- 1 - TITLE OF THE | NVENTI ON Processes for Purifying D ary!

Car bonat es BACKGROUND COF THE | NVENTI ON [ 0001] The purification of

di aryl carbonates is of great significance owing to the 5high

requi renents on the purity thereof for the preparation of
qgqualitatively high-val ue polycarbonates by nelt transesterification
D aryl carbonates prepared fromtransesterification of an aromatic
hydr oxyl conpound with an al kyl car bQ(rJa_te may conprise both

hi gh-boi I i ng and nmedi um boi | i ng secondary conponents, and al so
catal yst residues, as inpurities. Hi gh-boiling conponents - often
also referred to as high boilers - 10in the context of such
preparati on processes are thd3ELBOOIFIBINVENTOPoi nts are above t hat

of the diary! carbonate. di um.bqi l.L 0 0 nents - often al so
referred to as internedi rgceﬁﬁsfoég) rlfy“]%rlﬁf‘&ge?:‘g?ﬂaé?t of such
preparation processes are those whose boiling points are between that

of the diary! carbonate apddKtROWIDCrEr@E KYWERTNIN car bonat e whi ch
can be forned as a by-product during the preparation of the diary!

carbonat e. (093] 15 &he pwitligationgidiarylicabonstns iy Warat sgn berbeewiaploghe
U R B S R e e ey

to be renov y appropriate “puri e of

the di aryl potypafbomidasscs. mdORMdstertiedtidat DanalcaBatentprdpaiel iieat i on No. WO
2004/ 113264, the entire contents of which are hereby incorporated

her ei n by W¥assestesifieaion @éatappatic ydpmylesponnst witteanollef cargor2@amr oduct
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prepared i fsidudsLatihp@iesSHiR8-Hohling @omBdehts ORISR forre@ RasWIHhIAi161S -
carried out in three stages including catalyst renoval, |ow boiler

r emoval® anié tha RteRf|sesh nrensEalian proprssds arethesssvhppe boflingrpaintyare shove tat er
step, the di tRriS I ved as the t roduct. The process
descri bed &éﬁgnaé%ry E%éﬁr%ﬁ%ge%gﬁﬂ %ﬁr}% C)?“’@%'%’F}'e"x‘)f@ﬁ ag?)beg?réepd% % erms, but

al so ener giatengadidtybdiRisave thialRbeteQ\WE Agh bephrator RORYRE aRfthdsb Ghslear y!
carbonate both in the first stage and in the third stage as the top

product . | briligdiofitome betweergthatiof thg digry!cprborptesang|thas af the alkylearylsabonate
prepared I gh el RImelbs a By-gro'duct during the preparation of the diaryl carbonate. All
15 of these impurities can lead to considerable qualitative impairment of the polycarbonates
to be prepared and have to be removed by appropriate purification before the further use
of the diaryl carbonates.
[0002]) International Patent Publication No. WO 2004/113264, the entire contents
of which are hereby incorporated herein by reference, describes a process for recovering
20  aproduct stream from a waste stream in the preparation of diaryl carbonate. Also
described is a refinery of the diaryl carbonate which has been prepared in a reaction ﬁsing
three reaction columns, and which is carried out in three stages including catalyst
removal, low boiler removal and high boiler removal. Both in the first and in the latter
step, the diaryl carbonate is removed as the top product. The process described is not
25  only exceptionally complex in apparatus terms, but also energetically unfavorable owing
to the removal of the diaryl carbonate both in the first stage and in the third stage as the

top product. In addition, the quality of the diaryl carbonate thus prepared is very poor at



99. 5% by weight and is unsuitable for the preparation of
qualitatively high-val ue pol yearbonate. [0003] European Patent
Publication No. EP 1 760 069 A, the entire contents of which are
hereby incorporated herein by reference, describes a process for
preparing 5diaryl carbonates, in which, after the transesterification
of an aromatic hydroxyl conmpound with an al kyl carbonate, a m xture

i s obtained which, as well as diaryl carbonate, conprises an aronmatic
carbonate ether as an inpurity anong other inpurities. The latter is
renoved in a subsequent step in order to obtain a high-purity diaryl

carbonate. The,significantly, nor onpl ex renpval of high-boiling
secondary a?}%grl?ﬁ&%éﬂlﬂ ad 'w%ﬁa%r g'elpfé"aéfa‘t‘%‘ S qaplitatelWhegn-Yakd r ment  of
the targetpgyQeisais. (pol ycarbonates), is, however, not described.

[ 0004] Eur opean Pat ent Publication Nos. EP 1 783 112 Al , EP 1 787 977
Al , EP 1 8[¥003]95 Al EarvgedaPalent Bubl@atonAo, EP hg6@069 Acthe etire fdngenafofeach
of which arg, Eerﬁby incorporg%ed_ herein by reference, describe a
process coWgickgrelgreby incerpprated hereipydetarsaes, dseribes gpracessiferprenaeing |

car bona{ e, gi&SPesrhdahiey, it VARG Mer H21RR0 ; ' il 0ol 1 i ng
conponent s lglr%ﬁ,d t he gét‘al yst’ arelé ?lhr st%@ﬁ%@@%k?@? Pﬁlé%rre z:ti on. The
di stil | at ecanipoandreith amalkyiicsrbbiayd) 2ok theris stesivadabhitls aseplassadieg! | nt o
three fractions in a.,econd disti|latigon colymm, diaryl carbonate

bei ng wi t WA SPTPHESS N GO S3POasAUIFE S andmat ity APARE ethe iBpUTitiss
process i SThdYafer tdiEmBiiin RYUMshABNCRIRHANS o ag'gkﬁ%%@ﬁ%g@ he first

step, since this is 20energetically unfavora pean
Pat ent Pubtartpasteohhdagni fFanB motAaS®malextrireovahdfi high-bolrgsetsidady whi ch are

her eby, i ncor porated, herein by reference, describes a process for
puri 1ylthg SATERGFLS Shish wialiLiedd ) plitetiye Seicier 12 et ORIy | ed out

at a bott ofFlyelR&TaRb L [sChAl &AL Rt del@iBed 50C and the product wi thdrawal
of the purified diaryl carbonate is effected in the 25si destream of

the col unm(000e di aEytopearRatnaledicatones il | 7836 2¢%6n, Biel PR7&IARAJEP
compounds bROHSTH e BB AN Al e SBe Bt or ST OB b unds
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yl carbonates to be freed very substantially of high boiFers, for
I5  purifying diaryl carbonate, especially diphenyl carbonate, in which the high-boiling
components and the catalyst are first removed afier the reaction. The distillate obtained
in this high boiler removal is separated into three fractions in a second distillation
column, diaryl carbonate being withdrawn in the sidestream. However, a disadvantage of
this process is that the high-boiling components are removed in the first step, since this is
20  energetically unfavorable.
[0005] European Patent Publication No. EP 784 048 A, the entire contents of
which are hereby incorporated herein by reference, describes a process for purifying
diaryl carbonates, in which a distillation is carried out at a bottom temperature greater
than 150°C and the product withdrawal of the purified diaryl carbonate is effected in the
25  sidestream of the column. The diaryl carbonates to be purified can be prepared either by
reaction of carbonyl halides with aromatic hydroxyl compounds or by transesterification

of aromatic hydroxyl compounds with dimethyl carbonate. Although the process

described enables diaryl carbonates to be freed very substantially of high boilers, for



- 3 - exanpl e phenyl salicylate, nowhere is the presence of

troubl esone catal yst residues or internediate boilers or a neans for
their renoval described. Especially the presence of significant
anounts of catal yst residues can, however, influence a distillative
purification, since this accelerates the side reaction of diaryl
carbonate to give phenyl salicylate and 5hence pronotes the
enrichnment thereof in the bottom of tige- colum. Therefore, the
process described in EP 784 048 Ais not inmediately suitable for
such a purification in the presence of catal yst residues and/or

i ntermedi ate bopil ers. BﬁlgEF SUMMARY OF THE | NVENTI ON [ 0006] The
present i nt¥émp e(ﬂi?el?yiéq“% te, ROYVIGETE g IPresense pf trublesme sagalysh esidpes ang

di ary! 10CRfHAdHEe80ile)drs rﬁ’%ﬁ fof Hefrd ovaf&@cr%&sﬁﬁ%cithIﬂgg{eQ&cégtl ates
to processes for purifying diaryl carbonates in I ch catal yst

resi dues asighifidaghanimintsiof gatslgstoesithey canpinppenaninfuane a distidgive pprificatian,

al so nmedi unmx boi.l i ng secondary canponents are renpved as inpurities

Wi th a destin DiPERCTAES s SARTpARIPLO! GeriRoRIE S phemYalicylate and
energetq4 c “@nri LSl ag! und
that the gli:légﬁ ﬁﬁrlaegte{esgkgﬁ?{hg% gg%ié%%ﬁg% erlbgg?rg% E%i‘?@ghg?ggﬁ%a{r?gal so be
per f or med mbtels destrihed ireBR 78604824 pawaimmedennpiuitbit Yoranch emeifigyticienands
when the diaryl carbonates to be purified conprise catalyst residues
and hi gh- BF PReFGCS el At oidinddbriplermedbae b by al so

medi um boi | i ng secondary conponents, as inpurities. At the sane tine,
the waste obtained in thgrRIEBSSUMMARCOCHIE RNRERTRIYY even be
utilized energ(ieti cally. 20[0008] The present invention provides
processes [890lpuri f Fhepreginhinyention resbemainegsnéral, @tprocessss foo perifying diaryl

distillatio I comprising, at | east one ctifyin ecti.pn in the
upper %)gr tca(r)r}’f0 %%ﬁéé rﬂggﬁe%ﬁmgﬁr Y38 qrgsggttln\éeﬁgorgrtekﬁaﬁﬁﬁ ‘?féceg%é ?‘?ré’H“ﬁ’ngt he
| ower par tdigdyl daft@nated mrwhiclCRBIAELSiiEREd hiBh-bbisihg sdchfiat) dmpon&dy dagnat e
to be purified has been prepared by transesteri%ication fromat 25

| east one dpearegyiat re-baitig sacondapseomparentrasimemorcdwpdmpuryties with
P oo | Dadslaf RERIENGE sBlolth bR GAR i BISERAN i 00 pate V!

and conpri ses -cata ro e prepara ar “car bonat e
as an i npujsdey, andlt has dow surprisingly been Polint tHaethe disANative garifranat 6 i s

withdrawn in the sidestreamof the first distillation colum.

15 diaryl carbonates can also be performed with a low level of apparatus complexity and
energy demands when the diaryl carbonates to be purified comprise catalyst residues and
high-boiling secondary components, and possibly also medium-boiling secondary
components, as impurities. At the same time, the waste obtained in the distillation can
preferably even be utilized energetically.

