator 42 through conduits 28 15 and 32. The vaporized product

generated in evaporator42 by circul g dus
f:l.owi ng out of evaporator 42 through condwt 43,

Q-,mrt io

n of the residual
to evaporator 42

l'iquid
t hrough

conduit 44, reboil er 45 and conduit 46, was continuously mnthdramn In a _
l.iquid formthrough qoTTdeEnSerT 49 —armd—Tfordurt—F aparized .
prod- uct contained| di ph A'rtOﬂBiED&SLihecﬂ&kﬁ:bngbedleﬂL\tJbE residual
fiquid in evaporato ﬂtﬂ@&%&@ggﬁpﬁrmtﬁ & Bl & of
draryl -car bonat e -.°ﬁbd‘Trcn1Tﬁe b ton1of avaporat r'Z? t'o jsecond
_contl n-. 20 uous 1 = StagesEstitHatto—cortmpo—through—condutit s 43,47 =
and 48. The feedi nd £ cla al YISEH througly con- dult 51 wag stoppgd when the.
concentration of tHhe Qata';‘ys’ﬁ DT ET G R @egntﬁd"‘cmﬁkt’érm ned
value. The flow rat|es “anE& Chalc oS A 8IS I PEF Ao [P SpRyrat us are
shown | n Table 6. egheH-t+eps—and—ther+esu-tstattatned after
the steady state had hegl® Ceqdah@dy, I e, Slowk kh JRbI® L. 325 FFxamle 30
(Preparation of cat|dgT)s SkdDt|% af Britfis (it it Urad R el d[byNkki
‘Co., Japan; ProductiNp=64/ & Ypacket imtjo acyl rMmder”W.Yy| “~%503%| nade of
quartz gkass (|engtfg§— Q ¢m di qapter. 1doem  andiLhe cyl fader wag pl aced
in a tubular furnadeg ST tinsigle|Qf the flugnace wag flushed with ritrogen
and ‘t:he furnace masthe ed=at =209 OC for [5 hours,| thereby|drying tlhe -
y-al-um na. Next, TO tHe cyl1 ndgr, Wwhicr had beep heated|to 200 ¢C, -was -
| nt\xoduced a (20 W[ nzei e soljution off tetranef hoxy sliane for |10 hours
at a~floff rat. of 5q g / 3thqeh)y' treatijprg the alsamina. T#e thusjtreated
product was alloweqde g_oi: ™~ a nitjrogen atpmspherej—thereby .
obtaining a catal yqiz £ yst F); |(Productjon of diphenyl darbonate)
Substantlally t he dane i L was perforned eqcept that
adipacked£ol utm of 2 m AG--ln heilght and {1l. 5 Incheg in di dgete'r' ‘arfd packed
wi'th Catal yst F was empbgzgd as ¢ach of tﬁ’e first] gontinugts nul tijstage
distillation colum an*?‘f e_seco cont i unuq il |-<Jam: dl stilldtion _
col um. The_reaCticQSE P;;glt%?n ‘and thd resul ts| attained after tlhe st eady
st e had been rgaded “waf & °'§:o in Tablle 5. Conparative|Exanple |3 45 Into
t hewsane sappar at.us [&s=l$ el @ Par ati vd Exanpl [T, whi ch™apparatjus is
shown | n Flg 6, _Eharzgg : f’%rnug onduit Q1 was 1218 kg of {4 mxillre of the
same conpositi onmasws»u._-d n gxami)l e 23. Heaction jas effe ted In -} '
substantlally t dane| #anaed as hﬂ Conmpgeati ve E ijng tank
feactor 62 by meand of |#le&tZ8E & nace 4& whil e|S "that the
tenperatdite of the |reaitidoB &ixtdre was Kept cons Ic and
t.hat the condensate S GOt T oSy W tHe at a rate
of 1.0 kg lhr. At t i R 'uiﬁ,-anoun@oi t he rawn from
the geactor had beg : =|&afk red@B 82 62 : -dnd the
reactton g xture W encotBh caE&®t 72|=TBe quaiTy of| the

wi t hdrawn reaction Jftx s 817 kg, ThE ratio B the gi&htity df the
feaction mixture r o the tank rgactor to|that charged intjo the
t:ank reactor I n t hils|CH tioR|Ex@pl e |H s thpe@ne agd @@ ratlio of the
guantity of 58 the 3ol R iQui d ME Lhdr awBtdr oughSendui t] 28 to
the quantéty of thdTShBITS i Thiv@Yh cdfIEt 6 % Exanpl|e &3. Adal ysis
showed that the re cS'Eb‘ﬁ ture cont ai néd®™14.0 % by wei ght of forjred

di phenyl car- bonatl& unt {of di phgnyl carbpnate fofnmed per kg of the
reaction m xture and,|p glour 125 gl kg- hix The| setyecti \i t4p of tlhe
di-phenyl carbonate [[Bsed Dn tt&;c@gpl c %@:ted 3283 %iAnpl ysifs of the
colum t & condens E§- {2atg sol ' & beelRRE- prodecsyl with a
selectivity of 8 %ds ‘bn the ghenol can- 25 EP O 461 274 Bl |verted.
Conparison of the g@ve,regults WIN the JFeSults DL EXanpllg 23 (T e
production rate of ggpheqy#-carbcnate: 524 .9l kg- hf ;e select|V|ty 5 9
shows that the metHod of 3 He pre<ent I nvention is|an excellfent  metfhod whi ch
5:. . can gf oduce di Myl —carpomaye ot oy at a g Teagtiomr ratle with a
hi.gh selectivity In a hegh yieldjbut alsgein a cofbi nuous |&ashion.|.

27
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Example 31

Using a distillation column as shown in Fig.2 as the first continuous multi-stage distillation column; a mix-
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VARV SN _ture of ¢ ngtgx[galgwgte, péra-cresol and Pb(OPh), [46 % by weight of dimethyl CarBdhata084 % By weight
, _ . of para-cresol, and 10'mmet/kg of Pb(OPh as continudustlyfed at 7.0 kg/hr from feeding pipe 2 througlp

QI_-,.

preheater 5, and :j:— ultalﬁousT , dimethyl carbonaf® was continudQsly féd at 268 kg/hr from fe@ling: pipe 8’ C
ok fough evape, 0’ and co it@}, thereby effecting reactioncat &l temperatiure aPeolu@nn bottqn ¢f 388
and at a pressure a@bl’umn top of 6 kg/lcm*G, while continuously witBérawing as a condensate a gas com-
nerit con r*'nghiethanol at 5.0 kg/hr from coldinn top 17 through conduit 12 and conderiser 1E,|ahd onthe
_ + _ NQyhernhhnd, Sditifuously withdrawing a column bottom Hsyuid containing 393 by weight gf_methyl_tﬂyl,car-
bonate a64.8 kg/hr fro fRe column bottom thraugh conduit19. . 0 0- - .0 - ' o
. 30 _U siibstantially the same opération was pggormed using dielhyyl carpgnate, phenol and Pb(OPh)s, to thereby
- obtain a column bottom liqUid containing 28.8 Y%owelght of ethyl phenyl carbonate. . . o a
) A disfitatibrcolumn as shown in Fig. 1 was used asthe second continuous multi-stege distillé’lon column,
and the column bottom liguid from the first continuous multi-stage distillation column was continuously fed
to the second continuous multi-stage disti llation column at 4.8 kg/hr from feeding pipe 2 through preheater 5
45  and conduit 6. Simultaneously, the above-mentioned column bottom liquid containing ethyl phenyl carbonate
was continuously fed at 5.0 kg/hr from the same feeding pipe 2. The temperature at the bottom of the second
continuous multi-stage distillation column was 200 °C, and the pressure at column top 17 was 26 kPa (200
mmHg). A gas component containing dimethyl carbonate, diethyl carbonate and methy! ethyl carbonate was
< continuously withdrawn as a condensate at 7.7 kg/hr from column top 17 through conduit 12, condenser 13
q/' 20  and conduits 14 and 16. On the other hand, the column bottom liquid was continuously withdrawn at 2.1 kg/hr
: through conduits 8 and 19. 88 % by weight of the column bottom liquid was diaryl carbonate comprising di-
_phenyl carbonate, ditolyl carbonate and phenyl tolyl carbonate, and the proportions of diphenyl carbonate:di-
tolyl carbonate:phenyl tolyl carbonate were about 1:1:0.8. '

e
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o

oo ' O
| -
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25 . Example 32

. -By-substantially the same operation as that employed with-the first continuous multi-stage distillation col--
umn in Example 25, a column bottom liquid contalning methyi toiyl carbonate was continuously withdrawn at
_ 4.8 kg/hr from dimethyl carbonate and para-cresol, and the withdrawn liquid was continuously fed to the sec-
- O 30 ond continuous multi-stage distillation column while methyi phenyl carbonate was continuously fed to the sec-
v " onhd contintious multi-stage distillation column at 1.36 kg/hr through conduit 19. The reaction conditions in the
second continuous multi-stage column were substantially the same as those of Example 25. From the time
when methyl phenyl casbonate was added, the amount of dimethyl carbonate in the feed liquid fed from feeding
pipe 2 was gradually decreased so as to obtain a rate of 0.38 kg/hr. Instead, the amount of dimethyl carbonate
35 - inthe feed liquid from conduit 6 was increased by 0.36 kg/hr. The increase was due to the fact that the reaction
' inthe second continuous multi-stage distillation column, i which transesterification ocourred betwéenmethyl
tolyi carbonate and methyl phenyl carbonate, caused an increase in the amount of the dimethyl carbonate
formed as a low boiling point by-product.
\.x Ori the other hand, the column bottom liquid containing 90 % by weight of diaryl carbonate comprised of
>~ 40 diphenyl carbonate, ditolyl carbonate and phenyl tolyl carbonate was continuously withdrawn at 2 kg/hr from
the bottom of the second continuous multi-stage distillation column. The proportions in the diaryl carbonate
of diphenyl carbonate:ditolyl carbonate:phenyi tolyl carbonate were about 1:1:0.75. '

Brief Description of the Drawings

45 .
Fig. 1, Fig. 2, Fig. 3, Fig. 4 and Fig. 5 are diagrams showing various modes of processes for practicing the
process of the present invention; and :
Fig. 6 is a diagram of a reactor apparatus for use in the conventional process described in Comparative
_ Examples 1, 2 and 3.
50

Industrial Applicability

_The process of the present invention in which ascontinuous multi-stage distillation column is.used to con-

tinuously produce an aromatic carbonate at a high reaction rate, with a high selectivity and in a high yield, can

56 -be advantageously utilized in the mass production of an aromatic carbonate, which is useful as a material for

" the production of aromatic polycarbonates, whose utility as engineering plastics Is increasing in recent years,

‘without using poisonous phosgene or as a material for the production of various isocyanates without using
poisonous. phosgene. .
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55 Exanple 31 Using a distillation colum as shown In Flg.2 as the. flrst
continuous nulti-stage distillation epbeswezaBIM X- 42 EP 0 461 274 B1
ture of di methyl carbonate, para-cresol and Pb(OPh)2 [46 % by wei ght of
di et hyl car®aeinat €, 54 % by wei ght of para-cresol, and 10 nmol | kg of . .
Pb(CPh)ZA was contlnuously fed at 7.0 kgl hr frontfeedlng pi pe 2 through N
preheat er 5, 1. amchrédes8ibripiiatuhigsh romatid Baibbikte viiich ReHRbE tAsesiBiRthd AIMAIR] Hatdriathe Al

2787kl hrs f r OMidomationGheltine cdisisting of & déllGAGRoRUPBRENGE byl 0'  and. CONC urt 11,
t-hereby effecting reaction at a tenperature at colum bottomoef 205 'C and

atz-a pressure-at col.um top of 6 kgl cnr G Whlle continuously wthdrawing o

asia.condensate a gas com ponent cont%u Cﬁb'mat hanol at 5.0 kgl hrfrom
colum top 17 through conduit 12 and conggenser 13, and on the other hand,
¢antinuoddly wi thdrawi ng -a' col unm bottom1i qui d cont ai ni ng 30: % by-wei-ght
of-methyl tolyl car- bonate at 4.8 kglhr fromthe col um bot t om t hr ough
condui t 19. Sut?gta'éiﬂf‘wa‘taf"g?"attﬂfép'g"&ﬂ@d%erat,t on was perforned using diethyl
carhbonat, phenol and Pb(OPh)2, to thereby obtain a colum bottomliquid _
contai ni n1q: 28.8 % wei ght of et hyl pheggi carbonate. Adistillation colum as
shown In"Fig. 1 was used as the secon uous nulti-stage distillation
col um, and the colum bottomliquid fromthe first continuous mul ti -stage
di-stil I ation.colum was continuously fed to the second continuous