20 [0008] The present invention provides processes for purifying diaryl carbonates
in at least one distillation column comprising at least one rectifying section in the upper
part of the column and at least one stripping section in the lower part of the column,
characterized in that:

the diaryl carbonate to be purified has been prepared by transesterification from at
25 least one dialkyl carbonate and at least one aromatic hydroxyl compound in the presence

of at least one transesterification catalyst and comprises catalyst from the preparation of

the diaryl carbonate as an impurity, and



[ 0009] One enbodi ment of the present invention includes a process
conprising: transesterifying a dial kyl carbonate and an aromatic
hydr oxyl conpound in the presence 50of a transesterification catalyst
to provide a diaryl carbonate product conprising the
transesterification catalyst as an inpurity; subjecting the diary(
carbonate product to distillation in a first distillation colum
havi ng an upper part and a | ower part.4wherein the upper part
conprises a rectifying section and the |ower part conprises a
stripping section; and withdrawing a first sidestreamfromthe first
distillation colum, rein the 10first sidestreamconprises a .
purified diaryl NERM ayl cprhgneie Iy thdeawndndis gl dgisem of therfisstgistillation

i nvention iQAghHdes a process conprising: transesterifying a dialkyl
carbonate and an aromati c hydroxyl conpound in the presence of a
transest eri[#008ht i on @@tembpdimenvofthopisdet iavattiat ybludaraipartecopipasingt
conprising the transesferification catalyst as an inpurity;

subj ect i ng“f‘“?f’é“‘c’fi’&?‘ﬁla l%aﬂﬁ?r@tel@s%a@mm? bydaret sampepndin thewrasepger st

di vi di ng gk} rlissddrlfcaidnaht WFhviRY cﬁgylac@rb%)aﬁg roﬂﬁﬁk%nfﬁfsin%\gﬁ% part,

and a dividing wall section,” wherein t upper part conpr
rectifyi ngtressestérficatiortcaahest hsandmpityf subjectpigitbediargl GitfonfppRguaest i on;

and vvithdrgw'gﬁzﬁ. a.fi FSF .stgaestrel\am romthe first distillation .

col umm,  wh&PEIHOR 2 fifst distiliafion.eqlyram having ARupRR $a 2l # fopprppry WaFTin
car bonat e, I8t oY b CH- R ; j j : . viging
vl T S0 b P oY R o AL e Tnfe B LR £l
conpri ses aswtiogped withdawiigddirgaiiesteamdrch the fiowdistilfadedcdinde, vaeadn ©a,

and the w thdrawal side conpris an upper w thdrawal side section
and a ﬁ8we 'fwﬁ¥f§F%é?mgﬁ%g£gﬁéﬁﬁgwylaﬁ ol¥fer ei n the diaryl carbonate
product iS[(fcﬁg]etO th&hoftﬂeE%béﬁi:ﬁéﬂtbffﬁ%irpfé@erﬁ%k’xm%nl?ﬁcﬁd’c‘i%?&{nto@%s“pper and

| ower feed si sections and the first sidestreamis wthdrawn from
the first domprisiigatrimoesiadyingn di2Blyécatamatetahdanuppaaticarydroxghempound in

ithd | ti B - DESCRI PTI QN, OF,, THE SEVERAL VI EWs OF
L DRV NSCTORET P USRI SNl PPy Ry e hoREe PN g
det ai | ed d@@ﬁﬁrisﬂ{git@é‘tr@fses&éf‘ﬁicﬁt[b\’l%%yg%bs aﬁmép&i%alaﬁajéc%g Hﬁ%%rrﬁ;cﬁfggna\ﬁéﬂen

read in _conjunction with the appen - rawm ngs. For
pur posd3of peedudtsa dipiglation ineefirstxdividing wiall distfatioh eolumu daningm upiphieyagt, ar e

shown in the draw ngs . .representative enbodi nents whi ch are consi dered
T ot rat i e P SRR e G BT R QAPBY Por FPPERGS (UG on | <
not |im t egectibn AAthdRMREFart AniphiSesRsBHpH@ sdhibANAE WRRIAWRR first
instrunentalities shown.

sidestream from the first distillation column, wherein the first sidestream comprises a

purified diaryl carbonate, wherein the dividing wall section comprises a dividing wall, a

20 feed side and a withdrawal side; wherein the feed side comprises an upper feed side

section and a lower feed side section, and the withdrawal side comprises an upper

withdrawal side section and a lower withdrawal side section; and wherein the diaryl

carbonate product is fed to the first distillation column between the upper and lower feed

side sections and the first sidestream is withdrawn from the first distillation column

25  between the upper and lower withdrawal sections.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
[0011] The foregoing summary, as well as the following detailed description of

the invention, may be better understood when read in conjunction with the appended



5[0012] I n the drawings; [0013]Fig. 1.1 is a process diagramof a
purification of diaryl carbonate in a distillation colum in
accordance with an enbodi nent of the present invention; [0014]Fig.
1.2 is a process diagramof a purification of diaryl carbonate in a
distillation colum w th additional residue concentration in
accordance with an 10enbodi nent of the present invention; [0015]Fig.
1.3 is a process diagramof a purificatton of diaryl carbonate in a
distillation colum with an additional residue concentration in the
form of an evaporator in accordance with an enbodi nent of the present

i nvention; 10016]Fﬁq 2.1 is.a process diagram of a purification of
diaryl car AlEIngs For the bpeseof Fisinedn tesrplagrtiap ohtha deatiosrthereaset er nal
si dest r eamsienUA theWMwiRed r8 GRS it ML Dhsi Telom
accordance with an enbo%in%ﬁ%ﬁ%? théﬁ§P§§§ﬁﬁﬁ?H%%§%F§§§3P@%T#?&i6.
2.2 is a pehsellhe wiergeednhovewr,that iheiimattions oft liird W argandaaaas eei N a
distillati rréclcol um W tth gddi ti onall. i r}itegrated si dest ream col um
which is dBSTGhEH G S WL I YAYaldiss $198R  n accordance with an
enbodi nent [di2)t he prgaRmkavimpention; 20[0018] Fig. 2.3 is a process
di agram of a purification of diaryl carbonate in a distillation

col um wit H)Oéﬁdi t i oddg. 1dxis @ preatss diagest afeporifaitionof dilviycdarboaste & a
rectifyi Ng 48 i on i n_accordance with an

enbodi nent oﬁ?a%ilﬁrg Q%l;&g[g ie"r?chﬁgrrﬂ%fgﬁlt“ﬁ?tg ﬁr,sl %,% I Gfrogine grogent Pvantippcess
di agram of [o1guri f i Gat il QNs §prodésRHiy; raﬁﬁff*ﬁ%ﬂﬁﬁ&tibﬁoiﬁdiﬁ?fﬂéa loffhtlh yel |
colum with [iquid sidestreamw thdrawal of the purified diary
car bonat e fligtillgtien edune withiadditienal wsidextionemtratixn it hecopiamsarith dnnvent i on;
-6 - g embodiment of the present invention;
[0015] Fig. 1.3 is a process diagram of a purification of diaryl carbonate in a
distillation column with an additional residue concentration in the form of an evaporator
in accordance with an embodiment of the present invention;
[0016] Fig. 2.1 is a process diagram of a purification of diaryl carbonate in a

15 distillation column with additional external sidestream column which is designed as a
rectifying section in accordance with an embodiment of the present invention;

[0017] Fig. 2.2 is a process diagram of a purification of diaryl carbonate in a
distillation column with additional integrated sidestream column which is designed as a
rectifying section in accordance with an embodiment of the present invention;

20  [0018] Fig. 2.3 is a process diagram of a purification of diaryl carbonate in a
distillation column with additional external sidestream column which has a rectifying
section and a stripping section in accordance with an embodiment of the present
invention;

[0019] Fig. 3.1 is a process diagram of a purification of diaryl carbonate in a
25 dividing wall column with liquid sidestream withdrawal of the purified diaryl carbonate

in accordance with an embodiment of the present invention:



[0020]Fig. 3.2 is a process diagramof a purification of diaryl
carbonate in a dividing wall colum w th vaporous sidestream

w t hdrawal of the purified diaryl carbonate in accordance with an
enbodi ment of the present invention; [0021]Fig. 4 is a process

di agram of a section of the condensation at the top of a
S5distillation or dividing wall colum in one or nore additional
columm section(s) with a condensate codbled in an external circuit in
accordance with an enbodi nent of the present invention; [0022] Fig. 5a
is a process diagramof a section of the condensation at the top of a

distillati di vi di wal | colum, the cql um di ameter renaining
unchanged fdrbzﬁle 10'}?%{} S6Pr%%.d@§ﬁﬂb?£é¥‘f'§ﬁt'PHPg@%F%@Rﬂé‘ew”Eh an
embodi ment 4Rfdidd\Gal PERRHEMvith O;}Cbgmuk SestrBA wﬁtﬂ&l%éll'ﬂtfgxg pgpﬁgosdiérypr ocess

di agram of a section of the ndensation at the
di still ati cwbamatedn a¢cdidageewsitt anomtbodimeni dfithespreseoitictenton;i n t he col um

di ameter i e directi.gn of the to f the colum in accordance with
an- enbodi mIMEIDs °t hdhaSe Rioots Fig@at o iec bR THNE EEaESR PHEGR G THE
| NVENTI N hRQRAbAS: disRIthgReIRolbmnl iR 8nS bt Q&diﬁ&.&f%idhﬂ{sem(ém& are

synonynous and used interchangeably with "one or nore" at | east
one," unl esendeisetecasligdimge eatabeirco it @xerdoice sithun embiddimteof ok peswmit se.
Accordingly, for exanple, reference to "a dial kyl 20 carbonate"

herein or %WQFW@’appended clains can refer to a single dialkyl

carbonate qspre thag sane thékkathorbPORRLiG oARIhlGRAl e thekdp of a

nunerical val ues, unless otherw se specifically noted, are understood
to be nodi fiséldatioy ot digidingrverll'caluou, the cploda Slabicter yimaiindwwhargsd isttheh can
ggngly;hb:‘ g?eﬁiﬂ?l tfp]%)cgo_et&s_e%i%? ?rf Qf%} arice \\{«‘in'tﬂtah grplbéd?r?llenl%% thte gr(')e%e%t ?rfver&t%%;

and

[0023) Fig. 5b is a process diagram of a section of the condensation at the top of a

distillation or dividing wall column with a reduction in the column diameter in the

direction of the top of the column in accordance with an embodiment of the present

15 invention.