Ml - St age di Shih hikbirOiherBGwitA réabtark sBiedidd fibi the G5y BRAMIADFRh BBmAicHy Gk %5m-
prefeal ey 5 | 5 paiid répsHtdby ArioR) dRalki BREkbhats reblagn@®BEY - Ment i oned col um

bottom | i quid.containing ethyl phenyl carbonate was continuously fed at 5.0 .

kg/ hr fromthe sane feedi ng pipe 2. Th%terrp rature at the bottom of the
second continuous nulti-stage distill &1069. um was 200 oC, and the
pressure at columm top 17 was 26 kPa (20d mrHg) . A gas conponent cont ai ni ng
dizmet-hyl 2¢ar bonat e;* di et hyl carbonate an@ net hyI et hyl carbonate vvas
continuously w thdrawn as a condensate at 7.7 kg/hr from colum top

t:ar ough condui 2"4® '“"‘Etﬁfﬂmiéﬁhe’f@ °2‘€5‘ %5RY Ri:%mc?u I“F?Q&Q?“*&Wefems ema“tvmwwéts 1

hand,..t he..cal urﬁ]mo‘i?fbt"BﬁP'I“f il ée%%ﬁf;la‘? " % g to 10
th h dui %8 g

oy cHoonaite ng%?{. .,., ag ;»a . &%rawttg;%g%pt@:% v
phenyl tolyl car onate n et

. thenyl carbonate:dl - tol yI
carbonat e: phenyl tol yl" car bonate vvere about 1 1:0.8. 25 Exanple 32; --By"

stbstantial l'y the sane operation as thaﬁ oyed with the fi rst continuous

mul ti-stage distillation col- um i n Exa 25, a col um bottom | i qui d
cgntaining nethyl tolyl car bonat e was co:'g)l nuously withdrawn.at. 4.8 Kg/ hr
from di met hyl -car bonat e and para-cresol, and the w thdrawn |IC|UI d was
continuously fesd&o the sec- 30 ond continuous mul ti- st age distillation
col ugm, whi l e methyl phenyl carbonate was continuously fed to the sec- ond
continuows nulti-stage. distillation colum at | .S6 kg/hr through conduit
19. - The reaction conditions in the secBROC@nt i nuous nmul ti-stage col um
were substantially the same as those of anple 25. Fromthe time when
net hyl phenyl carbanate was added, the ampuntof dinmethyl carbonate in the
feedllqwdfedfromfe |n% [ e2vvas adu% de reasdso as to bta
a'rate of%0. 38?#'7’ %?P%Wi é §A‘§

feed liquid frd '@ he corr ondin % F@ a|a ere :er ?rese

due to the fact] YT he s|pon n contl nu%us T ?
di-stillation coa\"urm In V\hl ch transesterl f| catl on occurred between rret hyI
tol yi - carponate and nethyl phenyl carbonate, caused an increase In the
arrount of the di met hyl carbonate fornmedregoR, | ow boiling point by-product
i the other hand, the col um bottom i qujd containing 90 % by wei ght of
dt -aryl carbonate conprised of 40 di phenylQcarbonate, ditolyl carbonate and
phenyl tolyl car bonate was conti nuously V\Zthdrawn at 2 kg/hr fromthe

bot t om ofss t he SRR I adefinadaiove) sl atby-pfliis ehatictkizddlirthat@sld stertihgWateriBhend said re-
pr 'oportions i n detastath aantinousiy fedleredoatinpéusahiuiticstagy tistiliatido colarbrets elifdcd lighid phase andlor
¢ar bonat e: phen ;das#w@hasaarbeﬂaﬁmtmwrwhb?rbbehﬂebn 1D thpHresdhce of & cdbyystin sgixt distiliatiod
t ‘h’ e Dr av\,1 ngs 45column, while continuously withdrawing a highi boiling point reaction mixture containing the produced ar-
. omatic carbonate or aromatic carbonate m|xture in a liquid form from a lower portlon of tha dlstillation

44
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Fig. 1,'Fig. 2, Fig. 3, Fig. 4 and Fig. 5 are diagrans show ng var.i ous

modes of processes for practicing the process of the present |nvent|on and .
Filg. 6 is a di agram of a reactor app&Paues27881 use I n the conventional:
process described in Conparative Exanples 1, 2 and 3. 50 Industrial

Appl i cabi ity TdRmRbRF@Rmusls WitkirdWing 256% boh.na/@om te@&tioh erm dohtaifth adﬁﬂew - bR a
mul ti-stage di SjabdousdotnPfonk ar bppst pbitiok!Srakh Jré?iﬂéi@ﬁ‘bohﬁﬂn%@fdﬁl aMorP{h b\Cénalliig the aro-
aromati ¢ car bonadtie catbonate Bi fidingtie akhonate mixBirto b¥\brbducéd ddhtBllous] €CtiVity and in
a high yleid, can 56 be advantageously utili zed in the mass production of

an aromatic %ar%en@msa%r!lemwrcblmfbeﬁamctemdmtm$aa¢qaulystﬁs;ﬁcatalntv1mcbi§r§duhmnsaﬁ
aromatic pol y ¢ disfjdphases and iggiessnt in g staty dispolyest '@QQF'WMMW the toninyopgmulti-stage dis-
I'Rict easing In rtﬁ'ﬁt@ﬂ@'g@h%"’” 1hat salg petalysd jsagsolid satalyst wihish [§isebetpatinly ipsoluble insaid liquid . . - .-
mat erial for t %W isdispesad: iy siplg yndisrolv 'Béi}ddhﬁf’ ghase, Withim e contiruopymyltbtagsdisu s

phosgene. 1043 ngolygh 274 B1 dains 1. A process for producing an

aromatic car 5)0 nr% Brotddl GRoGRIR dafif? 3, chis .ﬁ Haf 26l GntAucnb uftilslide G io cotfin
lect ed from theg Ge@sss rird Bontisolid HuitRitadd afél AT RRA s8odnd BonBRBI ge dis-
R1OCOR 10 tillation column connected thereto and that the starting material and the reactant which are continuously

~an al ky Laryl e thenat @niireBis@mfibieRs difiation bolumn are, respectively, a dialkyl carbonate represent-
" OC. 0 and a redbyure thereof with a reactant selected fromthe group

consi sting of an aromatic hydroxy com 20 pound represented by Ar'CH,:
an al kyl aryl carbonate represented by 0COAr3 1 25 '

0 apd a m xture thereof, wherein each ORDR1R2 and R3 Independently
redag;enus an. al kyl group having 1 to 10 Jarbon atons, an allcycilo group
having 3 to 10 carbon atonms or an aralkvwogroup haV|ng 6 to 10 X carbon
atons and each of Ar , Al and Ar3 |ndependentl represents an aronatrc

group having 5% mtg;hydro igsompound reprs; the 'g rbanate
aromati c carbo t Tﬁ“"t &Iﬂ’ﬁfl%’ ‘iﬁm "gn'? jon T"F"gggfg&g: gmﬂdﬂa“f’ﬁ@mthe.
st ar ti ng 2t er i Grer axtenofte i TR Resls eﬁﬁ ed

0 andl or 40 Ar CCQAr, 45 wherein R and Ar are respectrvely, sel ected
from R, R and R3 and selected from A{l c and ArOin cor- respondence
tothe st arting material and the reactant “produce an aliphatical cohol, a
di'alkyl carbonate or a m xture thereof cq;respondl ng to the starti ng ' '
matler/i al *And the reactant and represented by ROH andl or 60 ROCOR, ::55 -
wherein R I|s aSn-_deéhimeﬂbﬁMyﬁ,dm&dab&uaw@dwuahmmnwum_rmmmind
starting nat er iredctiansixta@icontihgousipeitidrivn frome tieapper partansr the fiestldistiiatian calumbn inaroalis
rrul ti-stage di shaticabhobmepreshiedby R'OHand whith mockssurithar gmprdses eontiuously feeding the pro-
duced high bolling point reaction mixture continuously withdrawn from the lower. portion of:the flrst dis~
tillation oolumn and containing the alkyl aryl c&rbonate represented by

o | | Rlocoar!,
0

in which R1 and Ar! are as defined above, and an alkyl-aryl carbonate reactant represented by

45 - r30coax3,
0

50 inwhich R*is the same as or differentfrom R! and Ar is the same as or different from Ar' with the proviso
that R2 and AR are, respectively, not simultaneously the sams as R and Ar1, to the second continuous
‘multi-stage distillation column to effect a liquid phase and/or gas-liquid phase transesterification reaction
therebetween in the presence of a catalyst in said second distillation column, thereby producing a high.
boiling paint reaction mixture containing a diaryl carbonate or diaryl carbonate mixture represented by

arlocoar?, Axlo('-:omc.3 and/or Ar30coar3,
§
0 o )

45
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gas-liquid phase transesterif ication reaction thprebetween In the presence
of a catalyst in said distillation colum, while continuously w thdrawi ng a
hi gh boiling point reaction m xture ERM&li2MBYy the produced ar- omatic
carbonate or aromatic carbonate mixture In a liquid formfroma | ower

portion of thefliridhiaklaRd A@Qre‘ltédéfm@d@b“e"—%nd ah“ﬂéhmb“ﬁouﬂt%hdn mnltme n@mmgladm%ls '
EP 0 461 274 Bl;ama@iemgqammeﬁg@hgem usly wthdraw ng a | ow boiling point _
reaction m xture containing the by- product In a. gaseous formfrom an upper

portion af the distillation colum,by disstillatign, thereby enabling the
aro- matic carbonate or aromatic @a reRTPEPBre to be produced -
continuously. 5 2. The process accordingito ckaim1l, characterized I'n that
said catalyst Is a catalyst which Is“soluble Fn said |iquid phase, and is
present In a state dissolved in said |iquid phase within the conti nuous
mui ti-st#ge di 0947 || ation col utm: andor ‘that said catalyst.i's a solid.

catal yst which is substantially Insoluble .in said..liquid phase, and is
di sposed, in'a state undissolved in sg3,djgdui d phase wi thin the chti nuous
nmul ti - stage dis- 10 tiliatlon columy 3. The process according to

cllaim 1, characterized in that said contiguous nulti-stage distillation
columm is used as a first continuous multi -stage distillation colum and

has a second CeyinichHAuS RIAb bd doitedLbovwhareh e RS8N PARDG Al
and that the Shﬁfohéimthﬁghﬁfn T mﬁn«ge eaaiom o R LA o o

to e first cCosliirgpbiftySaction ntumrstsmnwugwmdﬁhh ﬂ&ga&bwmnﬁhmanhﬁaspﬁﬁﬁmw ald,
| Kybo car begtahddistifdtior Edhiinby @@tilationR OCOR , , 20 0 and an aromatic

hydroxyconpound represented byArl OH, the ar omat i ccar bonat e

or ar omat i cc# bdherecess axconding teclaingi oherdcterized ih thainetddetalestis Ialcgﬂysbuhith ingplqbb linsaid

reaction m xt ulqidpbene; and iswpessont Rjastatprdipasiver! insaid fiquid phase within atiieagione eftherfires ponie-

the first di st P?‘{S&‘!"F‘bﬁ?gedisﬂ nj colupp and 'k?/F nt&'a?qsm\'&'tsearé "é@@r??'éﬂ" for
R1OCOAr | 281 30 lajyst which, inpaid I gg’dgf’?ﬂﬂﬂrct
contained in tH 8'&°q ?9‘1"1 H“H B"“@}BETE"HE? 'l?rﬁ"‘i‘ﬁ%?i“ﬁ‘f"é" "?}'Bh’(“? digHjlat

wi t hdr awn fromo? ~°50 ?° fyousmuyitislage; F'FI ation colum Is an

all - phat i c.52l eRd1Re ce§s%9 I diim B 0@l cter@adlin YHAL s thé S2A7 2SR 1ol AR Uifferent from

co 1 seg cont ARLkAEwhish préx8sirdlEhet ddMpiiberecydiiia @13 IgW talfnd 1dint fedtEloriAiktNe wit RGWNIBA
Ire Tont i NeHalipper portidnuA thd\sbkohd @tinubid niftidige RiSliilatish toliinn britohthiifg a Slaikyt car-

t| I lati on .col uma&ﬁébr&emynl ng the al kyli aryl carbonate represented by R

OCOAr ,  A0~~~~~~~~ .in which Rl and Arn are as defined above, and an aI kyI

aryl -carbonate reactant represented by 45

R30COAr 33 0 in which R3 is the sane asRoﬁ’CQﬁ»:’fferentfrom R and Ar3 is. the

same as or differentfromArl with the pravi so that R3 and Ar3 are,

respectl vely, not siml taneousl y the sane“as RI and Arli to the second

conti nuous mul ti-stage d | ation columm to effecta |iquid phase

andl grgas- | i und“ﬁWé's“@“tl"P%'ﬁgﬁg'ts@P?T"ftﬂ'atf"f‘Bﬂ“"P'bact| on therebetween In the

presence4of ga Ef .ﬁﬁé&i ackdhdifth Yal P ifhctihisth il thilshif eonﬁmowm.u.w;ergﬁ@wamn column
pr.oduci ng a h' sod ¥ b Fit s BntitAbUd multicseigh istatibn EoiHhrEant A2 la3bdahd\BnthublisML stage dis-
carbonate or diifdiish cofuminleeinadtéd thdrstd sHd@nat B EtEGIRGYhashalind fve reBEthrivivhid dre continuously
Ar I GIOAr 3 and/ ey tAhSHirsiabhtiRuoud Multi-stage distillation column are, respectively, a dlalkyl carbonate represent-

pu ed by

rRlocor!
0

and an arematic hydroxy compound represented by ArtOH, the aromatic carbonate or aromatic carbonate
‘mixture contained in the produced high boiling point reaction mixture continuously withdrawn from the
lower portion of the first distillation column is an alkyl aryl carbonate represented by

* [ L M S *



L. dilt HETfI ii 1111111 C L M S * EP 0 461 274 Bl in which Arl
and Ar are as defined above, and a | ow boiling point reaction m xture '
contai ning a. -dial kyl carbonate by- perosusatzza®pr esented by 5

R10OCOR3, R10COR3 0 ~0 10 and/ or R30gOR3, 15

:0-1n which RL and R3 are as defined above, wherein the produced high :
bailing point reaction mxture.is con- tinuoysly withdrawn In a liquid form
froma | ower portion of said second dirdiocoaatli on col utm and the | ow boili ng
poi nt reaction mixture Is continuously wlthdrawn in a gaseous formfroman
upper portion of said 20 second dis@ Ilation colum by distillation.
4: The process according to claim3, characterized In that said catal yst
'§'-a cat al yst whihish Rl and4dlatels defined abaveclariditiepbly-ghrogitieontainedhiol thie propucediew boiling peint
st'at e di ssol vedeattion gwhitige tantinvouslyprithdrewviiraniyiherupper oetiog of thefirstalistitidtien dolump s an ali-
contin- dous mabatic alsehalgepresented by [RA@H, end whish nrepesa fugthericomprisesoxantinumnly feading the pro-

aut-t.i:- st age:. di-guded high holing et (agetion gixtregontimously withdriw frogihejowes pertignsaf thedirshdis- . ..

sol id cat al yst tiaipeeelums agd eostalning thajalky arvheagiopass reprpsentedbXl | i qui d phase, and
Is disposed, In a state undissolved in s& d |liquid phase, within at | east
one of the first continuous nulti-stagdogbakll! ation colum and the second
continuof’s nulti-stage distillation col ufn. S. The process according to -
claim3 or 4, characterized in that R3 19 the sane as R and Ar3 is )
different fromArl, and which process further conprises recycling the | ow

boil Nng poi nt  §&ach RPthaKivsle ts Befiied e 1ling do bl bdRfinud i Rliti-RtfoldisfibtiGH coyff to ef-
secoQd cant i NUQE Iigidd pHasSnaBEgastiquid ghbsal damB sseeledliftarmoiieul srarahsabtariftion réabtfoh by
car- bonate repiRRRAIbGRIBs biYhedlRyl aryl carbonate in the presence of a catalystin sald second distillation column,
R1OCOR3 40~~~~thereby froducihd\& high Bofilhg Sl teattion miktuid dohlalniad & gieryChiafbhatd ragrésanted by
colum. 6. The process according to claim1, characterized In that said
continuous nulti-stage distillation colum ig used as a first continuous
mul ti-stage distillation colum and part 0goag end continuous nulti-stage
diis: tillation col um connected thereto dnd that the starting material and
t he reactant which are continuously fed o the first continuous mul ti-stage
distillation colum are, respectively, a dial kyl carbonate represent- ed by
45(R) OCORL and "%mmg (AR RS def 'ﬂegymwe bejtipe Peipfreactionmiurp gontaining a disjkyd carbonate
aromat i c¥ar bof4PRMSHERBRELI Y carbonate ni xture contained in the produced
fizgh boiling point reaction m xture conti:nuously withdrawn from the | ower
portion of the first distillation col whpdgrlan al kyl aryl carbonate
represented by 98 46 | 11111111* 11111113111 1111 * C L M S *
461274 §l R OCOMXC 6 0 SR |

¥

in whict R'ig as defined above, wherein the produced high boiling point reaction mixture is continuously

EA withdrawn in a liquid form from a lower portion of said second continuous muiti-stage distillation column

s \« and the low boiling point reaction mixture is continuously withdrawn in a gaseous form from an upper
' 40 portion of said second continuous multi-stage distiliation column. , :

7. The process according to claim 6, characterized in that the process further comprises recycling the low
boiling point reaction mixture withdrawn from the upper portion of said second continuous multi-stage
distillation column and containing the dialkyl carbonate represenbe_d by

45
Rlocorl
0
80
to said first continuous mutti-stage distiliation column.

8. The process according to claim 6 or 7, characterized in that said catalyst is a catalyst which is soluble in

_said liquid phase, and is present in a state dissolved in said liquid phase within at least one of the first

86 - -continuous multi-stage distillation-column and the second continuous multi-stage distillation column,

-andfor that sald catalyst is a solid catalyst which is substantially insoluble in said liquid phase, and is dis-
_ posed, in a state undissolved in said liquid phase, within at least one of the first continuous multi-stage
distillation column and the second continuous multi-stage distiliation column,

O O A
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Oin which R ‘and Arl are as defined above, and the by-product contained in
t'he produced [ ow boiling point reaction m xture continuously w thdrawn
fromthe upper portion of the first ERe4gti2raBi on colum is an all- 10
phatic al cohol represented by RIOH, and which process further conprises

conti nuousl y f%ﬁatmsééa&raggqo claim®, &uﬁgtg: »E%g that é;ﬂ'cttanw isRQhtRst WRAEE saﬁ%: sald

m xture cont i nyQutSndseVhid 14 prage Wehid Rt di&Y8 within bAkA of thb uous
tillation col umutadkide aeiiadidn ‘-‘nﬂn ta.ttﬂhaédsxrld Bhthlious FuRRBGL BstiiBiInBIBMH, S

R OCOAr 1,5 | i N resbachie daiblyats dse@inkhe¥iret e sedsriol dRERAIGHSRN RS 4rd the B&nédt aRBRint.
conti-nuous multi-stage distillation colum to ef- 020 - feat a

I'i qui d phasdThg precegmarceriiing fo¢lalan® o, chamasterized dthad part ortall ofibb cadelyshsed in the first
transest eri fi c&eMtigypup euii-sleagdighillation oplumn isniesentin astatedisspived ingaid inuidphpse and that, in
carbonate | n t fReding ledhefeeond pontipususnyiti-ptage distllistion enlugmdhediightbpilitepojnbigaction 'B'M‘t’e '
t her eby # oduci H '%Y’"H'I" H“' fosp from ﬁ "P@&fét‘ﬂflsﬁdﬁt"k’t'?j'r"e'"'eﬁﬂt*’ew"h‘t ! highgolling,,
carbonate repr @g 9agtion g in liquidform is introduced to a first evaporator to effect a separation of said reao-
ArzOCOAr 1, 0 clon mixture intc an °"ap°"qt‘ﬁ’ RRPaDRt geniaining thecaliylaryl prtbpraty presentady 5 | ow
boi i ng point reaction m xture containing a dial kyl carbonate A. 30

by- product represented by RIOCORL, 0 350 In ich Rl Is as defined above,
wher ei n the produced hi gh boiling poi R™QQAati on m xture I's continuously
withdrawn In a liquid formfroma | ower dortl on of said second continuous
mul ti-stage distillation colum | 's,. &hd the | ow boiling point reaction
mXture I's continuously withdrawn In a gaseous formfroman upper 40 '
porTon gf sai dnceeanal Qed having CeSatlst tissobbdered] dhtl part dtbl 678aid Slapdiited componkhte
process accor disfe t theabmhdiobtinuoisanulticdtags distiEtidnTolishe, iwhild recypiing p&r&c af oftielvesidual
conpri ses r ecy d4uidygntaihieg the dissolved catalyst to the first continuoys multistege idisdjlaiani calumn.eact i on

m xture vmthdrawn fromthe upper portlon of said second cont| nuous
mul ti - st age i ‘?‘f’?"’&fﬁ‘iﬁf’P’@?ﬂ“& Hpim& HH'“E‘ ‘?{P&Pﬁ& catal the second
|

(epreseriea by “% "% t;tt}"ﬁtgtt} e ﬂt’%"" ! “?“ti%{

. rom or or umn asebo ctase
sai d catal yst ,?%a ﬂ% , atF
present in a st 1SS0 ase aﬁ’f one of
th i rst 6continuous mnul t [ -st age d| stl I I at [ on col um anO t he second

continuots multi-stage distillation carbopoaghdor that said catalyst is a
solid catalyst which Is substantially inspluble in said |iquid phase, and
is dis- posed, in a state undissolved In@Qaid I|i qui d phase, within at |east
one of the first continuous multi-stage distillation colum and the second
cont | nUOYsS mul bind sresidyel lidiis having adid @kalyelisdsived thérein, and recycling part or all of the residual liquid
~~~~~~~~~~~~~ sontaining-the-dissolved-catalyst to the secondiebhtipuod§ mulﬂ-mgdaﬁstmeﬂon ddhennpr oc e s S
accordl ng to_claim8, characterized in th t said cata s a catal

whi ch 11&b " Be Rropessaceprdin int t °F
sa: &L: Zwsg pr "?atﬁ’és W’&lﬁ‘?ﬁ’ ‘Egsiqgfh E‘“ﬁ"i'{b's? %;Idﬁa% an|dt at the |
distil]akaon C@Pﬁ?ﬁﬁ er por on° |%8600 Eﬁljtﬁﬁat:ﬂllh ttr?ac qn ura 'wg TH& form
G éla

secon ara jon of
col umn, wherei [or i1 & miture i

oty ? rﬁmv’:{; é;Feé

second distillatlon colums are t e sane or roce s
according to claim6 or 7, characteri z;ﬂ in t{tat part or aII of the

catal yst used in the first continuou age distillation colum is
present M a state dissolved in said liq d phase and that, in feeding to
t he second continuous multi-stage distil 1Qtion colum the hi gh boiling
point reaction mxture 10 withdrawn In liquid formfromthe | ower
portion of the ahdaesidul iguid hdving saichcatalystsdinsolveld ¢hevairt, braliveopelingipagtor Bbof themeggpidual liquid

50 containing the dissolved catalyst to the second continuous muiti-stage distiliation column.

13. The process according to claim 1 or 2, characterized in that said catalyst is selected from the group con-
sisting of a lead compound, a copper family mgtal compound, an alkali metal complex, a zinc complex, a
cadmium complex, an iron family metal compound, a zirconlum complex, a Lewis acid .or Lewis acid-

55 forming compound, an organotin compound.arnd an inorganic oxide.

14. The process according to any one of claims 3 to 12, characterized in that said cataly_st Is selected from.
the group consisting of a lead compound, a copper family metal compound, an alkali metal complex, a
zinc complex, a cadmium complex, an iron family metal compound, a zirconium complex, a Lewis acid or

-
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‘point reaction mxture in liquid formis Introduced to a first evaporator:
to effect a separation of said reac- tion mxture into an evaporated
conponent contai ning the alkyl aryl EP8MBb2¥4tBd represented by 15

~~~~~~~ R OCOAr' 0 20 and a residual liquid having the catalyst

‘di ssol ved t her wi,acid AdimRg bdmpBlindfdnl o a@ﬁotﬁabrﬁboer\eaa‘aea%&eanmmnem Is fed to
‘the second continuous multi-stage

‘or “at1 of t e Thepradesslacdordipg itadciairo it 20r 118, rebpradtesizadi i thetl said dontimions maiti-stage didtidation
f.i r.st -comt i nuotplsmmis of & plate galumndipst @ packedicovmrcigpe ama mixéd typeldi plate cowwsad packatadi- Ng
‘toclaim®6 or ymm characterlzed In that part or aII of the cataI yst used In

.the second nuo IIIO | on nhﬁlpous
astate di s 5 % %E%P -éb tmo "Q iS¢ indepen
conprises | nt r& Qé‘gcj: cﬁ, (ﬁ; q}e'ﬁ%mmn n
I|qU|df’6rmfromt ower COﬂ dr'st a|onc