DETAILED DESCRIPTION OF THE INVENTION
[0024] As used herein, the singular terms “a” and “the” are synonymous and used
interchangeably with “one or more” and “at least one,” unless the language and/or
context clearly indicates otherwise. Accordingly, for example, reference to “a dialkyl

20  carbonate” herein or in the appended claims can refer to a single dialkyl carbonate or

more than one dialkyl carbonate. Additionally, all numerical values, unless otherwise
specifically noted, are understood to be modified by the word “about.”
[0025] Diaryl carbonates which can be purified in the context of the invention

include those of the general formula (1)

25 0 )



25(1) - 7 - where R R and R' are each independently H, |inear or
branched, optionally substituted Cl-C34-al kyl, preferably

Cl -C6-al kyl, nore preferably Cl -Cl-al kyl, Cl-C34-al koxy, preferably
C - Co- al koxy, nore preferably Cl-C4-al koxy, Cs-C34-cycl oal kyl,
C7-E34- al kylaryl, C6-C34-aryl or a halogen radical, preferably a
chlorine radical, and RR, R and R" 5 on the two sides of the fornula
(1) may be the sane or different. R nay-also be -DOOR' where R' is
branched or unbranched Cl-C34 al kyl, preferably Cl-05-al kyl, nore
preferably Cl-C4-al kyl, Cl-C34-al koxy, preferably Cl-C6-al koxy, nore
preferably Cl-C4- alkox C5- G34-cycl oal kyl, C7-C34-al kyl aryl or

Co- C34- ar yWherpReReand iy y“‘e qach jdenspdently Holinganer brgusheg, aptiongHly subetiteted mul a

(1|0% 0852] I[Jhe @argqa( %nartae f -aaﬁl &%%Pﬁrer%?}gcﬁu%ﬁa{(ﬁ 66}@(‘5‘[ ﬂ%%y, f or

exanpl e: dplﬁft&:{bw Ccay-binay, ﬁmrerméfexsablpI(ﬁrulaluahgrcglcﬁ—@fdmné}ﬁ,@-@md
di (et hyl ph nyI c rbonates, also as a m xture, where the position of

the methyl 2 sl enpdinagen radigal pesferaidy ashlawing redigal, and R, &/ and R”
di met hykph&mﬁlmp&a@é@of FRTBANA B gy&ﬂaéﬂm&ﬁ%ﬁ?%@ 1SR €S

al so as a mxture, where t 1 on o he “ne groups onthe

phenyl rings’ w’m;te Be’ &s[ﬂkﬁaiﬁﬁedcﬁﬁinbr@iiﬂhed apta Myl @F@é}y&:yc@wm f, apraand
di (chl orophe i carbonat es, where the EOSIH on of the net h¥ gr oup
on the pheP¥ rarb FigisC ‘ﬁﬁgy pE1-Ga-alkosyrRueferably &n 1Gptalesnymorp prsfagably Ci-Ca-

car bonat e, Are I p

car bonat e, a'gb’é(yfng?* ASP?QFQ] l t Cﬁ%ﬁq{rg (’n lgp%é(lgéggh?%#é rII{y%]%q%en I
car bonat e, theiwalsidesab tlmp'ydrrpﬂmﬂydr& theanhe maisemef&rdhbb Rt K1 aab ®vite cpstemy |
car bonat e, dj (4-n- byt henyl ) carbonate, 4- 20|sobutylphenyl phenyl
car bon ‘5 e wﬂ?éﬁ i SO W{) FRORYPY ofchs wraprat lermuls lbinelugefnssmemsl  phenyl

car bonat e, ol daichalbn AR i AR gnd'a AL D M naRlb Y

car bonat e, n- pent yl phe onat e, enyl
car bonat e, algh a(s&-mntheqy#hpnehmbo)mtmanbtha atethy| grous@niht yhadRbings mlpeayd
car bonat e, | ph I onate, 4-nponyl phenyl phenyl

car bonat e, d‘ﬁlréddf ‘WE ﬁg 9%&2@2@{5&'@%% F%?%‘ateﬂaquﬁﬁﬁﬁ P]Wﬁé'h%rb%tess

phenyl car t
D vt ST A Sy BRI o phnst s iy b o

di [ 4- (15 neddsiréd, bhlmh\%’%pﬂww)cptben@tés]anddl(tbﬂma;blenyllbbqnbmmeh -wheyelthphenyl
car bonat e, nyl-4-y1l) carbonate, 1- n pht h henyl carbonate,
2- napht hyl p‘ﬁﬁé’ ﬁ%ﬁh&%&z’ O’Elqkefg?f‘é’ H'E‘%)?’I‘%V &? f%ﬂ'ﬁ‘?é -etyiphsny ppevhy | )
car bonat e, czﬁlb&gfencﬁﬂhétﬁ%bﬁeaw Btbonate, &n- prcgﬂﬁﬁ%lly bRY; gﬁ&ﬁﬁo%ate d1(4

pheny 1)

4- (2- napht hyl ) phenyl car bonat e, [4-("1-na pheny
car bonat e, prdpylghepigh na;tmatw Halthmpyip]leuyhplboyiamépnade pﬁm;agophlpmmw) phenyl

carbonate, di(4- ph rbona phenyl phenyl
car bonat e, agl?%gte’p‘g'ﬂ%’ E%\%Ilg ﬁéﬁé’I Saa}b"é‘f“ﬁo é‘ 'bgmglp{? 83?? RiAK 1 phenyl
carbonage, ls&!&ﬂpﬂeﬁyﬂﬁﬁhm %ﬁl‘lﬁbﬁatec ﬁf(b—%@@ﬁt?lph&?ﬁ%l‘%na@ @ltér‘:: M&t?l phenyl
carbonate, di (nmethyl salicylaté) carbonhate; (et sal 1 cyl at e)y phenyl
phenyl carbonate di(4- tert-butylphenyl) carbonate, 4-n- pentylphenyl pheny! carbonate,
di(4-n-pentylphenyl) carbonate, 4-n-hexylphenyl phenyl carbonate, di(4-n-hexylphenyl)
carbonate, 4-isooctylphenyl phenyl carbonate, di(4-isooctylphenyl) carbonate, 4-n-
nonylpheny! phenyl carbonate, di(4-n-nonylphenyl} carbonate, 4-cyclohexylphenyl
25  phenyl carbonate, di(4-cyclohexylphenyl) carbonate, 4-(1-methyl-1-phenylethyl)phenyl
phenyl carbonate, di[4-(1-methyl-1-phenylethyl)phenyl] carbonate, biphenyl-4-yl phenyl
carbonate, di(biphenyl-4-yl) carbonate, 1-naphthyl phenyl carbonate, 2-naphthyl phenyl
carbonate, di(1-naphthyl) carbonate, di(2-naphthyl) carbonate, 4-(1-naphthylphenyl



carbonate, di(ethyl salicylate) carbonate, (n-propyl salicylate)
phenyl carbonate, di (npropyl salicylate) carbonate, (isopropyl

sal i cyl ate) phenyl carbonate, di(isopropyl salicylate) carbonate,
(n-butyl salicylate) phenyl carbonate, di(n-butyl salicylate)
carbonate, (isobutyl salicylate) phenyl carbonate, di(isobutyl
salicylate) carbonate, (tert- 10butyl salicylate) phenyl carbonate,
di (tert-butyl salicylate) carbonate, dg(phenyl salicylate) carbonate
and di (benzyl salicylate) carbonate. [0027] Preferred diary]

car bonat es include: di phenyl carbonate 4-tert-butyl phenyl phenyl
carbonate, di(4-tert-butyl phenyl) carbonate, biphenyl-4-y1 phenyl
car bonat e, phﬁngbqaﬁqq)gﬁy 14-@-npphthy hg@y{@bg‘:yl carbonate, di[4- -(}-naphthyl)phenyl]

hyl, arh
Lo A1 nSiRSRRSEYaB bR ROSINL:, £ BERANEhEou By sethonpepy it
preferred @h@bwphergnmmhﬁe | “ﬁpdﬂltda&@mhbnﬁ phdgNektdnatt AB8lehtadd ﬁ»henyl)

context of the invention, dialkyl carbonates include those o

formul a (I Fyrbweatepd-fritylohanybphenyl czdwn@%i @triyipherd) carbengadmethyl

et T ARG PRSLARS BB B B o

and R2 may cdrborateedigaling salicylie) tfbeate, ("FProm salicdla@)y gheRyiRhMdoadd, Wihhe
sanme. [00291Preferred dial kyl car bonat es i ncl ude di net hyl carbonat e,

di ethyl  Propylsplisylpse) carbanaté (isersepl yaliewlaishpheny caprats difisoprppyl
car bonat e, s;ﬂ ?lgtei)&% Jn)dtecﬁr Q}ﬂﬁ%]aﬂ: é%r%gl'ca t%géfé E(}'l hu? ?a 1calt

e
di(tert-buty onate or ona pﬁ%ference
is - 9 - girb@nte @saﬁumiaﬂiyjrlate;a;flfe@ylahmome,di(ﬁélhsy}ll sﬂftytawpaérsona%ée(téﬁ-

part | CLIHOar btﬁ)tgflegaﬁgy?artgephlensyl %:!lr\l;gngtet dol(tgll't-rlgﬁgypgalllcﬁg:trz)bc%pb%%aete di(phenyl
salicylate) carbonate and di(benzyl salicylate) carbonate.
[0027] Preferred diaryl carbonates include: diphenyl carbonate, 4-tert-butylphenyl
phenyl carbonate, di(4-tert-butylphenyl) carbonate, biphenyl-4-yl phenyl carbonate,
di(biphenyl-4-yl) carbonate, 4-(1-methyl-1-phenylethyl)pheny! phenyl carbonate and
15 di[4-(1-methyl-1-phenylethyl)phenyl] carbonate. A particularly preferred diaryl
carbonate is diphenyl carbonate,

[0028] In the context of the invention, dialkyl carbonates include those of the

formula (II)

© iy

20  where R' and R® are each independently linear or branched, optionally substituted C,-
Cq-alkyl, preferably C,-Cg-alkyl, more preferably C;-Ca-alkyl. R' and R? may be the
same or different. R' and R? are preferably the same.

[0029] Preferred dialkyl carbonates include dimethyl carbonate, diethyl
carbonate, di(n-propyl) carbonate, di(isopropyl) carbonate, di(n-butyl) carbonate, di(sec-

25  butyl) carbonate, di(tert-butyl) carbonate or dihexyl carbonate. Particular preference is



[0030] I n the context of the invention, aromatic hydroxyl conpounds

i nclude those of the general fornmula (111) O-H (I11) in which R
It." and R nmay each independently be as defined for the general
formula (1). [0031] Such aronmatic hydroxyl conpounds include, for
exanpl e: phenol, o-, mor p-cresol, also as a mxture of the cresols,
di met hyl phenol, also as a m xture, where the position of the nethyl
groups on the phenol ring my be as desired, e.g. 2,4-, 2,6-, or 3, 4-
10di net hyl phenol, o-, in- or p-chlorophenol, o-, m or p-ethyl phenol,
o-, m or p-n- propyl phenol, 4-isopropyl phenol, 4-n-butyl phenol,
4-isobutyl phenol , 4-tert-butyl phenol, 4-n-pentyl phenol, o

4-n- hexyl pBisgP dimethyd serbenats,Hehadhy! carbenairo Moty padiswr preferenpg is given to
pnethoxyph&gﬁhwléﬁ&% ohexyl phenol, 4-(1-nethyl-I-phenylethyl)phenol
bi phenyl - 4-0l", "1-naphthol, 2-1-naphthol, 4-(1-naphthyl)phenol,

4- ( 2- napht [g89]phenolly thé cphienokihp vesmtion, AbBafedasteCahpbelinclude
4-trity|ph%nol, net hyl salicylic acid, ethylsalicylic acid,

n- pr opyl saliPiaafite esesref fosmulhdihy | salicylic acid, n-butylsalicylic
acid, isobutylsalicylic acid, tertgbutylsalicylic acid,

phenyl salicylic acid and benzyl saldcylic acid. [0032] Preferred
aromati ¢ hydroxyl conpounds incl g hhepol,, 4-tert- but yl phenol ,
bi phenyl -4-ol and 4-(1-methyl-|-K yl e hﬂﬁ)phenol. Parti cul ar
preference 20is given to phenoR. iiBiﬂBoth(nne di al kyl carbonates
speci fied above and the aromati c hydroxyl conmpounds are known to

th kil) N , d iall i | .abl b
or epar ed b PHOERI BulR] el RsgrRrens o ol fr fecefer (e wR .
[0034] I n tfe3gont exud ar&rﬂﬁici}{}uf%ﬂ%’li @hpolds ftnab, k! ex'éﬁFl%.r Sheh@; of AT

exanpl e, nethyl, 25ethyl, n-propyl, isopropyl, n-butyl, 'sec-butyl,
t ert - but yl ¢r patresgh aksb kyd mix$uradfithe icwsals, Idimetlixdphenol, also as a mixture, where the

position of the methyl groups on the phenol ring may be as desired, e.g. 2,4-, 2,6-, or 3,4-

10 dimethylphenol, o-, m- or p-chlorophenol, o-, m- or p-ethylphenol, o-, m- or p-n-
propy!phenol, 4-isopropylphenol, 4-n-butylphenol, 4-isobutylphenol, 4-tert-butylphenol,
4-n-pentylphenol, 4-n-hexylphenol, 4-isooctylphenol, 4-n-nonylphenol, o-, m- or p-
methoxyphenol, 4-cyclohexylphenol, 4-(1-methyl-1-phenylethyl)phenol, biphenyl-4-ol,
1-naphthol, 2-1-naphthol, 4-(1-naphthyl)phenol, 4-(2-naphthyl)pheno!, 4-phenoxyphenol,

15 3-pentadecylphenol, 4-tritylphenol, methylsalicylic acid, ethylsalicylic acid,
n-propylsalicylic acid, isopropylsalicylic acid, n-butylsalicylic acid, isobutylsalicylic
acid, tert-butylsalicylic acid, phenylsalicylic acid and benzylsalicylic acid.

[0032] Preferred aromatic hydroxyl compounds include phenol, 4-tert-
butylphenol, biphenyl-4-ol and 4-(1-methyl-1-phenylethyl)phenol. Particular preference

20 s given to phenol.

[0033] Both the dialkyl carbonates specified above and the aromatic hyd'ruxyl
compounds are known to those skilled in the art and are commercially available or can be
prepared by processes likewise known to those skilled in the art.

[0034] In the context of the invention, C;-Cs-alky! refers to, for example, methyl,

25  ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl; C,-Cs-alkyl is additionally, for



- 10 - exanple, n-pentyl, 1-nethylbutyl, 2-nethylbutyl,
3-net hyl butyl, neopentyl, 1- ethyl propyl, cyclohexyl, cyclopentyl,
n- hexyl, 1, 1-di nethyl propyl, 1,2-dinethylpropyl, 1,2-dinethylpropyl,
| - met hyl pentyl, 2-nmethyl pentyl, 3-nmethyl pentyl, 4-nethylpentyl,
1, 1-di met hyl butyl, 1,2-dinethyl butyl, 1,3-dinethylbutyl,
2, 2-di net hyl butyl, 2,3- 5dinethylbutyl, 3,3-dinethyl butyl,
| -ethyl butyl, 2-ethylbutyl, 1,1, 2-tri-ethyl propyl,
1,2,2-trinethyl propyl, 1-ethyl-I-nethylpropyl, 1-ethyl-2-nethylpropyl
or 1-ethyl-2- nethylpropyl; Cl-C34-alkyl is additionally, for

the isoneric

cxaL e, RSB 20 Lot SaEH L PUATRNL, Lhe L soreriC
n- hexadeCYEthfIbroPylo@}Icﬁﬂ@ﬁbfl clIﬁ%tﬁg{ﬁgf@'ﬂ&ﬁftb@F%?gr ?Qrdgﬁa%q@gbﬁg

al kyl radic Oexanple 1 na or a
Al kyl ene r aa1d@a¢tbylpmpylhbmdwlpestwmnadgllmq/t Gxiyeth Wydntyd) 4-meshly Joyitylor
al kyl aryl for yl ene radi ca

correspondr’ é %ﬁﬁhahgbaIwnﬁﬁQ@fﬁ ga*@E?EWLTﬂO§%TW¥?hﬂ?%fb?§ to a
carbocys! i ginfr9Batyl, @fmmeealbua@aterg%m 19- %ﬁylﬁ&gi ?H% ﬂe&g ﬁﬂﬂé‘/l at oms.

The sanme appliés to fhe aronatic noi et rylé al so
15known as! a,aanmythylpmwk; dlethybhanethyfmortyd, lagtiyyi-2emetbdlplop @t $-etHyl-bD re

I | I I 100361A I | kyl
el kyl PP et Cibar Tt piaERi By R exiits G b g ooy,
br anched ogdaﬂlaﬁmﬂfeh%eﬁhméhthmm Ry, éﬁsdegﬁf 1-B6ReADRY Riec)MH-RH be

S as 5 Flned a%ﬁgg

nono-, poly- persubstltuted by aryl radica
20f 0037] The-h@bdwl dri rsectadaeyd. Thelsarse aplies/te thenmbredpoudidg aleyl rhidcalfoer st ood

as a limtatio 1T anse r|f| on cat al ts for fhe

pr epar L‘ﬁn ‘?I(aBIP[}‘ "I]\é Bﬁ)’g A kyéaé éﬁiyienﬁéadtﬁﬂ i'f &O’é‘??aoqdd‘gbe r emoved
t herefrom I@gﬁjrdﬁﬁ’lﬂfdldr'a%ﬂcyﬁ@ﬂ/allgfrarfylrrﬁd]t?ﬁssére o éxﬁﬁbleofﬂe 91@}1@&&&%&1&%“0\'\“
fromthe literature for car bonat e- phenol

transesterwﬁmaumdMQPJmgﬂmWBBmEM@ﬁmme hydri des, oxides, hydroxides,

oL ox! des. WBCSS, SO, SaLe O Sh kel I Rl PR Bl gl e oot
cesi um nagRehiatiRaTEe SileGhpiits td)tmsﬁl%ﬁhé h‘IoIet)IJT'aH mylﬁlaméamal 9196 assium

magnesi um and cal ci um and nore preferably Ii'thium sodi um and
pot assi&im knewn as aralkyk eadishleandalsg to mart conplgguents of more complex groups, for

example arylcarbonyl radicals.
[0036] Arylalkyl or aralkyl is in each case independently a straight-chain, cyclic,
branched or unbranched alkyl radical as defined above, which may be mono-, poly- or

persubstituted by aryl radicals as defined above.

20 [0037] The above lists are illustrative and should not be understood as a
limitation.
[0038] Transesterification catalysts for the preparation of the diaryl carbonates to

be purified and to be removed therefrom as impurities may be transesterification catalysts
known from the literature for the dialkyl carbonate-phenol transesterification, for

25  example hydrides, oxides, hydroxides, alkoxides, amides and other salts of alkali metals
and alkaline earth metals, such as those of lithium, sodium, potassium, rubidium, cesium,
magnesium and calcium, preferably lithium, sodium, potassium, magnesium and calcium

and more preferably lithium, sodium and potassium (cf, for example, U.S. Pat. No.



-11- 3,642,858, U S. Pat. No.3 803 201 and European Patent
Publ i cati on No. EP-A 1082, the entire contents of each of which are
hereby incorporated by reference). Salts of the alkali netals and
al kaline earth nmetals may al so be those of organic or inorganic
acids, such as those of acetic acid, propionic acid, butyric acid,
benzoic acid, stearic acid, carbonic acid 5(carbonates or

hydr ogencar bonat es), phosphoric acid. jhydrocyanic acid, thiocyanic
acid, boric acid, tin acid, Cl4-stannoic acids or antinony acid.
Preferred conpounds of the alkali netals and al kaline earth netals
are the oxides dr oxi des, al koxi des, acetates, propionates,

h
benzoat es, 3’6‘%%5(%&& BataNe- 31908 pBlyend Fardposralatent PyldicationiNaEPpk ¢68 dmce

is given t i i | kaoxi des. acetate be tes, or. .
car bonat es M SR heth of Gy Al FRpeoRBRURY FoesEh A lb Y
ment i oned aelsusdalkilinelearinhbnlisintiyalss B thosddf 0Bzl R br tdrgMcakideab s,
preferably of 0.005 to 0.9% by weight and nore preferably of 0.01 to

0. 5% by wethgtstof agpsis a¢id.gronipmic frid.Gutyrie peid henzoicasctd, stearie acidu pasbands asisl

ted. = q | e i d ith.th
Coventi on (cpaBnte e bidEb LSS} PndiBRl Sl b BESALCAEE wibd it
VX3, ZnX2, bdrieX3id, fRPaé2d, @dstHmsi, acidd orldiihosackd. PeséresiQdnpodiik 00@8H

acetoxy, al koxy or aryloxy radicals (DE-A 2 58 412). Particularly
pref erred dkalbnstals andalkaling earth metels pigdhraxidgs.thhydropides, nikexidesoreetites, net al
conpounds . T] r..e le titani um
tetrachl or @ggl?na?%t bzgé'lrﬁ1 %%ar%’?st %%%gﬁggﬁ@x@gggé{aﬁé%aﬁ%hﬂ%@?%Bﬁegf{%%?fa e,
titani um t giverateubiox hytizoxitdst Akixidesaeétatad, HBORHAPONicB®ondtdst TR ANAli metal

t et radodecoxi de, tin tetrai sooctoxide and al um num 20trii sopropoxi de.
Very phf ti enikafingagh apeil sempaunds mentionesd arpbser peeftipdy ingasnorpigof o.v&aw

556 by wer it DY SyellRE blaRey Bf GotiE ol 6 RBRaa Wl TR ot bty
of 0.01 t 00.5%blyyveight, Mased ohalsosleighi of the reseti@ihixaire folve copaakd.on m xture

to be converted. [0040]In the context of the invention, halogen is
fluorine, WAP%Yrine &t sHplyes usablsinaceprdncy withiesy inyaation arg el i ne,
nmore prefe Mg [{0Q4 : atal y [ .
accor danc e&)\?\ﬁ)ltc%iCtg Elé&i drbl 3\ g}rf ’i@%’ %’%’?{h 2{1%%’ E@déb%p}guﬁ%g?%@(&aﬁg SRS al
f or mul & ( ReHipk XorepBesei) halogennixieairy,lkoxy anaroRiadicalXDBsA DR #ixli cal |

mgége E(ljg n#’qsr‘g}c%h#l%-r&érlﬁéﬁl data%pst-s cli:sLa?b-[eail;l %Lco(r)tjranc,ce7x;'i%lt%é Eiinlvlé%/t% o% ra>r/e! ﬁaetﬁl 1
compounds such as AlXs, TiXs, PbX; and SnXy, for example titanium tetrachloride,
titanjum tetramethoxide, titanium tetraphenoxide, titanium tetraethoxide, titanium
tetraisopropoxide, titanium tetradodecoxide, tin tetraisooctoxide and aluminum

20  triisopropoxide. Very particular preference is given to metal compounds TiXy. The metal
compounds mentioned are used preferably in amounts of 0.001 to 5% by weight,
preferably of 0.005 to 5% by weight and more preferably of 0.01 to 5% by weight, based
on the weight of the reaction mixture to be converted.