'second evaporator to effect a separatl on of said reaction m xture |nto an
‘evapor at ed fARARGiceONt @i Ning a dlaryl carbonate represented by 03 30

‘ALCOA3r1l Ax 35 and a residual liqujd having said catalyst dissolved
‘therein, _ang resusibi 2@ HoRtellungleindd dromdtiséHaR CaiBSrath. BrhfadsoRtdiél UmEUErarighdinds ald\der

di ssol ved cat %mme&miﬁlkwaﬁmah@eﬁmumus mul ti-stage distillation -
‘colum. 12. The process accor di ng to claim10, characterized In that

‘partorall of the catalyst used in thesecond con- tinuous multi -stage
.dlgj | ation colum |Is present in a sRA0E0R ssol ved In said |i qui d phase,
‘and\t hatzt he process further conprises i#troducing.the high boiling point
reaction mixture withdrawn in liquid forfhfromthe I ower portion of the
second distillation colum to a second evaporator to effect a separation of
sai d reacti on Mperyreeorets dargastelhdushr at ed conponent containing a diar yl
‘carbonate represented by Ar OCOAzr1l 45 0 and a residual |iquid having said
‘cat al.yst#5di ssol ved therein, and recyckhRpgogset or all of the residual
:iquid containing the dlssolved catal ystgto the second conti nuous
multi-stage distillation colum. 13. TheOprocess according to claiml or 2,
.characterized in that said catalyst |Is selected fromthe group con- sisting

0f® I ee}qd CONNRK Bdmisshefs BB susheNdhitel ATRETBEMASHIR Hitdfitem RBakihiéR ldbr diBdeR Bruppe der
.corpl ex,™a zi NiionetisghbiehlydroRyveibinbiingsn, GagestefburcipAOH, ami@aayicyrbmteadargam dwennd,
‘a:zirconiumconplex, a Lewms acid or Lewis acid- formng conpound, an
organotln conmpound and an inorgani c oxidé. 55 14. The process: according to
.any one of clains 3 to 12, char act eri R&acoard hat sai d catal yst is selected
fromthe,sgr oup .consi sting of a |lead corrpt!und a copper fam'ly et al
igenpound, an al kali netal conplex, a zi n? conpl ex, a cadm um conplex, an
ilraon famly metal conpound, a zirconiumconplex, a Lewis acid or *
1111 ~~~~‘md53m!§?thf1 ﬂ%@(?‘is@e"@ﬂ'ﬂs‘ Y&be' jP‘fes I""n R' R’ ‘EF"RC)“‘EB'F"QQH" gine ‘NBW'&P”
-aci §-f or m ng c'B'FrP t?ﬂgghrtsoftﬂser" 'e°d gine
The process ac’fq )‘?P "s'g ’ b:g?% °a"i°;-
.cont i-nuous nul TH= pﬁnl" mme i Ens jg ?gi ﬁ:ﬁ'a
ein aromatls es G rbonat F e| mlsc roma er ar on
type a packeccmcao & f are urm-: an -
.16. . The. roce S accordl ng to any one of cI ai s 3]to 14, charact er| zed

| n that each of said first continuous multi-stage distillation colum and
:sai d secBnd continuous mul ti- RAEPArdupd/odetiAwoCoAmymMm |'s, indepen- 10
dently, of a plate colum type, % packed col unm Wype or a mixed type of
‘pl ate col um and packed col um. Opat ent ansprfche @1 * 1. Verfahren zur
:Herstel l ung sines aromati schen Carbonate, unfassend di e Uresterung sines
au s der & uppeviabeiR unid At jewdile antdy & &2 and Rﬁéhzg.emhdﬂ Ar2 gntrAcdentsprechend dem Ausgangsma-

terial und dem Reaktanten, gew#hlt sind, und wobei als Nebsnprodukt ein aliphatischer Alkohal, ein Di-

alkylcarbonat oder ein Gemisch davon gebildet wird, entsprechend dem Ausgangsmaterial und dem Re-

- aktanten und die durch ROH undfoder i '

5. “ROCOR

"
0
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stillation colum, while recycling part



- S R OC0. 01, 20

sRO e 0 Al kylaryl car bonat e,
dargestel It durch 26 . . EP0461274B1 ' R20COAr2 0 Q)
30 - und. Gemi schen davon ausgewahlten Ausgangsnateri als mt einem

_Reakt anten,  d@smgésteiit s wolbi RaREobEderiAEr@RTddBrahgReriydibtnAst e tdsiAnslangmaterial und

- dargestel | t d uér(ﬂbaKMrJt karltinuibplich AN din ket ifbieradhb MeRrstafen-Dastigstbhskblorine dingatétetRBOIBEAT 3
35 : .80 daB zwischen diesen in Gegenwart eines Katalysators ih diesefDastilthtiGiskalchodane Fiksigpha-

. ausgewARl t i Sisen- uiriidbr GhadssigpbaseirUmedRtungsrelaliith sinttibdet mghrendfedrReektioasgemisch mit
“Al'kyl gr uppe mhbhein Siddbpubikt, dés hdseaiskieré bramativehe, Cadiomst oder Benyisshivercanematisahprplerbpng- 3
“hl's 10 Kohl ensdnchthalt, dontinuiestinrin issiger Forth aus dempateriry %&ﬁ%t"h’f'ﬁ“ﬂ@'%i’%ﬂbﬂ@"m’"
“Kohl enst of f at eirtvndsindlesktiansgeriech e nipdaremPipdepynitydag e ';%G

'mat i sche - Gr upgem plerenTeilsierDestillagienskalanae dyroh Resiietion shasrogenyy fe Kontinulerliche
. ent spredhend dierstehung dennsametiscaen Garbopateioderdes RemiRahas roa ﬁf°m§t18ﬁhea BheNeten afmaglicht

. Car bonat oder “@'Fn Gem sch aromati scher Carbonate gebildet wird, dargesteilt

“durch 46 t Uéwelq&% A6 it der fiiSsigen Phass 15s-

: 0 vwobel R un e&&(hren et i)l:ipruch X d?:s gem[felﬁgigemﬂse ihHakaib dé¥kontindérfichemBlety S,

-entaprechend dggg,/ WMM \Bﬁib@hﬂdﬂﬂ&dd@ﬂﬂrﬁ@lﬂk&aﬁﬂ&l@ﬁstetﬂ@%t&risﬁldﬂ'ﬁh diesad
“wobel al'® Ne b @i84igan! Hidse ik WesBrtiicRElPniasich R undlinkerR@b der kontinUldriichér Mehkspuasrmeatitati-
Yodér sin Gem ShdkoldhihéGieiln bl Alissigbr RhasexiihgeiswiBntndhenieguisgangsmat er i al - und
idem Re- aktanten und die durch -ROH undl oder ROCOR 11 0 49 | ! 1l 11 Qll1l

1 f\?) 111118: | Verfatiren naghAngprudh i, deviurctpspkenizeiceatdalh die k%t'wuf"cmﬂi’é'rs‘ “' %!'ﬁi;

fd ni ey |st- kOUMG@ISmeg@F@éﬁMMP@?m&e“'sH%W'a §'§ Pl'g
"ReakTant kont ieinazweltejkentingieriiche Mehnstyfen:Diast|liatjopskalgane verbunden ist, und da das "sgangsma'
“Mehr st uf en- Dedgrial ynd dprdieakiast. israntapiprieh ie fip gt 88#"-%*"'3%%5'?!31‘%‘* neReist ¥en
In" Gegenvvart emeln dsgh 5| ysators in dieser Destillationskolonne el ne
"FI I ssigpha- s -~ sen- und/oder Gas-Fltisui gphasen-Urest erungsreaktion
stattfimet, wahrend ein ReaktionsgeniR3ogortt hohem Si edepunkt, das das
‘gebi | dete aromati sche Carbonat oder Gem #$#ch von aromati schen Carbona- ten
enthilt, kontinuierlich in flurssiger FoPm aus demunteren Tell der
'Desti Il ati onskol onne abgezogen wird und ein Reaktionsgem sch mt nlederem
@epunkt AfargdieindaRAGREBSHAKEzwEsMetalch ArO ddrgisfomns afomatBord tlytratyesrisimiuigind,
Dest® | i at | @psiled dstftisdhb CarbBorlatsibi ardnatischaCatinpatganieh, das in dem gabiketap Reaktions-
kont i nul er | i chymisth mit hoheririsiedeplrikt) e kitbuledicnans desrointrenCeit dovsrsterDestitationgioionne
'Gem ‘ches - von ' edbgéragenairh,@nthalen Ispeiaidech er mbgi i cht wird. 2. Verfahren nach
Anspruch 1, dadurch gekennzei chnet, daB der Katalysator ein In -
‘derfl fisgigen Phase |s- |ldher Kat aI ysptor i,st und I'mgel Gsten Zust and In
:der f1:Ossi gen Phase | nnerhal b der kont R T4 chen Mehr- 15 '

-uf.en-Dest.i || atl onskol onne vorliegt undjoder daB der Katal ysator ein
ter Katalysator Ist, der | n di eser ff CBsi gen Phase. I m wesentlichen

wml gl 1 ch I'st :und innerhal b kon wwo | rg' Q?éatslNl L@.L.Joaukt
.0onskol onme I n }ﬂ;%@?qm b"p'@'ry“’ %'%tizgsch 5]3 gﬁﬁ Eg, dem obe.-en |
ivor | i egt. erer ion 0 nne I n|s i @Q&&fe@ aped .
.daB di e kontl ng f o fi |éﬂﬂﬁ1uierllche2uf |ng desgebllh&&rmbaﬁi-
als: el ne er st e, KomhIRll oh&.hﬁed\éﬁ tsw ksmml;m&hl dub @l (HLFHTTINEER Brsiéh DUt iohs-

wird und das nﬁdonh bg&oﬁﬁ wirdahd fs K&rﬂlﬂyﬂitﬂc%édaﬁ B&gestelit durch
I\/Ehrstufﬁn Desti |l atronskol onne verbunden ist, und dag das Ausgangsna-

rRlocoarl,
il
o)

wobsi R! und Ar wie oben definiert sind, und einen Alkylarylcarbonat-Reaktanten enthélt, qar durch
' i
R30COAT3

u
0

55

dargestelit ist, wobei R3 gleich wie oder verschieden von R ist und Ar gleich wie oder verschieden von
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‘terial und der Reaktant, die kontinuierlich in die erste

Mehr st uf en-Desti | | ati onskol onne eingeleltet wer- den, sin durch 25 -
R1OCORL 0 * 30 dar gest ei ER @481 2D B1 kyl| ear bonat bzw. sine durch
:Ar10H dargestel lte aromati sche Hydroxyverbi ndung si nd, wobel das .

‘aromati sche Capiq it dePiaigatel G LFAICHIRGIPRASCRTHIA Boddatind Wie RN Art haben,

. gebl i det en Redgkdid Naks kodfilleRios MohtstURAIRBHIRIIGHEIRIRHIFUMfatE 8 olte Filissitphedsn- usdiodaus
~dem unt er en Tedab-FilSYigpRdse-OneddSiigbrbakiibn AVstHanl dissitin Blagenwar elhes\Kekatysatars irhdidsbre n
1'st, el ny dur chwhitbbbéafindtionsRoléhné Burchzufihréhwapeisindeblitiemsgemiscyi it hohein Sletdepaaldt; dhssdn

~wobel Rl und - Avidryssiina bésn DRgicamborat-Gersisah(Hargastelit died das Nebenpr odukt:, das In
i dem-gebi | det en Reaktionsgem sch mt niederem Si edepunkt, das kontinuierlich
~aus dem oberen Tell der ersten Desti] l.at; onikol onne abgezogen wird,’

“enthalten ist, sln durch RI OH dar ge 1'e:'1 Bra| | pha- tischer Al kohol Tlet,
-wobel das Ver f ahr en augerdem di e konting erllche Zufflhrung des gebil deten
"Reakti- ::: : zonsgem sches mt° hohem Sbedepunkt:, das

~kontinuierlich aus dem-unteren Tell der ersten Destillations- kal onne '
-abgezogen wird und das des Al kyl aryl carbonat, dargestellt durch R1OCOArl 0
50 wobei R1 und Ar wive obemni@ﬂ)hrér undifoderund3ecoan3,

Al kyl ar yf car bonat - Reakt anten edt hlit, der durch RBOCOArS 0 dargestel I t | st
~wobel R3 gleich W e oder verscld eden von R Ist uBd AP glelch wie oder
.verschl eden von 50 11111111 111111 111111111111111 * . C L M-S *