[0040] In the context of the invention, halogen is fluorine, chlorine or bromine,

25  preferably fluorine or chlorine, more preferably chlorine.

[0041] Further catalysts usable in accordance with the invention are organotin

compounds of the general formula (R'")4.x-Sn(Y)x in which Y is an OCOR'?, OH or OR
radical, where R'? is C;-Cyz-alkyl, C¢-Cia-aryl or Cr-Cy3-alkylaryl, R'', independently of



- 12 - R12, is as defined for R12, and x is an integer from1l to 3,
di al kyl tin conpounds having 1 to 12 carbon atons in the al kyl radical
or bis(trialkyltin) conpounds, for exanple trimethyltin acetate,
triethyltin benzoate, tributyltin acetate, triphenyltin acetate,

di butyltin diacetate, dibutyltin dilaurate, dioctyltin dilaurate,

di butyltin adi pate, 5dibutyldi nethoxytin, dinmethyltin glycolate,

di butyl di et hoxytin, triethyltin hydreixkde, hexaethyl stannoxane,
hexabut yl st annoxane, dibutyltin oxide, dioctyltin oxide, butyltin
triisooctoxide, octyltin triisooctoxide, butylstannoic acid and

octyl st ann |c ac mount s, of . 0. 00 % ght EP 879,
EP gso E ?fgﬁé 315&‘!‘% %‘f’S@@“ "ﬁ‘fﬂe?é%gd‘?% glgﬁt‘%mmwg&dﬁv'éaﬂs of
each of whiC cashen B@fn@hwthb agkgrre&x&ﬂto?shsmamﬁ@ﬁ&y&m s, ¥ Rehygeric tin

conmpounds of the formla - O+ in 'R11 are each
i ndepende ntl’iD}Eﬂa&lmﬂﬁhe’lﬂledlbbméaelﬁmateﬂmButylftm rcagat@ nqiplenyltin acetate,

ol o oy ( b ERSFREE RV bn arh Iy Sleletn BRas R oakmisy| ene) ]
(DE-A 34 AgbaSRimdtheyBAldih&hAAR EBRS IS Wby Malem?@tﬁef%g@gf%lhz&&?ﬁaOf at ed

by reference); polyneric hydroxystannoxanes o
15-] - ASn( daﬁxaﬁh)]lstandomneehmaip,lt;dstpmioyz(ret dlytltj?iynl pxidy, siahyiidx@dide) butyltin

| y(butyl d t t d t
Py et S S e e R b e g B eefitbanes) i n
amount s of a@o&%f&)@oi%@dﬁw bR (cf, Ep%fiﬁr@bdsﬁ @3&4@?@@ 3298 bys 1p

wei ght, based on di al kyl carbonate (DE entire
contents oTWﬁﬁR&thméﬂm@mﬁbﬁ(fn@mmﬁmhahemlhmbyﬁﬁamenmﬂkynﬁaﬁmmﬁher

tin compounds usa in nce nve t

sn(11) o%i deEYBf" H‘e""a‘é’ﬂ@}a"gr’?‘%‘% aa%ﬂzén%d R hich ndRy ¥hFEK X and
Y are eachjjusiiena div SfelN; &%ﬁf?%

al kyl , ar ylln é]:?n vvlf”]lfgﬂa 12%?%0; as Rd?f%ﬁ?éd abodga%(%?ilbl %&n?%%e@ 338
760, the epalyloey(dioptylsneylerte)] 280Ivlky butplpkenistagimyeric)icod por at ed by
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poly(butylhydroxystannoxane), poly(octylhydroxystannoxane),
poly(undecylhydroxystannoxane) and poly(dodecylhydroxystannoxanes) in amounts of
0.001 to 20% by weight, preferably of 0.005 to 5% by weight, based on dialkyl carbonate
(DE-A 40 06 520, the entire contents of which are hereby incorporated by reference).
20  Further tin compounds usable in accordance with the invention are Sn(Il)oxides of the
general formula
X-R;8n-0-R;8n-Y,
in which X and Y are each independently OH, SCN, OR" , OCOR" or halogen and R is
alkyl, aryl, in which R" is as defined above for R'"> (EP 0 338 760, the entire contents of
25  which are hereby incorporated by reference).
[0042] As further catalysts usable in accordance with the invention come lead

compounds, optionally together with triorganophosphines, a chelate compound or an

alkali metal halide, for example Pb(OH),-2PbCO3, PH{OCO-CH;),, P(OCO-CHs),



.2L1C1, Pb(OCO C1-13)2 2PPh3, in amunts of 0.001 to 1 nol,
preferably of 0.005 to 0.25 nol, per nole of dial kyl carbonate (JP
57/ 176932, JP 01/093580, the entire contents of each of which are
hereby incorporated by reference), and also other lead(ll) and

| ead(1V) conpounds, such as PbO, Pb02, mnium plunbites and

pl unbates (JP 01/093560), 5iron(lll) acetate (JP 61/1 72 852, the
entire contents of which are hereby i-ngerporated by reference), and
al so copper salts and/or netal conplexes, for exanple of alkal
metals, zinc, titaniumand iron (JP 89/005588, the entire contents of

ontalyers PEIC O PECR S M, iR SO0 il BRb PSRRI of 00511 025
above- specjghj g& i) afd.a ﬁ%ﬁ’a’ie 6%3/17593&(3}1) 093550, ?ﬂ‘é,enﬁ/r@%?;menxgﬂ%

ZnX2, FeX3, PbX2 and Particular preterence 1$ given
T1X4, Pbk, eahdf ‘Bhimarednnmhgm.hnpoiatedémtrcfemmshmnﬂ ds@ﬁhﬂdﬁhﬂ(lb};@nd@ﬁd(ﬂﬁ)

exanpl e of titanium ride, aniumte rret xide, titanium
t et ;rgpheno‘k‘?%@u“ S 4% ia%éﬁalfgutb 2B Bé’mbftht%‘HP %FE“F ' glﬁ?%ﬁ%xi de,
titani usn t gtyAPQEaseIPdA/1 12 852! @b bR 9&1@&1%1‘%1&@9@ 1%&&55}1 lifdfBoratcd by

15t rii sopropoxide. Very particular preference is given
conpounds Fifokence)Eapadioaiopyer alsfagd/pedetalr @mipletkes fon exdngtle afrﬂtahomtxlg ,

pr et or rod. EHbgRPRERIY il AGERL R B spaer s beE EREERY Corpr i ses
conmpounds haybdted bPRiferM@). poi Nt between that of the diaryl carbonate
and the al kyl aryl car bonate formed as an internediate during the

prepar at i olf0d3] t he dreferyad ca@byatstfanthe groeess aordimg o iht ynvemrincine the e
renove

Thi's. a0t eR EBE s ST AR BePEerot ThkenEte 2pct Peki

di stillatipexcaligaR,. Pﬁfti%ﬁlﬁ S?Bfebén@@i@\gﬁveﬁ BEA X, A6 KL, PRI WY émrmg for

t he diaryl carbonate. aryl carbonates forned as an
i nt er medi awbwhlmentmgl smhvéd pc apéebbtwunof@kam;bieomtanym tgwcidonds, Glanium t he

cont ext of F nv nb on are ref rabl.y thos ener al
25f or mul a %e we ap&lhbtetrap noxm% tltan:Xm tetraetﬁomde ttl amu%

tetralsopropomde, titanium tetradodecoxide, tin tetraisooctoxide and aluminum

15  triisopropoxide. Very particular preference is given to metal compounds TiX4. Especially
preferred are titanium tetramethoxide, titanium tetraphenoxide and titanium tetraethoxide.
[0044} In various preferred embodiments, the diaryl carbonate to be purified
comprises compounds having a boiling point between that of the diaryl carbonate and the
alkyl aryl carbonate formed as an intermediate during the preparation of the diaryl

20 carbonate as an impurity, which are removed in a further sidestream of the first
distillation column. This further sidestream withdrawal is effected in the first distillation
column, preferably above the sidestream withdrawal for the diaryl carbonate.
[0045] Alkyl aryl carbonates formed as an intermediate during the preparation of

the diaryl carbonate, in the context of the invention, are preferably those of the general

25  formula (IV)
R' RJG Il

0]



- 14 - inwhich R R' and R" may each be as defined for the general
formula (1), and RI as defined for the general fornula (I1).
100461Preferred al kyl aryl carbonates are nethyl phenyl carbonate,
et hyl phenyl carbonate, propyl phenyl carbonate, butyl phenyl
carbonat e and hexyl phenyl carbonate, 5nethyl o-cresyl carbonate,
met hyl p-cresyl carbonate, ethyl o-cresyl carbonate, ethyl p-cresyl
carbonate, nmethyl or ethyl p-chlorophaayl carbonate. Particularly
preferred al kyl aryl carbonates are nethyl phenyl carbonate and et hyl
phenyl carbonate. Very particular preference is given to nethyl
phenyl carponate. 100471The d ryl onate to be purified - also
referred t® }bq‘d}t]i'é“‘aﬁa?‘ﬁl' eaffy b eyﬁﬁs‘f@rmep&?@r@éﬁawiﬂ@omddirﬁg 10 to

90% by wei ghhed FR%IR RR&EEEE 0 to 80% by wei ght and nost
preferably 4oeto 80(§Q[l)y \Ae@lRLy( Ié'f di aryl carbonate, and 5 to 90% by

wei ght , rmmtiﬂr ef er éi’bdtgrrdi aﬂlql 69 Poatyonutes gbtneaijrdphmysltcambﬁa‘téz eyl phehylt O

40% by wei g of al k}ﬁ carbonate, 1 to 90% g@ nor e
pref er abl yo& ‘{“6"35‘59/3 Fheny OnatﬁcP%§befm@mnats|a93/hlwl 0¥ lisgrbapsitgy ht

of aronati geRydl g% eFrQJHa&U&Qm?@:r-a ﬁyic,/%péﬁaﬁéﬁét%,g% Lcr&ge rl%;ﬁatgreﬂ{y?r ably

0 to 2% by wel ght and nost’ pre to 0

hi gh- boi | i prgres;écnrhd:mtq; metiyparsthil p-chidrdpberbVedbyonaei lginﬂiculamyrpeefaﬁelfaﬂ(yabl y
0001 to 1% by wei ght of

0.0001 to 2% ht and st. preferabl

medi um boi Wﬁl‘@@’@%‘&%ﬁ%W%%Bﬂéﬂ'{bgna&%ﬂ‘dﬁﬁﬂ Plleﬁyllcﬁ%ob‘}}e %‘if}g?ﬁﬁm%r e
pref er abl y,QfdentOis gk Yo M@thﬂ%ezﬁﬁ@arm& preferably Ito 5% by wei ght
of cat al ysltj, wher e 't he sum of conponents nentioned above in the

diaryl 20 @@#Honat e Thedisgy! paxbmﬁateedbaﬂldﬁiedp also rdfe®Sh th s wadgditryl The
per cen s b base h case on the total weight of
Phe.or die Eﬁf%)‘/‘ %F%Ef‘%tfé’“%’sg@%%ﬂ walgfsﬂf BoEPIHFgRYB8ite $4vg by
secondary GOBROAE Mot prefBhbSR0M 8% ww%rg A4 1 0P5 l[oaj()s/o

s
the context of the invention are those ose Dol l'1ng pol nt a)i)ove
t hat of thwelghtamyﬂe pm«a’cdabimétte60%@!mrghbmdlmasgpm&rqu@mt@%b)aﬁé@n oéll so

f d d | f h
[ pvent +on S8 oL B G5k By WERomare TrelbBbbilde SO it endinest ar y)
carbonate ?\gféra%f]ﬂt tonO‘VJ Kyevabit BF ardfdtic WF&?%OW 6o 5% bfy%e%g n?o?e an

i nternedi ate during the preparation of° thé diaryl carbonate.
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20  carbonate to be purified adds up to 100% by weight. The percentages by weight are based
in each case on the total weight of the crude diaryl carbonate to be purified.
[0048] High-boiling secondary components — often also referred to as high boilers
~ in the context of the invention are those whose boiling point is above that of the diaryl
carbonate. Medium-boiling components — often also referred to as intermediate boilers —
25  in the context of the invention are those whose boiling point is between that of the diaryl

carbonate and that of the alkyl aryl carbonate which is formed as an intermediate during

the preparation of the diaryl carbonate.



The diaryl carbonate withdrawn in the sidestreamof the first
distillation colum is preferably withdrawn in vaporous formfromthe
first distillation colum. In certain preferred enbodi nents, however,
the liquid withdrawal of the diaryl carbonate in the 10si destream may
be preferred, especially for construction reasons. 100511The first
distillation colum has at |east two sections, i.e. a rectifying
section in the upper part of the colunf-and a stripping section in
the |l ower part of the colum. The rectifying section of the first
distillation colum can preferably be divided into a | ower rectifying
section an upper_rectifying,.sectiaon. I n addition, the stripping
15sect i on &Dﬁ‘ﬂhe f i rIQf PEEEs PPQOEtingA thegpYrafon e Prpvidedirelemeblyiardi vi ded
into a | ovgfpahbicl RRth Q1R GRg §ry SdaftloR AL cld
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most pref e&%&‘?{ygaf‘%?“i% SREsra @_a?'dﬁtfa%g? g fistiation eolpgping
section pr Flfeﬁfa%ﬁ] Yithdr Qi vﬁfﬁﬁ@ﬁs%r’npﬁ{)m et r@SHisti dﬁ[!ﬁ{n‘?farf@tt 2 to 30

theoretical plates and nost preferably 5 to 20 theoretic at es,
25and t he prefesred embadipemy hewester, dhre Il wittalidwal o4f the didfy| thbonetin dal
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or of or 41 y 8o §of Redeire sl e Consbau 5B apor a1 on | s

effected ppbgrabl y Tt Rt Bis@QIdienBsid idfd0; d, -
preferenti gl II;/i of 150 tlo ZIASfOC Iand noltrlg&%rt'ree%?‘g%%n%g’ lleggn’t%g@g?oc, in

the - 16 sectigtindieupbertpag of tiewnmmnThea steipping secton ineheclowelgnsted et t he

Stages, i PR e SHHBIR SrimeL g arg RephuRa e aberefrasbore diced
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bottom product of the frrst distillation colum has a resi

cont ent3 5 gstieti fithd firstadigidlatienecobm igan pwl@asty bydividedyintg a ower srijpidgy

bel ow 90% by, .wei ght and nore preferably bel ow 75% by wei ght. To avoid
catal yst | %%g%(ba,“ taﬂgp‘f)eéPtf'BPﬁ"BEe&ﬁ%t of the first distillation colum

can be recyobfd bacly iofll,hd st disMBE&ESIoR pré@iabBMadk tdid1 SepfliathkY!
carbonate and the aromatic hydr Oxill conpound, preferably to ah extent
of at | easperovanceof Btopit@flsorabiral platesamore prederably f K to|96 sepredCikphates,
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20 aseparating performance of 0 to 40 theoretical plates, more preferably 1 to 20 theoretical
plates, most preferably 1 to 10 theoretical plates, the lower rectifying section preferably 1
to 40 theoretical plates, more preferably 5 to 20 theoretical plates and most preferably 5
to 15 theoretical plates, the upper stripping section preferably 1 to 40 theoretical plates,
more preferably 2 to 30 theoretical plates and most preferably 5 to 20 theoretical plates,
25  and the lower stripping section preferably 1 to 40 theoretical plates, more preferably 2 to
20 theoretical plates and most preferably 2 to 15 theoretical plates.
[0053] The evaporation is effected preferably within a temperature range of 100
to 300°C, preferentially of 150 to 240°C and more preferably of 180 to 230°C, in the



sent to a further refinery step, referred to hereinafter as residue
concentration, for the purpose of concentrating the residue and
partly recovering the diaryl carbonate still present in the bottom
product of the first distillation colum. The diaryl carbonate
recovered in the residue concentration can, in a particular

enbodi ment of the process, be 15fed back to the first distillation
colum in liquid or vaporous form pr.agerably in vaporous form The
concentrated residue fromthe residue concentration can either be
di schar ged fron1the process or be sent to a further refinery step for
t he purposg recoverlnq,the cataly This allows both | osses of
expensi ve 8 Jfdhescolifpn. [The ¥aporsgmn é@gqqd@ﬁeca@téfpg/tpp ebihperlama i enetses
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most pref efBfly of he botm prgdyct phibe rshtigytlatipmerenn hasrﬂré#'@lﬂi eatent
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distillati mn’pmseloﬁmmcmutahnguhdestdneam patthyrdecsresdig the diaryl carbonate stili
present in the bottom product of the first distillation column. The diaryl carbonate
recovered in the residue concentration can, in a particular embodiment of the process, be
15 fed back to the first distillation column in liquid or vaporous form, preferably in vaporous
form. The concentrated residue from the residue concentration can either be discharged
from the process or be sent to a further refinery step for the purpose of recovering the
catalyst. This allows both [osses of expensive catalysts and losses of desired diaryl
carbonate to be prevented and hence the process according to the invention additionally
20  to be operated more economically.
[0055) The first distillation column is preferably operated at a top pressure of 1 to
1000 mbar (absolute), more preferably of | to 100 mbar (absolute) and most preferably of
5 to 50 mbar (absolute).
[0056] In preferred embodiments of the process according to the invention, lines
25  and units which conduct mixtures which have a melting point of more than 30°C,
preferably more than 40°C, are heated to temperatures above this melting point,

preferably to temperatures of more than 1°C above this melting point, more preferably to

temperatures of more than 5°C above this melting point. This prevents precipitations of



K3Cl - None- or mnultistage top condenser (series and/or parallel
10connection) K3Ei -xone- or nultistage evaporator for bottom product
(series and/or parallel connection) K3VTIupper rectifying section
K3VT2l ower rectifying section 15K3ATlupper stripping section
K3AT2(1 ower) stripping section K3SC, 41one-stage or nultistage
si destream condenser (series and/or parallel connection) sidestream
col unmm 20K4Cl - None-stage or nultistagd7top condenser of the
si destream col um (series and/or parallel connection) K4VTlrectifying
section of the sidestream columm | C4ATIstripping section of the
si destream c¢ol umm, K4ElI . None-st.age ,or pultistage evaporator for bottom
product of S‘géf Wgtp'élilai‘f‘ég lines 2t Ljfs ) cqnsisleraply easesithe restast ofthesgorresponding
connect i ondq gipyndli i sMRidwis3110r ecti fying section on the feed side of
t he di viding wall

[0057] The process according to the invention is described by way of example

with reference to Figures | to 5b. The figures serve for illustrative explanation of the

5 invention and should not be interpreted as a restriction.

[0058] In Figs. 1.1 to Sb:
K3 first diaryl carbonate distillation column with sidestream
withdrawal
KiCin one- or multistage top condenser (series and/or parallel
10 connection)
Ks3Ejn one- or multistage evaporator for bottom product (series

and/or parallel connection)

K3VT, upper rectifying section
K;VT; lower rectifying section
15 K;AT, upper stripping section
K3AT, (lower) stripping section
K3SCin one-stage or multistage sidestream condenser (series and/or

parallel connection}
K4 sidestream column
20 KsCin one-stage or multistage top condenser of the sidestream

column (series and/or parallel connection)

KaVT, rectifying section of the sidestream column

K4AT, stripping section of the sidestream column

K4Ein one-stage or multistage evaporator for bottom product of
25 the sidestream column (series and/or parallel connection)

T dividing wall

KsTLO rectifying section on the feed side of the dividing wall

K3TLU stripping section on the feed side of the dividing wall



K3TLUstri ppi ng section on the feed side of the dividing wall

K3TROrecti fying section on the w thdrawal
K3TRUst ri ppi hg section on the w thdrawal

distillation or dividing wall columm (series and/or parallel

- 18 -

side of the dividing wall
side of the dividing wall
5K3CS1- None or nore colum section(s) for condensation in the

connection) K3WI.None or nore liquid coolers (series and/or parallel
connection) 10K3RAresi due concentrati-d@-Kf EN- Ft r esi due concentrati on

in the formof an evaporator 100591l n addition,
are nanmed in Figs. 1.1 to 5b: 1crude diary!

the foll ow ng streans
carbonate 2distillate of

CHERE S RTINS K U
wall
K3TRU stripping section on the withdrawal side of the dividing
wall
5 K;CSin one or more column section(s) for condensation in the

distillation or dividing wall column (series and/or parallel

connection)

KsW N one or more liquid coolers (series and/or parallel

connection)

10 Ks;RA residue concentration
KaEns residue concentration in the form of an evaporator
[0059] In addition, the following streams are named in Figs. 1.1 to 5b:
| crude diaryl carbonate
2 distillate of column K;
15 3 bottom product of column K3
4 additional sidestream of K3 with intermediate boilers
5 purified liquid diaryl carbonate
6 vaporous sidestream of K3
7 vapors at the top of sidestream column Ky
20 8 reflux of sidestream column K,
9 bottom products of column K4
10 vapors from K3 for condensation in K;C.y
11 reflux of column Kj
12 liquid from lower stripping section of K;
25 13 vapor/liquid mixture from K;3E;
14 liquid from rectifying section to K3TLO (special version of K; as

dividing wall column)