ER§ 461 274 BlLodiad udPAm widlobendRfinidvbdinadarriit, vild Bin R&m&dgoﬁﬁhcﬁmhted@&msuedwmkt ig
.di'ey gl ei,ghe Begfidbiwid, wiicResin DidIklicAbdnabREbRfprodukt, ddigestavairdhe kont i nui erliche
‘Mehrstufen-Destillationskol onne unfallt, um sine Flussigphasen-. und/oder .
"Gas- Fl Gssi gphasen- Unest er ungsr eaktl on zw schen dl esen in Gegenwart sines
‘Katal ysators In dieser 5R: 1ocory,wRloeaRPewnd/adert ®IORORDNNe dur chzuf ul hren,
‘wobei ein Reaktionsgem sch nllt hohemflSi edepunktj dasWemn . D aryl car bonat :
-oder Di asyi car bonat - Gem sch, dargest@l It durch Arl O&BArl, S
.9 Ar10CQAr 3 und/ oder Ar30CQAr3, 15

und Ar3 w e obwohel®epnd R%wvwe@leﬂmert% ?n“rﬁ!tmmbﬂﬂ °‘P< ?!g'? Eﬁ' qhem; S°‘
'n| ederem Sl edcﬂSW‘th““’”“’“ in fﬁfl—?ﬁ'? 9r M ae olonne abgem'

n |chl us de|
l 03?.r2l5)0n6$:“ ﬁ?bzwel en Destill atl’onsqq % nngestil on abg?}og wi &fom (T/ (gggr

WO b ei R ung R, M6, RPEAhspIGE 9iddlich @k&ﬁ’lzekﬁ’omt Fak lier Km*jb‘ibr Shith d@ﬂﬁﬁsbdﬂﬂﬁse Ids-
Reakt i onsgem Sk Ruthiy 2P @1 Un@inQeiostn Zidlehd I QBrrissitor Phes€ indraltf hindysiogssinel-dar an-
aus- dem unt er egien kBhtinuitiBéhes MEtiriteren-Destilldtiohshéldnne eridabcavaien kintjeutenlichendMehvstufen-Den d
‘das Reakj;| onsgsmatmAdkoline voriest eridriderdas derKatalysatde ointfester Ketalysatohist der (Ba whesnifichan s
dem-oberen 30 unigslich Feiet flissigen Phase st ondDeminddstens dinsndsic eristen kantiniiarlichenMehrstyfenRe- on
‘abgezogen Wi r dstillationskaindralondder zveetién kantinplediéion BlehretufdorDestiligfionskelpnne fre i 9enfidssiggs
-der Kat al ysat oPhags micht geidsten Zustdnd voriggh Phase 189-

l\/‘ 5. Verfaliren nach Anspruch 3 oder 4, dadurch gekennzeichnet, daR R? und R gleich sind und daR ArS ver-

“© schieden von Ar! ist, und daB das Verfahren auBerdem die Rilckfiihrung des Reaktionsgemisches mit nie-
derem Siedepunkt, das aus dem oberen Tell der zweiten kontinuierlichen Mehrstufen-Destillationskolon-
ne abgezogen wird und ein durch

“® R1OCOR3

i
0
50 dargestelites Dialkylcarbonat enthélt, in die erste kontinuierliche Mohrstuferi-Destillationskolonne um-

faft.

6. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da die kontinuierliche Mehrstufen-Destillations-
kolonne als eine- erste kontinuierliche Mehrstufen-Destillationskolonne verwendet wird und daB eine
zwelte kontinuierliche Mehrstufen-Destillationskolonne mit ihr verbunden ist und das Ausgangsmaterial
und der Reaktant, die kontinulerlich in die ersts kontinuierliche Mehrstufen-Destillationskolonne einge-
leitet werden, ein durch '

N



' cher' Kat al ysator ist und in gel ostem Zustand in der fl Cssi gen Phase
d.nnerhai b m ndestens el ner der or- sten kontinulerlichen

Mehr at uf on-Desti | | ati onskol onne undERi@4ésRe4 BN konti nui eriichen

Mehr at uf on- De- 35 still ati onskol onne vorliegt und/ oder dal der

Kat al ysator ein.fester Katalysator Ist, der Imwesentlichen un! Csilch in
“der fliissi gen Phase Ist und In m ndeRit-Q@QR Bl ner der ersten-. .
:kontinui erlichen Mehrstufen-De- stillatl#nskol onne und der zwei ten

konti nulgerlidhen Mehrstufen-Destillation@kolonne Imin der fifissigen Phase
ini-cht gel osten Zustand vorliegt. 5. Verfahren nach Anspruch 3 oder 4, '
~dadur ch gekenniaigbstdiitae DialkglasrbomRa bz @inétiiirgjl AriOtdamgestelita aninatisdBe mdww:mmg sind, .
“schl eden von AieB ddssitomatissble Cexbdnatbder algmetisghe QanbonalfGemischyfiasindem gebildeien Reﬁ'@"&es
‘-Reakt | onsgemni gethiechanittichennSiedepunitvortieds| wainlies keptinuietigisaus dem ierproTel derersten|Qestil-

: der zwel be n korationsivlennp plgezagenrsy ejn dureln - Destl | | ati onskol on- ne abgezogen

Wi rd und sin durch 46 ‘R1IOCCOR3 0 50 .
.dargestel | tes Dial kyl carbonat enthilt 16&%‘@:@ orate kontinulerliche '
‘Mehr st uf en-Desti | | ati onskdonne um f 28 Ver f ahren nach Anspruch 1,
“dadurch gekennzel chnet, daB die konti nw@rl | che Mehratufen-Destillations-
"kolonne ™l s sine erste kontl nui erli che Mahrstufen-Destiliatl onskol onne

verwendet wir e na? \QFJM& i &1 &A.E' We%ér{ (fehﬁer sind, und das Nebenprodukt, das in -
Mehr st uf en- De%ﬁgri QHEQ F i@:ﬁlséﬁ:ﬁn bren Qfel%ﬂﬂ&%rlletﬁtt d:U ciRAstiich Zﬁl dem obaere:

A angsmat er i teh Bbstf Brine ablefogkPRbd, Skl inkéhl IR16R dérﬁhsﬂllt& afighafisthier Alkohol
Uizﬁﬁ ulglich Qst 'Wo%éu%wf/é?ﬂmm SJNeH% de BKRuRHBR EMNPErdeb Gotiidsten WoaKIIBIBgerflbdhes
durch 51 miﬁo%l%ﬂuﬂdﬁkmli& aus dem unteren Tell der ersten Destllationskolonne abgezo-

~~~~~~~~ 0 dar geswed dni@ss daroh| kyi car bonat bzw. eine dUrch Ar' OH dargestelite
aromati sche Hydroxyverbi ndung sind,c. daS das aronatische Car bonat oder
aromati sche Carbonat-Gem sch, das i n dem gebi | det en Reaktions- *gem sch mt

:hohem Sizedepunkt vorliegt, welchies RIS erlich aus demunteren Tell der -
.ersten Destil- 10 | at | onskol onne aBgezogen wird, ein durch RICCOArl 15
6" dargestelltes Arylcarbonat ist, wobel "R und Ar2 wi e oben defi nI ert sind,
und des Nebenprodukt, das in :dem il det tlons

depunkt vor"I"lbﬂ 1““"(9&3”'?( f‘f"ﬁ P’ég'f'ﬁP E“’é‘ E‘? °€ﬂt%?‘ F'“ le :‘I"lflei k%ﬁ%ﬁf;
_De |IIa{’P|ons Ble “, i
: g aktion ihnerhal dictisr sAlk jaryl
ﬁl i {_:)hatl sclher h eh a’,q" %{ijg <in Ehe% Jurch P

ontinuierlic Dgp,?;,g Sstelill ohem

'Sl edepunkt , das k 1 haus mkggltaleren Tel g’g?'rafgrst en _
Destill aj;1 onskol onne abgezo- gen wird und das durch 25 : . '
RLOCOAr1, 1i 0 wobel RL und Ar' .w e axéaceattni ert sind, dargestel ite
Al kyl aryl carbonat enthalt, in die zweitellkontinuler- 30 l'iche

:NMeht st uf en-Destil | ati onskol onne unf a~ ~t, Brn sine Flfssi gphasen- undl oder
GasUfI ssi gphasen-in-. ternol ekul are Urrest erungsreaktion I nnerhalb der’

‘gl ei CherwSpezi wabeizwlivaedhemdefisértikti dnthélt uhd sin Redldipnggansisch m&mwm%edpwn@sg@mlﬂ
:5i-nes Kat al ysawelehes aipNébeapasiukt pindliafleinarpast dargestelit dwiefk ol onne

dur.chzuf ' Uhren, wobel sin Reaktionsgem sch mt hohem Si edepunkt wel ches sin

Di.aryi carbonat, .dargestelit durch 35. Aﬁoc%:RqA\r |
0
enthélt, wobel R' wie oben definiert ist, wobel das gebildete Reaktionsgemisch mit hohem Siedepunkt
konitinuierfich in flilssiger Form aus dem unteren Teil der zweiten kontinuierlichen Mehrstufen-Destilla-
80 tionskolonne abgezogen wird und das Reaktionsgemisch mit niederem Siedepunkt kontinuierlich in Gas-
‘form aus einem oberen Teil der zweiten kontinulerlichen Mehrstufen-Destillationskolonne abgezogen
wird.

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daf das Verfahren aufierdermn die Riickfiihrung des
- aus dem oberen Teil der zweiten kontinuierlichen Mehrstufen-Desti Ilationsko!onne abgezogenen Reak-

55 .
‘tionsgemisches mit niederem Siedepunkt, welches das durch
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L4007 ' wobeiAr' wi e oben definiert bt, enthalt und sin Reakti onsgem sch
.m t-ni ederem Sl edepunkt gebi | detwi rd, vveI ches al s Nebenprodukt sin
-Di al kyi carbonat, dargestellt durch EAO®IRI486 0 enthalt, wobel Rl w e oben
definiert Ist, vvobel das gebil dete Reaktionsgenml sch mt hohem Si edepunkt
Kont i nui erli ch In fliOssi ger Form aus dsmunteren Tell der zwelten
ckontinul erlichen Mehrstufen-Destiil a- @corl tionekol onne abgezogen Wi rd
-und dms Renktionageni sch mit niederem Si adepunkt kontinuierlich In Gas-
f.orm aus; ei nem oberen Tel|l der zwelten kéntinuierlichen
_:iIVEhrstufen Destl || ationskol onne abgezogen wird. 7. Verfahren nach. Anspruch.
.6, dadur ch gelaigsstsitielDaikgiearbonek@hthaln s diversfekintiewleriuhg Meluetufan-Oestillgto@bsidring imfafty
“'jdes aus dem oberen Tell der zwelten kontinuierlichen

. Mehr st uf en-8e Metfatrennpelhorrsych fader @bgﬁﬁ@ﬁewwaﬂf’w&ﬁ%@m%'ﬁeﬁf'?ﬁsw Pha- .

. hi eder emr S| edep Pelieher Kolalysatppist uadia mi perder egsten "Elnt'""' plichenMehystufen- "§

974 91 RLOCORFolgnne und der zwelten kontmunerllchen Mehrstufen-DestiIla onskolonne in gel&ste Zus! in der
“dar gest ellte ﬂﬁ(slqiqg F'@ﬁ? flerKFtﬁIys& E"elléfpgt?ré(atﬁ éﬂ’ﬁ”ﬁ eéipri “2 sigen Phase
Mehr at uf en- De lE'l {IIBIBH des er? rsten konti -De tll—

: o IrIIhth tuéﬁ| II

°7, -dadur ch gelé% E ? alys nin | I55|gen P a- -
10  se8sli ogthd |n m ndestens ei nerder ersten

kontinuierlg.c hﬁnaﬂi@hﬁaimlﬁnch@?&mrhﬂ gdkeénpbichndt, QhROdbRIRataly3skortkTin denfilissigen Phase 1os-
kont i nui er | i chigier iathiysatorsaund idgeder ddr aisien Rartiodi@iuhen MehrgufbrBBéstimtiznskdiameluidrdeder
f1 Ossi gen Phasensn kbrtiagérlichad Meiastufent Destilitionéholarng e inclecfilssijen Phese geldsten Zusandr
s s@der i n demfiibgivmbe) die indeasreten underseiteh Destillationskblonne veriveridelen jowejliggn Katalysa-
i ndést ens. el neen gideh cderseerhiddemsindaui er | i chen Mehr st uf en-Dest| | -

l-at'i onskol onne und der zmelten kon i nyl e P
: a a e oderdie G amthelt des in der
Mehr stuf en_BES\{er ?‘]’%ﬁ't\f en e rs %} Ll‘tﬂg[( ne orli en talys aﬁ“ IEL

gel 8sten Zust iy SI o
?geke““m”c““efm}ﬁ il Y'F@f"'e g s.rs mafaﬁsk dee%e S
Ket ern%ﬁﬁﬁﬂn Bﬁﬁen s%Bd $g8fd Reaktionsgemisch- mlt hohem

Katal ysat or i sl qsiddnd

Mehr st uf en- Desdiddebid PRGN Ji? Bindefiihktiwiil iufiveline Tldfiling des Reakti-

é'IVEhrstufen - De b ﬁd&ﬂﬁéﬁ%rv%ﬂﬁpﬂb%hﬁbnﬁ% wiedasairgen Phase gel Gsten Zustand
e vorilegt, wobel die In der ersten und der zwelten '

§le®| | a”E’I onskol onne verwendeten jewel |igen Katalysa- toren glelch oder
iver-schl eden sind. - 10. Verfahren nach R At 6 oder 7, dadurch

:gekennzei chnet, dal ein Tell oder die GeSantheit des in der ersten:
‘kontinui erli chen Mehr st uf en-Destillati on%kol onne voril egenden Kat aI ysat ors
imin dey flissigen Phase gel Gsten Zustand vorliegt und daM beI d

"Zuf uhrung des mmutwwwna@em@tnﬁt{unwmme ussigipit, digfle '“t enthit,
f1:0ssi ger For rAuzargictRapyng dafpie feitpden dief3asa §'t"@h"°[9é§‘f’ﬂﬁ"l'(§ r dR ‘Z ?‘l‘g“ kontinu-
iabgezogen Wi rdefﬁ'?l‘eﬂlMéh’E‘MEP‘PEStﬂ%fﬁﬂﬁkﬂﬂﬂ"E F‘F H’ wird, wahrend ein Tel °d°';| " Mes:mt . it der dei:
Mehgst uf en- DesgteeaKetg Rioneria Fighgitdn dnerrte kHuraiche s fen-BEhe m
'Sl ed€punist 1 n 'F'I"’L‘E'?‘°5‘?rz“’lg‘c’)'?°ﬁ§ﬁ\‘ﬁ iQOnen ersten Ver danpf er el ngeffl hrt W rd
um esne Tre aﬁl-eﬁnalsﬁmam ERROL Bl darch skerinBeidhnstuak Bih TeNERérdR GESHIRRBRAEH IRder
wi-e: das dur ch Rbferikaminuiefichon Mehrstafen-Oastil@Bhskblbrin® voNidgyridan atayaatosiva in derfilbsiden
Urid™ el ne  ROcksprusslgdidston 2using Wrliegtling dalaras Merfattoy adteaiem gielZotstrusgieh miflssigagForm
€rrei chen, undaydém aitérentieil der ovebitén DibstiiatEasialvbivabgdezepenenRealtionspdnisches @it hokamSia-c
der zwei ¥en K Otdpuniktiin eineezweiteréandaiviptar wifetam édwskréniningtdes Resktidnagemischeg dreginerer-
Wi rd, wahrend ¢dmpfte Kbmmdente, die ein@sstant hei t der den gel Ost en Kat al ysat or

ent haI t enden Ruckstandsl|fl~ssigkelt In die erste kontinuierliche

I\/Ehrst ufen-Destil- |ationskol onne zuruq%g Rrtwird.
50 n
o

dargestelites Diarylcarbonat enthélt, und eine Riickstandsfliissigkeit, die den Katalysator gelast enthéit,
_durchzuflihren, und die Riickfilhrung eines Tells oder der Gesamtheit der den gelSsten Katalysator ent-
- 86 haltenden Rﬁckstandsfliissigkelt in.die zweite kontmulerliche Mehrstufen-Destillationskolonne umfaBt.

12 ‘Verfahren nach Anspruch 10, dadurch gekennzelchnet daR ein Tell oder die Gesamthelt des in der zwel-
: ten kontlnuierlichen Mehrstufen-Destillationskolonne vorlisgenden Kabalysators im inder flissigen Pha-
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40 11, Verfahren nach Anspruch 6 oder 7, :dadurch gekennzel chnet, .dal 6 en
Tel | oder. die Gesanthelt des In der zwel ten kontinulerllchen . .
Mehr st uf en-Desti || stionskol onne vor |EPaen@aBiKat al ysators imin
derfiissigen Phase gel osten Zustand vorilegt und dal” das Verfahren

aul i er dem di e Zuifefaatoh Bibiahd Soriolt dls (e YEHanisn lerSh dEkESTH AR haR kb ,
der zwel t en Desﬁﬁ&ﬁémﬁa@héfgﬁ;émﬁme&ib : sﬁm&m@a Gise i Fon i 3000,

Si.e- depunkt | punRiiféiin z¥éMeh Aiddakipler] i BiheTrenaligdiel eakmd@ﬁﬁsaﬁs Freﬁawm &‘ﬁom-
Reakt i onsgemi Sﬁ&il@ﬁteldwemdﬂ&hver- danpfte Konponente,

50 . _ Il O dargestelltes
Di-aryl carbonat ent hal t, und si. ne Rilc 35_@61 f{ Ussigkeit, die den- s
Kat'al ysator gel ost ent hal t, durchzuf fFRr8P2%nd die Rilckffl hrung ej nes
Tel | s odor der GCesantheit der den gel ost Kat al ysator ent- haI tenden
Rfckst ant®sf| flssigkelt in die zwelte kOI‘]I}I nuierliche
Mehrstufen-Destillati onskol onne umc al ~t .

: 12 Verfahren nach Anspruch 10,

g o ekt an By sl e 05 R it Hﬁ@ﬂ%@?ﬁ\w m@’?
kont lerlich S

o ert1 £ § o Eﬂwﬁﬁ'asa%@f@f?i'm Sy et Soligsres st 0 2

0 461 274 Bl, soeraﬁ.leﬁﬁcﬁ&nsmai ﬂi&grzvdlﬁurhhe&ﬁenh!%iihrﬂﬁ&mﬁ(a}é%gté’rgﬁsedarr&?bﬁﬁ&ﬂ-ﬁ-ﬂa
das Zuf f1 hren. glemsdenani isesieSBbivenshadngbiter Y6rbihdtns SiheéMetafid der Rifpferdfilfpb, sfem Alkal-
Destl | 1 at i onsKRbRIRBRIDSRFHBRREINDIRHoI CABRIGABIPISR SRerVelbing eibsMaMS der RISt
sinen zwei t grippépdidmarkadiumkomplex| dir u;maxswasuedaﬁeramh%@a&gambmheabmdnng,
'SI ver ganpf t @indkORgancinnverbindurpQine sihein arﬂfgﬁnl&héh(ﬂw: ch Arl CCOArl ;0,
. 10 dargestelites Di aryl carbonat enthilt, und sine RAfckstandsfl Gssigkeit,
di e den Kat a+ywabrpn wh elsttm der Apspriiche bl 121 fiagkrah gekennze(shnet, defderitaiabmntareungigen-
sines Tells d%ﬁ‘G P ; ;Wer&#:eg;e%gme&na@ﬂpﬁ%ggi?ﬁg#si@ﬁ ggyppe. einem
.gel osten Kat al ? :
Mehr st uf #n- Destd %5 Iﬁ’lﬂgﬁ? 1o r‘?ﬂ’gﬂ ‘g’r"f g"%i’é’%'“'fé“’ L ﬁ‘l&'&??‘sﬁ\'??gb’r"ﬂth |
oder 2, daduyg hv&ﬁhﬁﬁﬁh%ﬁk&‘ﬂﬂﬂh 20dHP15) BAdiRh SdmBSIAhA LA B8 kdnBhAARASTeHFSt8-DeE
jausgevw hi t 1St stfhbiRRkobhidlaR BEIeMEIeRHTn-TH, BEH FolRFIRHORAHIA- TR a6 Ser Risitipusifden-

ergruppe kdm@gmnalpmﬁ erkmi,ahﬂgkml ex, -el'nem Zhnkkonpl ex, el nem
unkonpl ex, einer Verbindung el nes Mtalls der Elsen- gruppe, elnem

;ZI rkoni uftkong! \éerfahm nash elneniler Agfpeiiche dbje 14 Badurch bekenrizeiotinet, daBuaweildrie efetm Heontinu-
Ver bi ndung, 20erliche Mearstyfan- Qasgqhﬁfmﬂmmﬂﬂ dleaweig kentipuiriiche MebrprsfegrBpstillationsiolon-
Oxi d. 14 Ver f abfrydabhipgigvoppipasar dem BedeakolonnantTup, derm Fllikerperkolpnppn Typoder dem Mischtyp
‘gekennzei-chnet 2us@ingr Bpdenkpiring Hodelep FIROOIONAPARNERE-Gr uppe ausgewdhi t i st

‘el ner Bl ejgver bi ndung,- ei ner Ver bi ndung sinés Metalls der Kupfer gr uppe, ehnem
‘Al kal i net al k‘b‘gﬁke ei nem Zi nkkonpl ex, el nem Cadm unkonpl ex; el ner- *: _
Lew s-Slure™8 F‘ﬂ%’? SI ne 25 Lewi $- Sfure bil denden Verb| ndung el ner

‘Or ganoz in nvqr b‘, gé&e Eaﬂ n%g:bﬁﬁkég %J%h%& ug u%@% a]t?fnse\é%wl D-‘ieerﬁ'ad&.l%(&g Héepart
t

Anspruch 1, '2 : II’]UI er
Mehr st uf @n- De- st ’eons onne g%ﬁo eﬂ ol onnen- Typ, dem

FA | kdr per kol onnen- Typ oderdem M schtyp aus_Boden- kol onne und
Ffllikérperkol onne angeh~rt. 30 16. Weotekten nach ei nem der AnsprOche 3