15 liquid from rectifying section to K3TRO (special version of K3 as



6vapor ous sidestream of K3 7vapors at the top of sidestream col umm
1(4 208reflux of sidestream colum 1(4 9bottom products of colum K4
10vapors from K3 for condensation in K3Ct-N 1lreflux of columm K3
12liquid fromlower stripping section of K3 2513vapor/liquid m xture
fromK3Et-N 14liquid fromrectifying section to K3TLO (speci al
version of K3 as dividing wall colum) 15liquid fromrectifying
section to K3TRO (special version of Kg.as - 19 - dividing wall
colum) 16vapor from stripping section to K3TLU (special version of
K3 as dividing wall colum) 17vapor from stripping section to K3TRU
(special version of K3 as 5dividing wall colum) 18uncondensed vapors
and/or inerts to condensati ondii8i@g wall column)

16 vapor from stripping section to K3TLU (special version of Kj as
dividing wall column)
17 vapor from stripping section to K;TRU (special version of K; as
5 dividing wall column)
8 uncondensed vapors and/or inerts to condensation K;C).x
19 uncendensed vapors and/or inerts to condensation K4C_n

20 diaryl carbonate-containing stream from K3RA

21 substream from condensation section K3CS;.n to the cooler KsWin
10 22 cooled condensate from K3 W .y to the condensation section
KiCSin
23 liquid from stripping section of the sidestream column K4

24 catalyst-containing stream to the transesterification (substream
from bottom Kj)
15 25 substream from bottom product of K3 to KzRA or K3Ey4
26 stream from K3RA to the discharge or catalyst recovery
[0060] In various preferred embodiments of the process according to the
invention, the purification of the diaryl carbonate is carried out in a distillation column
which has at Jeast three sections. These at least three sections are at least one rectifying
20  section and at least one stripping section, the stripping section being divided into a lower
stripping section and an upper stripping section. More preferably, the distillation column
with a rectifying section and a stripping section, the stripping section being divided into a
lower stripping section and an upper stripping section, four sections, in which case the
rectifying section is also divided into a lower rectifying section and an upper rectifying
25  section.
[0061] Such a particularly preferred variant of a process according to the
invention is shown by way of example in Fig, 1.1. The distillation column K; of this

preferred embodiment has four sections, a lower stripping section (K3AT,) and an upper



19uncondensed vapors and/or inerts to condensation ICIC |_N 20di aryl
car bonat e- contai ni ng stream from K3RA 21substream from condensati on
section K3CS1.Nto the cooler K3WI-N 1022cool ed condensate from
K3W.N to the condensation section K3CS1-N 23liquid from stripping
section of the sidestream columm K4 24catal yst-containing streamto
the transesterification (substreamfrom bottom K3) 1525substream from
bott om product of K3 to K3RA or K3El,.%3¢1 26stream from K3RA to the

di scharge or. catalyst recovery [0060]In various preferred

enbodi ments of the process according to the invention, the
purification of the diaryl carbonate is carried out in a distillation
col urm whi #rpmegseation Eadt)wand aleo & wever BaWlyinglsection 8€: M Tehand an ippss
sections are.at | east tifving 20secti .apnd .at. | east .one

stri pot no. SSuP g EtEh REFH 35k kit BEor BREEkED) SR Blns PR o8 Roher
strippi ng hedtdvied fecBRShgdsRctithdeV TS bid Wipelrigpaipise@idn KYATE preferably,
the distillation colum with a rectifying section and a stri pping
section, t {862 ri ppiThe upres ractfyingeseeipn praféraldy hasrasopaatingwerforsrantendi hg
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preferred variant of a process according to the invention is shown by
way of exampreereferably§. to 20 theorptien! plates ind mest prefecabiliufrie K3hesketichli pdates,

preferred SuBasl UER IRyl 0HERARE | BD 0 Gl bhRRIGS5 51

theoretical plates and most preferably 5 to 20 theoretical plates, and the lower stripping

10 section preferably | to 40 theoretical plates, more preferably 2 to 20 theoretical plates and
most preferably 2 to 15 theoretical plates.
[0063] To achieve this separating performance of the sections, random packings
or structured packings can be used. The random packings or structured packings to be
used are those customéry for distillations, as described, for example, in Ullmann's

15  Encyclopidie der Technischen Chemie, 4th ed., vol. 2, p. 528 ff. Examples of random
packings include Raschig rings or Pall rings and Novalox rings, Berl saddles, Intalex
saddles or Torus saddles, and Interpack packings, and examples of structured packings
include sheet metal and fabric packings (for example BX packings, Montz Pak,
Mellapak, Melladur, Kerapak and CY packings) made of various materials, such as glass,

20 stoneware, porcelain, stainless steel, plastic. Preference is given to random packings and
structured packings which have a large surface area, good wetting and sufficient
residence time of the liquid phase. These are, for example, Pall and Novolax rings, Berl
saddles, BX packings, Montz Pak, Mellapak, Melladur, Kerapak and CY packings.
Alternatively, column trays are also suitable, for example sieve trays, bubble-cap trays,

25  valve trays, tunnel-cap trays. Preference is given to using random packings and structured
packings, particular preference to using structured packings.

[0064] In the context of the invention, a section features a feedpoint and/or

withdrawal point below and/or above this section. In the case of use of random packings



stripping section (K3ATI) and also a lower rectifying section (K3VT2)
and an upper rectifying section (K3VT1l). The crude diary] carbonate
(1) is fed to the colum between the |ower rectifying section K3 VT2
and upper stripping section K3ATI. [0062] The upper rectifying section
preferably has a separating performance of 0 5 to 40 theoretical

pl ates, nore preferably Ito 20 theoretical plates and nost preferably
1 to 10 theoretical plates, the |owerarectifying section preferably
Ito 40 theoretical plates, nore preferably 5 to 20 theoretical plates
and nost preferably 5 to 15 theoretical plates, the upper stripping
section preferably | to 40 theoretical plates, nore preferably 2 to
30 t heor et #€4r stauchiredspaskiagsng sectipp aRp badivigedinfseperakaes when Basecidmt es,
and the | r L Ppi tien efer | .t0 40 theaqretical
lates, molEmeF bR Pl ERGHRE B fiihae b Qoo dBaflorsia

pref erabl ypided,0 15 theoretical plates. [0063] To achieve this
separating performance of the sections, random packings or structured
packi ngs cHAtHe usedhe Fisidllatian gelnmp additiongy bas aone-slegaeranulpregeiNgs to
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packi ngs i t f.aphric packings (for exanple BX
packi ngs, ﬁgﬂggﬁﬁ§5%%ﬁ8ﬁﬁﬁﬁgwsgg%?ﬁgbur, Kerapak and CY packi ngs)

nmade of vajbed)s mat &hé fdpdrs ikl 8hcadeitERshe t2P61 tBO EMGlILion PALSE irfdrd or
stainless steel, plastic. Preference is given to random packi ngs and
st r uct U ednpraciapesgrrefombbhone oy Bvastagss.gethin i eaperatireanzefd 4 adif¢ng and

suf ficient i j [Pollr Jhese are, for
exanpl e, pgﬁﬁﬁgﬁﬁﬁﬁge%?gﬁcﬁﬁ%gﬁﬁr@g?ﬁ“gggﬂf@§?03§ packi ngs, Montz
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columm trays are also suitable, for exanple sieve trays, bubble-cap
trays, 25vpkedimgnipase congeiwabile Shigblertar sondensers aicefos examplyitupshundie ¢rsi ng
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distillation column, such that no vapor line is required between distillation column and
top condenser. In this case, the d\/D ratio is 1. At the same time, the column cross
20  section after entry into the top condenser can also be adjusted to the progress of
condensation under some circumstances. Such preferred embodiments are shown in
sections and by way of example in Figs, 5a and 5b.
[0068] In the embodiment shown in Fig. 5a, the column diameter remains
unchanged in the region of the condensation. The vapors (10) ascending out of the
25  rectifying section, if present preferably the upper rectifying section K3 VT, are condensed

in the integrated top condenser(s) K3C,.n. A portion of the condensate is introduced as

reflux (11) back to the upper column section. The remaining portion of the condensate is



(0065] The distillation colum additionally has a one-stage or
mul ti stage (N- 5stage) top condenser K3C _N and a one-stage or

mul tistage (N-stage) evaporator K3ElI _Fi for the bottom product. In

t he case of condensation or evaporation in several apparatuses
(condensers or evaporators), both parallel and/or series connections
and conbi nations of parallel and series connection are possible.

[ 00661The vapors can be condensed at -the top of the distillation
colum in one or 10nore stages, preferably one or two stages, within
a tenperature range of 40 to 250C, preferably of 50 to 200C and nore
preferably of 60 to 180C. [00671Wth regard to the condensation in
the top cofierbawed frogiths calumn asshgtidae (Bntngrtsand/ o Brroadapstsl vapors(} & amsl e

t op conden +.t Ube bundl e or plate heat
SRER Bom iy Ioﬁ?&rﬁf‘%klﬁ do%

exchangers. The ratio rranmeter of the vapor line fromthe

colum to MB6%e condiesumercofdiinyernylestii gy Hedemtagadusdd maed € célimh he
first distillation col i) is preferably in the range of 0.2 to

m_(Di )
1.0, nore ffP%fS%‘r“&BqubrF- tAen fligrygeory o by candegseq arq genguckedy for example, y
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di sti | | at i dnuedlarsductiadinttbpcohomddinaete: in the didétbnodge,tof dfehaéoluthn, it i o
is 1. At the sane tine, the C(%Iu cross 20section after entry into

the top cd wpssseriiog pealable fordhe apers adjusiedo eggrosiol yppor

condensat i { & . ) . i S are
Chown . el (R AT, 3006R erBHE e EHRU Y IR BRI, T
t he enbodi Fignib. Bhthisrasenth&ugconSamsed vagore atadrint whce@ile be wihdth WS at the

unchan?ed in\%{he regi on of the condensation. The vapors (10) .
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refl ux (113lsddmaksppsedtabtaesigper col uim section. The remai ning portion
of the Conl%ﬁ'%i ate | i fux:thezr%re_ferred embodiment of a top condenser is shown in Fig. 4. In
this embodiment, the vapors (10} ascending out of the rectifying section, if present
15 preferably the upper rectifying section K3V T}, are condensed in one or more additional
column section(s) (K;CS;.n) with a condensate cooled in an external circuit. The liquid
emerging at the lower end of this column section is partly withdrawn (21) and sent to one
or more external cooler(s) K3 W,.n, which may be connected either in series or in parallel,
to remove the heat of condensation obtained. The remaining liquid is either discharged as
20  distillate (2) or introduced as reflux (11) to the rectifying section, if present preferably to
the upper rectifying section KiVT). After the cooling, the liquid (22) is fed back to the
distillation column above the additional column section(s) K;CS,.x. Condensation in the
column takes place on column trays, random packings or structured packings already
described above for may be used. The uncondensed vapors or inerts (18) are withdrawn
25  above the column section(s) K;CSi.n.
[0071] The liquid 12 effluxing from the lower stripping section K3AT, in the
iltustrative diagram in Fig. 1.1 is concentrated by evaporation in a one-stage or multistage

(N-stage) evaporation, and the vapors of the liquid/liquid mixture (13) obtained are sent



di scharged fromthe colum as distillate (2). Inerts and/or
uncondensed vapors (18) are withdrawn fromthe colum at the top.