hi.s 14, dadurch gekennzel chnet, daB Jeweffl s die erste kontinu- lerli che
Mehr st uf en- Desti | | ati onskol onne und di e @weite kontinulerliche

Mehr.st uf €n- Desti | ati onskol on- no unabhgngl g vonei nander dem

Bodenkol onnen- by gicoytdeviraibbiatds depppeeritisipennen- Typ oder dam M schtyp aus el ner
Bodenkol onne und el ner F~IIkdrperkil onne angehoren. 35

R20COAr?
50
o]
‘et leurs mélanges, avec un réactif choisi paqmi les composés aromatiques hydroxy représentés par
ArtOH , les alcoylaryl- carbonates représentés par
85

ie eln durch Ar1000Ar] -

‘SO D1



. Revendi cations 1. Proced6 de production d un carbonate aromatique, qui .
‘consists a transest6rifier une matllre de d6part choisie parm |es

“di al coyl carbonat es representes par EFR04812008R1L, 0 45 |es o

-al coyl aryl carbonates repr6sentls par R20COAr2 50 '

Ll et |eurs nelanges, avec un r6act|f chol sl. pai m- Ies conposes
iaromathues hydroxy. representes par A3 d@dard es al coyl aryl - carbonates:
;fepresentea par 55 54 EP O 461 274 Blu‘ ~ 3 R OCCOAr :5 et . leurs,
"l anges; -chacun de R1, ‘R2 et Ra represeftant |nd6pendanment un gr oupe
.al.coyl'e, ayant de | A 10 atones de carbone, un groups allcyclique ayant de
3 A 10 at ones ¢figurs AlaRYRS, chatuhide RII RAHOR? rapredema-;umsémmeur@nmum'ca%mt e
“earpone,” et 0hA0uBmbeRicarbond/idgtodpe alieydiesanntde’ 2 10atha)ee R FRarPRIA PUYRS ﬂ‘ﬁ@yﬁ)
-aromatique ayaiént aes H10atcd@s detcarbons, deha&mﬂséﬂe‘\fzﬁsmppﬁﬂﬁmﬂ'i"?"é?ea rﬁf‘%
“aromat i gels OU smathpleapantdefcdatinen de easboas. GeHEPIOHE g@g&? ) °‘2§’"
‘matiere de’ d6ptarcarbmateaemm8meesl cprrespondai & (et dﬁﬁ?"am actlf;ef repigseRy _
.0 0 dans lesquelles R et Ar sont respectivenent chol SI S
'parm Rl, R2 et R3 et choisia S At/ o RrdtoE O en correspondance avec
la matlre de depart et avec le T ctlf et pou prodwre un ai cool .

rall-phat ifque, 7k. 20 -un di Icoyl car bonate ou | eurs nbl anges _
‘correspondant a la matlireode dpart et au r6actif et repr6sent6 par ROH -

et/ ou ROcOR, t chols! R!, R? et R?, et chéisisipunai AreAg e, es
: ' ‘g‘me?ﬂue"es ‘Z@é’é’&%‘éﬁ?&‘rﬁ‘?ﬁ?&&i&é’a&%ﬁ@ aguirproddmacke dptstow. ce

R tel quo
iquﬁlﬁconSI st s, ndl rbonate ou leuré mOAREIRFrepbndatialid matidlede Hépart eteg r@d"d@?ﬁ?s@“tét
e cti’f don ﬁeﬁﬁﬁ onne de distillation continue A etages 30 .

kit i-pl-es pour” eFPectuer entre eux une r6action de transest6riflcation en
phase -1.i qui de ‘et/ou en phase gaz-iiqdide; en |la pr6sence d' un catalyseur
‘dans la colonne -de distillation, tout &¢OButirant on continu un nel ange de
f-eacti ongA point d' 6builitlon bIeve, contlenant | e carbonate aromatique ou |
At ange de carbonates aronatiques produIP sous une forne liquirds, de |a
partle Inferieure de la col onne de distill a- tlon Claul larsbisd EiPdilqufi donsiste

C ontinu un nol dengéesgusliesdirst tPlowe #fﬁ%%ngfﬂs . t?{l dg??s une 5 e distlliktiGR GRtinub 8 stages

produi t 3& charger ensgutipu fasnatipre
okohne g di Smwkines wwfbéf‘"df'gt %ﬂ,‘s 2?‘3% e ﬁ%ﬁ%ﬁﬂ gﬁ?ﬁ%ﬁfﬁﬁﬁﬁ:ﬁ
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contl nu'|'s car Bexligtide gn 3 A H5AR aRmafikjue Rleinselenge de2.
Pracede sul vant™ '“3'3995\7'8 u;t bul 1 Q th PR imurbgf‘;amainysemuueat
un, cat al yseur (E?J'P @,gp u&deﬂidé t @5bulitidn, etenght I8 S@mprodult

| “etat dissous o ts:"s "' éﬂe (42135 1l cBloM@ e Biskelatibm peli distilidtion, 4 qui permet
tat ion &bntingg uﬁIHL EanJn&S af@inktitie bile Bl s earonates aromatiausial yseur
sol I de qU| eat sgnS| bl en‘ent I nso- | ubl e dans ia phase |ICéUI de et | alb‘

Al etad, Iceedl el relenication prractnisd ee o 1o eaighaeur s Wﬁ‘g SOMD e

d' St lation cafahsiapesdlidokiagtes st préspnt & dtat dissous dans la phase Ilqul o B”E}Isens e do g de de i
O o o o s st i, & 1 o “‘“”3""?“" BT lsgasanauee
a €t ages mJI - \uble dans ia phase liquide et qui est mis, & I'état non dissous dans la phas |qu e,

distiliation continue & étages muitiples.

3. Procédé suivantiarevendication 1, caractérisé en ce que la colonne de distillation continue & étagesé mul-
tiples est utilisée comme premiére colonne de distillation continue & étages multiples et est reliée ut;fe

“© deuxidme colonne de distillation continue & étages multiples, et que la matiére de départ et le réact
B qui sont chargés en continu & la premigre colonne de distlllation continue a étages multipies, sont res-

pectwement un dialcoylcarbonate représenté par

50 _ Rlojonl

| tique oule mélange de car-
et un composé aromatique hydroxy représenté par Ar'OH, le carbonate a'roma
“‘bonates a‘:omathues contenu dans le mélange’réactionnel & haut point d’ébullition produit, qui est soutiré
dela partie Inféneure de la premiére colonne de distillation, est un alcoylarylcarbonate rep;résenté par

R O A VA '




bokg tiples eat utilis6e come prem ere col onne de di stillation
contl nue A etages nultiples et est retlié A uns 45 deuxi ene col onne de -
di-sti-ll ation continue A etages nultiER®481284B1quo | a matiere de départ et le
rBactif, qui sont charges en contlnu A la prembre colonne de distillation
C’ontl nue a 6tages multiples, sont re- pectivenent un di‘al coyl car bonate
Fépréserit 6 par .80 rlocoarl R "OOR1l etun-
_corrposb aromati que hydroxy reprasentepar 4104, | e carbonate aronatique ou
s ‘nbi ange de car- cs boiates aromati ques contenu dons | enel ange
bacti onnel. a hautpol ntd 6bullilon produit, qul estsoutir6 de la partle
‘bri eure de 'Hapsjaqualt Bt & At! adnbiels queidéfini$ e-dedsiis elilesous-padultcantenu dans le mélange-réac-
akcoyl ar ylI'i ar btenael@ beepning d'shulioryragdult soutiré en-continu de la partie supésibure de. I preiniarsl cplonne
ER- 0 461 274 BHe digtiliation,-ept un alcool aliphatique représenté par R10H, et le procédé consiste en outre & charggy.
dans | agffel | e -Rcastinude mélangg réaptionnel, point BEbuiitian ¢ievs groduitptsoulin ep pontip de Japestinin-t
conbenu dans | EAgrednjReppiaeE.colping Hﬁé‘tha“"B%Wﬂ'Bi‘ﬂ'if'alﬁm farhopate ﬁP’SiﬁmétPa"
soutl r6 en continu de la partie sup6rieure de.la prem ere colonne
“dedi'stilTation, est un alcool ali phaﬁiﬁé& represent6 par RIOH, et le
proced6 90n5| ste en.outre a. char ger ' en continu | e nbl ange
reactionhel - A point d 6luliltion elev6 odwt et soutire en continu do |la
.p.ar_tl e in- férieure.de la premere col onne de distillation et contenant
I “al.coylaryl e gasRaaab R & AR 56 RidlgEe dMhis BeLsttNotun aibsyiaryle carbonate servant de réactif re-

éans | aquel hsdnlspaf Ar' sont teis que dhfi'ni's ci-dessue, et un

| .ary e carbonate servant do reactif re- présent6 par R30COAr3, 25-

dans aquel l e R3 est Identique ou di ff6rent do Rl, et Ar3 est identique ou
di-f ferent de Ar, sous reserve ; R3ocoar3,quo RJ at AP ne sol ent pas
f'éspectivement 5| mul t anenent | denti ques Rl et a Ar', dans |a deuxibne
col-onne .de disti:llation continue a etag mul tipl es pour effectuer: entre .
@ax--une Beaction-de transesteri- flcatloh en phase |'iquids etlou en phase -

gaz- | qui de. end?"a'ﬁsv%'whe%'d&“lﬂw Qe s@m‘ aﬁesmenﬂwam'ﬁgerwen' souggéserve

30- - |onne de%f %3 "‘Lﬂ‘l"%\"a?ﬁﬁé‘"r‘!?aﬂalde A

haut. .point d' Agﬂ‘( ‘Egé‘ ﬁyeeg ?’é’"’iS‘?ﬁ tgpsestori-
dl'wl Cagobonat 8 man % rodureunmélangﬂé a |or:’rfé§| %autpontdé ‘gé mgo—

d
~~0 dans | e IcaérF?"moﬂ\PTmé'?%r ges%rﬁltca'?oé'latgsreﬂréseaﬁff’nl s cl - dessus et un
nge r6actionnei A bas point d6ebul lition contenant comme sous- prodwt

U-n di al coyl carbonat e repgﬁt@éﬁ;@sl,pqrrloéaﬂm M3bcoard, '.. 45 R OCOR3
et/ ou R3gf OR3, 0 .+ - ] 0 dags lesquelles R| et RS sont teis que
g ‘I'nis cl-dessus, |e nblang® rbacti onfel a haut poin® d' 6builitlan. produHt

ant--soutir6.en contl nu sous une forma liquide de |a partie. infbrieure de
1 a deUX| | me  colioms equeites di' stAr sbist telsae détitis &jdesstis ehmpyasianparéadtionmaldl baspointdéhpitiiant

d"6hui | ition ebteukenant conre suseprodui ot disicoylsarbmate seprigerympeuse do | a partie
supe “eue de | a deuxiene colonne de distillation par distillation. ..55 4.
Procede sul vant |la revendication .3 caract&gl s6 en ce quo |e catal yseur Set
i catalyseur qui eat sol uble °°°R

: \45'.

R_loﬁon3 et/ou R%ﬁox-" ,

s o .
m .

dans lesquelies R1 et R? sont tels que définis cl-dessus, le mélange réactionnel & haut point d’ébullition

produlit étant soutiré en continu sous une forme liquida de la partie inférieure de la deuxiéme colonne de
~distillation, etle mélange réactionnel & bas point d’ébullition étant soutiré en continu sous forme gazeuse

_ - de Ia partie supérieure de la deuxiéme colonne de distillation par distillation.

R Procédé suwant la revendication 3 caractérisé en ce que le catalyseur est un catalyseur qul est soluble'
.idans la phase liquide et est présent alétat dissous dans la phase liquide, dans au moins.{'une des pre-

miére et deuxidme colonnes de distillation continue & étages multiples et/ou le catalyseur est un cataly-

* seur solide qui est sensiblement insoluble dans la phase liquide et qui est mis, & I'état non dissous dans

) AR T



dane | a phase liquids et est pr6sent a |'etat dissous dane |a phase

1i quids, dane au moins. une des pre- miere et douxieme col onnes de
di.stillation continue A etages mul tigplosrs1etalBau | e catal yseur est .un cataly-
seour solide qui est sensiblenent insoluble dane |Ia phase |iquide et qui
est s, a |'6tatn20m i SISQAUS dAS na des miEmiEkmm S dar o i mrm e e AT

1B 8 s BBl BNA Vi oA ST GRS I e 3
.deuxi bme col onnes de distillation continue a etages nultiples. 5. 5. :
Pr ocede §Ui wanProbéaé peweatiglieesmtlicadion 3004 cabact@iod @defue Rpstdentinie RS, eRS® mulfférent _
l'dentique a RI e /st, AFigprockds clinbibts preartre daecpeiér Je radlangerépation@lichas osintidsbuliitiemsogtiré r e
A recycl or | e tehasrgesuptriegreide iarslxidmenglonnedie distiigtidivantinke & nages oyitiplescet dentdnant
‘partl e sup6ri evnrdalepy- casborte sepiéepatéddt onne de distillation continue ;A 6t ages

mul ti ples et contenant un di-al coyl- carbonate represente par R .0" . .OCOR3
0715 7% Ala premibre colonne de distjflation continue a etages”~ ~~
multiples. i 6. Procd6 suivant |la reveﬁ’lcﬂ lon 1, caract6ris6 en ce que la

col onne_de_ distillation continue A etage§ nul- tiples est utilis6e come =
prem ere colonne de distillation continue a etages nultiples et est reil b6

A une deuxi | rre%%%a?{g;g o%ﬁnedéesd;shéa}t@&ogtrhu 8g&b£“ﬁ't@n¥t ages multiples, et que

| a mat | efPe de e reac charges en continu a |1

prem bre colonp@ceds suilahtid revendiéalioh f;&m;ctmmnee dhie REEIGNNEUS didtNAtRR confiiie 2 BRGRGRL- | -

venment un di al geslestakiids adntine pryiii®zs Giltinfle ddaistilatiol ohtinue & Btagils miulfiple<DsVPA feliée & une
ti que hyddeniyme epnisderiistilaiar cotinbh sthges maltifiies)etinge lamatides decjérmrtatie héactif qui

mehange ge car sonbahecgéseen cantiond la prrmidre catanheededistitiation ¢aptinvg b 4tages muBintos #mnn@lectA

haut “poi nt d' G¥rmeniunidigicoyinachduste représegtéperi re en continu de la partle

Inferieure de la prem bre colonne de distillation etant un

al coyl aryl car bonat e repre- sentf par R ©COArr 35 .

1.0 dans laquelle RL etAr' sont tels qUo- Inis cl-dessus, et le

'sous- progul t, contenu dons |le nelange r6 t | onnel prodult ‘A bas p0| nt

d"6buliltion soutlre en cont| nu de |l a partle sup6rleure de la prenibre

col onne de di ki), Lo ronfidilue %&BQL@?J PR, G Ul Jnstgsr@a&iahso&m@gmmﬁt

le pr 0c6d6 congd Eeéafsaatauésr ) réaara.t..uewhfuepm& rSHulon pRAAGE dt 84U en A

‘ha. poi nt d 6 de/1pbrt prémtidrd bdtonkd e diRlidtio st uh ac@arﬁch@oda&frm
e d¥ 1 a pg@, ;e col onne de d| sti IIatlon et chtenant

I alcoylarylcarbonate reprnmsent A par R OCOArl1 45 -

t dans laquelle R etArl sont tels quo ddflnls cl-dessus, dons=ra*deuxibne
col onne de distillation continue A et adegoaxttiples, pour effectuer une
réactiongde transesterification en phaselll i qui de ethou en phase gaz-Ii qui de
Internol eculalre entre |l es nenes especes? entre des nol ecul es de

1" al coyi aryi carbonat en |a présence d' un catal yseur dons |a deuxi bne

col onne de di seqnsfagudlioR’ et ag %ﬁhbv@éﬂn’?‘ﬂng% o lg seuspspdyiganteny dans ipmplange gac-
haut(_poi nt d' 6HeNeIProduiA bas Aeiesdi¢pilitignsey patinudls iapagtie supsrigus g Ia praaiére colonne

dexdigtHlation, afgg pl h t ep Pan R10H, et ie procedé consiste en outreacharger
Ar 1 " 0 57 e?coaﬁtﬂl'r?ix?e!!%eéflgge réactlonne?'a Ig'agtit r?nt %uﬂitlon produit et soutiré en continu de ia partie infé-

rieure de la premiére colonne de distillation et contenarit I'alcoylarylcarbonate représenté par

- Rlocoarl,
dans laquelle R? et Ar sont tels que définis ci-dessus, dans la deuxiéme colonne de distillation continue
50 & étages multiples, pour effectuer une réaction de transestérification en phase liquide et/ou en phase

gaz-liquide intermoléculaire entre les mémes espéces, entre des molécules de Paicoylaryicarbonate en
{a présence d’un catalyseur dans la deuxidme colonne de distillation, de maniére & produire un mélangs
réactionnel 4 haut point d’ébullition contenant un diarylcarbonate représenté par -

58 arlocoart

{

(AR



_Ig 0 461 274 B1.dens laquel l e Arl esttel que dMi ni -dessus, et un
nelange reacti onnel A bas point d' ebull I t I on cont enant un dl aI coyl carbonat.e
A titre de sous- prodult represent6 Qg GR@L, 0 . 10 dans | aquelle
Rl eat tel quo dbfini -dessus, Is ﬁange reacti onnel A haut pai.nt-
id" Abul lition produl t. etant -soutire en contlnu sous une forms liquids de |a
partie inferief” 'aﬂ‘t-?" g 'g'ﬁf‘ s °83l'|<'ﬁ ‘gé'"%ﬂ"%‘i’?ﬂ'%ﬁ“?‘@ﬁa%@m‘f% ion contengnt s
mul tiples, et F’b Qatp HTT’%‘??H%?“ LPROSSRR d' 6bul i tlon etant soutire
"__contlgu sous forns gazeuse de ta partle sup6rieure de |la deuxieme - . -
‘onne ‘de distillation continue A 6t Ggogyl - tiples. 15 7. ‘Proc6d6. .

n

vant. | a revendication 6, caract6risg ct qu'il consists en outre:A
.E_e.(:ym er l.e . neiange r6ac- tionnel a bas
iparti-e supbrieure de |a deuxiene colonne de distillation conti- nue a -

et ages myl-t i pl Guins RGueNORBIE Gile dofini €lidadsis) W InRihdiaBRtichnél @ &St &rbbulfidn prdduit, tant
RIOCORI', 0 A | soupid@nkentifu 08 @iafierme Bquitie 36 Ial padtis iinbSiiewre 84 ik BeLaisme GbiGrHE e distillation
mil'ti pl es. 25 conbByue dFtageGeldtiptas) at favbéidnge rééctbmﬂl &lzds ipoint dBbuallition’ ptantadukics @V dosthuen
‘ce-quo-| e cat abopsferme gaaéus@elwﬁﬂ;lsy@ﬁememdeemmmlonnb de distillation continue alétabésenul--
dans |a phase fiplegui ds et eat present ' 6t at d| ssous dons | a phase

17i-.qui de, $8dans une au noi bre et deuxi bne colonnes

de distill af'i oﬁmﬁ? ‘fi‘f‘?ﬂ@ Bgsﬁ’ﬂ‘?’ f en, ss%%}(%‘f“}?g;{%ﬂ%“gm %
§8I rtlg Ypgriayre me or' cgnt
N ?ﬁ?e'g'f “pFﬁs§ °°B:‘°"a ?gfmﬁgﬁ'%ﬂﬁagﬁﬁ'fﬁjé dans |a

ph 1 qui de %‘{eéqé
phaSe.l i guids, dans | Nune au noins deﬁlgcgglAre et deuxi ene col onnes de
i stillation continue A Aetges nultipfe Proced6 sulvant la
revendi cation 8, caract&lse en ca qus |lg catal yseur est un catal yseur qui
est' sol ubl e dons |a phase liquide et qul eat present A |'etat dissous dans
la phase |i qui R pfisitFe Eolvnsd dealistiRbionNdontiiiud b Gtages nikRigss.ee  col onnes de

ti'llag on continue s btages nultiples, les catal yseurs respectifs

w1 s65 - dofls - Prcéds puivantda eveadicatiom@ou 7, cerertaind eiep auedle eatalieow est i catalysous oYl esiso-
btant | es rrerrob'bleﬁﬂ"slad’h?seéiﬂq‘q‘ﬁ%?hltfé““tf 3 Iigtat qigsgyscians la phageliquide, dans Eunequ melns ‘i‘°€m
-0l 7,- car act MPmiéee shdpudemegolonies de digifjia 'I"é""cﬁf"%“a‘f Bylnles gp/oy e pqtalusgur st

oMLY G"EM%%%W i i S ]

l'a deuxl ene cotﬁ‘ffﬁ B¥i stillatlon contlnue Aetages rrultlples le me- f

40" 1 ange T gaCh,0uaB Shivedt I AWindR&IoR B; raBBisl b bd (8 6Bt deliCosrMatalHurqui dst SMbRES
de 1a partle i fdndlaiphadofquit ef dii 4t H8Behtia®etstalsooas Band & pHass liduide dhrisQhRacui¥ teSprrfIb0
Ie mel an%e I e aetidbBddiRlcolrines dedistifatibiodshtind®d Staged mblbipiéd, leé dabilyssups rBspbEiiTéiilisds dans
Qui ds. A BN pr emipfinide/@@aisdd dukisnisdslonf do astilatén Mﬂe§ﬁﬂﬁ€satx Buaiit ditéren’s] ange
r6act|onne| en un constituant .vapore contenant |'al coylaryl carbonate

repr6sent 6 (B PrgdRsuanyia revergigation 6:0u7, caraetérish o peivp iyt queltiy du Fatalysaurutifisd dans
cat alLyseur di s'8@paiescologpe dedistiation “B‘P?“%‘h@‘meé "‘E"H s °(§U’ S'P‘?I' @m&lﬁs"@é%‘? latpﬂ%Fﬁt

evapor6 | a dﬂﬂh‘ Péh'ﬁ’sﬁ‘@'%ﬁ'?érgﬂ ngjia deyxiema eqlqppe degist éﬁ%@
lt 6 e\g elap m re

St T ﬁvgﬂ“e"“%ﬁémg%ﬁﬁ@% T

Qe quo tout ou u ca seur u{l{pfése ens | adeux

mecol onnededi stillationcontinue a 6tages nul tipl esest present al

Ft at di ssousdans| aphase liquids, et |erbogpoasd consists en outre A

introduire | e n6l ange react| onnel A haut lpoi nt d' 6builitlon, soutir6 sous

fornms liquids de la partie Inf6rieure deO a deuxienme col onne de

distillation, dans un deuxlens 6va- 58 - -1 1!11111111 HE 111! 11 1111

- 50 ot un liquide résidue! ayant le catalyseur dissous en son sein, et on snvoie tout.ou partie du constituant
évaporé 2 la deuxidme colonne de distillation continue & étages multiples, tout en recyclant tout ou partie
‘du liquide résiduel contenantie catalyseur dissous & la premiére colonne de distiliation continue aétages
-multiples. :

& 11. Procédé suivant la revendication 6 ou 7, caraétérisé en ce que tout ou partie du catalyseur utitisé dans
. la deuxiéme colonne de distillation continue & étages multiples est présent & I'état dissous dans la phase
' quuide. etie procédé consiste en outre & introduire le mélange réactionnel & haut point d'ébullition, soutiré -

sous. forme Ilquide de la partie inférieure de la deuxidme colonne de distilfation, dans un deuxiéme éva-

oint d 6bullitlon, soutir6. de. la

I



_E_ '0_ 461 274 Bl poratbur pour effectuer dine separation du nbl ange
F6actionnel en un constl tuant evapor6 contenant un diaryl carbonate
repr63ent 6 par Ar OCOAr '.t;.:.:: B 461 274®i un |iquide r6siduei, ayant |e
cat al yseur di'ssous en son sein et A recycl er tout ou partie du IquI de

rési duel ntena S di ssous
deuxi brreocol on ﬁ.g éﬁﬂ gﬁas a@h?ﬂ‘f @ ao/\ ?cﬁ%ﬂgg' Rt W%I“i?gt Svapore coptefapty
sul vant |a revendi ca , ¢&l act6-Tis6 en ce quo tout ou partle du -
¢atallyseyr utiiis6 dans l a deuxilme col onne de distillation continue a
gt:ages .mul tiples est pr6sent A |'btatpdlesggst dans | a phase t* -
jui de,: et- 1 & procéde consi sat en outrle introdulre 1s nﬁlange:¢
ti'onnel "A haut poi ntd" ebuilltion, sowirh sous form I|iquid. de l'a
‘T'e"t nf6rieure de | aodeuxi bme colonne de distillation, dans un -deuxi | me
BVa- por @t eur ' piaid quiah f&ﬂﬁdﬂejantwmtalié‘qnﬁﬂabdsﬁﬁsdﬁueiﬁﬁhm%rfoﬁt&ﬁ pdiaddudibuiddiésitiie!
-CO nst it uant 6veqmtmmt teccalhl&seamissws ate deuxiéme oolonne de distiitation costinben étbges maftipies ent 6

par - : OAr et en un |iquido
r-6si. duel 2612' P ro a'l'IY”"I'é"’(‘,’%ﬂdﬁF d&r"ard?%'éﬁﬁé’ °éﬂ“°s‘6‘ﬁ°’$éﬂ"{'Pd"éia'aquué'é dapsla

tout ou parti '° x’ F°“ gs ’g 8 la ph
deuxi brre*®col on f'l"°3 %’ bu On.soutl
SCodsouvan %f g@fwf“%%z E i 3?5 %Ié'l%m R o e

| ecat al yssur esfg BIL ues
de(Tn fam Il e du”curvre, ea corrpl exes de net al acal [ I n Iea corrpl,exes K)
30 ; de zinc, |ea conplexes de cadmu liea conposes nbtailiques de la
famlle Bu ferles conpl exes. de zir- | Y'ea acides de Lewis ou | ea

conposes formant des acides de Lewis, |es corrposas or gano-zi ncl - ques. et
I'ea oxydes mineraux. 14. Procede suivant!l 'unedesquel conques revendications
A:12, caract 6r bisb uetigutlerégjidadi €. cat al yseur - estchol - sl parm |es conposes de
plonbi | gs conmeﬁsbawsahrldismemmséumfeambycbr dut og partie dy lighidsrésiduehiontesmt ld ca-
metal alcalin, talywrdimpﬂléalﬂwxdmemlmoedelmlllaslgmﬂnmuesémesawmeam les - - -
conposes rretal Li éues de | a fam | I e du fer Iea co de zirconium |ea

acides de Léﬁmi E'i—f %‘t:iscan.lesc eﬁ

Orqg’noz' ncl que | oo e d q% taF fer es sd ir-
revendi c&ion nIum, acdgs %«ﬂ g@o%: P:& e LEE g
continue A 40 ques. et u co onne Ia eaux

col onne -gar nl e"0u cJu t pe mxte coI onne A pla- teaux et coI onne garnie:
Proc6de sui vanProkads sudat uibdes GRIBGHd6S révenRabing 34 120daactdrisd il ds quslabﬂﬂisbﬁrbﬁtﬁhoan
ce quo chacunesldamups@mpméedammib lebzonposesmétaliiqaesideta fathilie dii auivid, lesdoimplaxes devhétaiLie
A G ages ®ul ti platis, lsabmplaeeqrcind destompleasidd cagraiurg,des cdibposés métdliquesele a familieide fan X ,
du type col onniss gemninxes druzindeniumy e apiiisstde Lewik ow fve compobéstfersant des a@d&b gnhewis, fes.

gar nie. 55 * ¢compogss ofganozifciques et les oxydes mméraux '
N\

'1 5. Procédé suivant la revendication 1, 2 ou 3, caractérisé en ce que la colonne de. dustIIIation continue &

“ étages multiples est du type colonne & plateaux, du type colonne garnie ou du type mixte colonne a pla-
teaux et colonne garnie.
16. Procédé suivant F'une des quelconques revendications 3 & 14, caractérisé en ce que chacune des pre-
_ miére et deuxiéme colonnes de distillation continue a étages multipies est indépendamment du type co-
45 lonne & plateaux; du type colonne garnie ou du type mixte colonne 4 plateaux et colonne garnie.
80
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