[ 0069] I n sonme condenser types, it may be advantageous to nake the
colum cross section variable. Wen the vapors to be condensed are
conducted, for exanple, 5 fromthe bottom upward, the anount of vapor
decreases in the upward direction. By virtue of a reduction in the
columm dianeter in the direction of the.top of the colum, the colum
cross section available for the vapor is adjusted to the anount of
vapor decreasing in the upward direction. Such an enbodi nent is shown
by way of exanple in Fig. 5b. In this case, the uncondensed vapors
need not ricktoshs lowgr sxpning sediicnifoAdh:. Thsevaoratiopis effaeed prieferabbycaitiphe, a

construction in which a dl r t b e s inserted i.nto
T ol ot Ptk e RaC ool Saefer i S RB i PR ind Pt of
uncondens eovaRI°E B bet§R oDl HIERASEN t@hpetdife & tHetop P HEQbimh 4y t her
preferred enbodi nent of a top condenser is shown in Fig. 4. In this

enbodi mentpreferiblyAd o2 20°Cloyierbbeiidp AB0°6Lmnd ofore tieferablyt60fty | $jCséct i on,
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the lower end of this colum section is partly wifhdrawn (Z1) and
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(2) or intgrodikaegde aS-stagé)lcditdendel K80, 41 réfelell byhidigd section, if
present preferably to the upper rectifying section K3VTI. After the
cool i nif  t1AB73]i qui dTetxpt pisondensabign Rbtrined indhegiontst bf eandensatinplimhe above
the additi I ' 3 N, ti inth I
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al ready deg6dekdtehs FoOs@mbRIthdBYN 1€ pef@ttion Df€iakyl caBslRRSEd vapors or
inerts (18) are withdrawn 25above the colum section(s) K3CS 1.N.
[0071] The PPHi d 12Tk distillatipycalyronis operaigd prefarghlppianep Bresstiesf | KBAT2
inthe ill i i i 10, i ent r.a Y.
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- back to the | ower strippi nlg section K3AT2. The evaporation is
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to 180C. A

preferably of 0.3 to 1.6 is established, the reflux ratio in the context of the invention

20  corresponding to the weight ratio of condensate recycled into the column to vapor
withdrawn at the top of the column without recycled condensate.
[0075] When the crude diaryl carbonate comprises compounds having a boiling
point between that of the diaryl carbonate and that of the alkyl aryl carbonate formed as a
by-product during the preparation of the diaryl carbonate as an impurity, these

25  compounds can, in accordance with the invention, be withdrawn from the first distillation
column in a further sidestream 4.

[0076] As shown in Fig. 1.2, the bottom product of the first distillation column

(3), to avoid catalyst losses, can be recycled (24) back into the transesterification of the



5bottom product (3) is obtained with a residual content of diary]
carbonate of bel ow 95% by wei ght, preferably bel ow 90% by wei ght and
nore preferably bel ow 75% by wei ght. [0072] The purified diaryl
carbonate is preferably wi thdrawn as a vaporous substream (6) above
the | ower stripping section K3AT2 and then condensed in a one-stage
or nmultistage (N-stage) condenser K3SC!'.N and renoved as liquid 5.
10[ 0073] The heat of condensation obtaipged in the course of
condensation in the condenser(s) K3SCl.N can preferably be used for
st eam generation or for heating other process steps, for exanple
those in the preparation of diary! carbonates. [0074]. The

di still ati sialkgldatheratrand e sipamatie éﬂrw&mmbnqﬂoampamtt ipybeshmetetf 1

and most  prLreRiarh K spu B HIGE N B e s Rl R 2 O
set such t hataididpepodiicr (25) ST iR Praiaticanbe deit fbRQedidugichhdeditRion0 i S
preferably | ess than 10% b}/(F wei ght, nore preferably | ess than 5% by
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20corresponding to the weight ratio of condensate recycled into the
col um to dispkfionreluap ivlauit orvaporeusdowd, prafesaldy invenotaks ferat Theecy el ed
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The vapors (20) obtained in the evaporation are passed into the bottom of the first
distillation column (K3). In this case too, the concentrated residue (26) can cither be
discharged from the process or be sent to a further refinery step for the purpose of
15  recovering the catalyst,
[0078] In the case of discharge of the concentrated residue (26), the loss of diaryl
carbonate is less than 2%, preferably less than 1%, more preferably less than 0.5%, based
on the amounts of purified diaryl carbonate.
[0079] The above-described refinery of the bottom product of the first distillation
20 column can optionally also be carried out in all further embodiments presented below.
[0080] In a particularly preferred embodiment of the process according to the
invention, the diaryl carbonate withdrawn in the sidestream of the first distillation column
is purified in at least one distillation column, preferably in one, further distillation
column. Such a further distillation column for purification of the diaryl carbonate
25  withdrawn in the sidestream of the first distillation column is also referred to hereinafter
as sidestream column for short.

[0081] In a particularly preferred variant of this preferred embodiment, this

further distillation column (sidestreamn column) is designed without a stripping section.



(3), to avoid catal yst |osses, can be recycled (24) back into the
transesterification of the - 24 - dialkyl carbonate and the aromatic
hydr oxyl conpound to prepare the diaryl carbonate to an extent of at

| east 50% preferably at |east 80% and nore preferably at |east 90%
The remai ning portion (25) of the bottom product can be sent to a
resi due concentration (K3RA) for the purpose of concentrating the
residue and partly recovering the diapy] 5carbonate still present in
the bottom product of the first distillation colum. The diaryl
carbonate (20) recovered in the residue concentration can be fed back
to the first distillation colum in Iiquid or vaporous form

pr ef er abl ySuch 2 paierianiispretsrrad varisat i oiepaferrad ebodirend isshows by wanokei t her
be di schar f.rom t process or be sent to a further refinery step
for the pu%%gg]glrgﬁg'r%@overi ng the catalyst. 10[0077]1In a very

parti cul arjogszpr ef er Inatispaiioalhiiprefend ddiahe the ARl ciponiy/is @lirifedannl e in
Fig. 1.3, the residue I%25) i s concentrated by neans of an evapor ator
(K3Ex+i ). dstdlatensehuny Boy asaleadydescribad mreneogtigiowish Fign!-Arénpaissed into
t he botgo . "y i stillatio | u K3) .. rl hi s, case too,
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15recovering the catalyst. [0078]In the case of discharge of the
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refinery ohtotiae bottom product of the first distillation 20col um can
optionally also be carried out in all further enbodi nents presented
bel ow. 1§ 008633 n a phha sidasireant solyprKepreterrblihss di lnshenegectioneMpreocess

accordi ng I i .d] r M } he
si dest reanér %}P ltaF ﬁé Sg |Mr S ’ngliq%'tzlt'{]ﬁégéf%%%jo %ﬁﬁg:}g&%ﬁ}r{\é #elg@%]%’l‘ét m# east
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colum for
15 (absolute), more preferably of 1 to 100 mbar (absolute) and most preferably of 5 to 50

mbar (absolute). In the sidestream column, preferably a reflux ratio of 0.1 to 10, more
preferably of 0.2 to 5 and most preferably of 0.2 to 2 is established.
[0085] The condensation of the vapors (7) at the top of the sidestream column K4
can be effected in one or more stages in a top condenser K4Cy.. Tt is preferably effected
20  in one or two stages within a temperature range of 70 to 250°C, more preferably of 90 to
230°C and most preferably of 90 to 210°C. The waste heat obtained in the condensation
can preferably be used to generate steam or to heat other process parts, for example those
in the preparation of diaryl carbonates. The condensate obtained in the condensation is
partly reintroduced to the sidestream column as reflux (8). The remaining portion of the
25  condensate is withdrawn as distillate (5) (purified diaryl carbonate). Inerts and/or

uncondensed vapors (19) are discharged.



[0081]In a particularly preferred variant of this preferred

enbodi nent, this further distillation colum (sidestreamcolum) is
desi gned without a stripping section. - 25 - Such a particularly
preferred variant of this preferred enbodi nent is shown by way of
exanple in Fig. 2.1. 100821In this particularly preferred variant,
the diaryl carbonate is purified in a distillation colum K3 - as
al ready described in connection with.Bgg. 1.1 - and an 5additi onal
si destream col utm K4. The vaporous sidestream6 is fed to the

si destream colum 1(4, preferably to the |ower part thereof. Conpared
to the version in Fig. I. |, the distillation colum K3 has an

addi ti onal [408@ld 9 aaﬁw%wé to tsendspsatigioin thy coadanpes iaRew Tz samir ough

col umn Kka B eREis AN SRk bt RENE SR LB G R REFS 1B Degm
has at | easdluin&; KT L) 8re sitstde.pref erably, as shown in Fig. 2.1, it

is operated as a pure rectifying section KaVTl and possesses
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top of theinsfiglest.ream colum 1(4 can be effected in one or nore
stages in a top condenser K4CI.N. It is preferably effected 20in one
or twolQtalfl88lwi t hi Thgsidestisen selume Ke shayw ipfigz@.3thgs bosh estrigping section
preferably . \ f Vs . -\ast e
heat obtain T'?d(r%d%ﬁ%caggr%gﬁgua@g\g 252% "gé"g era %tryeg%eﬁtﬁsté%@rg odls-g{@gtéarlr\gt e

st eam or t colin@@K; cdnhtirst bercosdeasedims be-stdgalor AXARPLEsiddiasan tohdeder
preparation of diaryl carbonates. The condensate obtained in the

condensat i &G 354 Hhen be st it the sidestern eplimeKeThe sidestspm colnmmiceds
reflux (8) j Nl i 0, i it hdrawn as
distillat eo;%eg?ﬁi(%g?ﬁé?ﬁ&g@gﬂ ;‘/‘1 R@gr bgﬁlgﬁséoﬁ% fgr}gir%%ﬁﬁlalﬁt&lg? m&%l{;ondensed
vapor s 1§ 19jabsulee)dhing atvds grefdrably 5 to 50 mbar (absolute). This gives rise to a temperature

in the bottom of 150 to 300°C, preferably of 160 to 240°C and more preferably 180 to

230°C.

[G089) The sidestream column K4 according to Fig. 2.3 has an overall separating
performance of 5 to 100 plates, preferably 10 to 80 plates and more preferably 30 to 80
20  plates, in which case the rectifying section thereof has a separating performance of 1 to
99 plates, preferably of 1 to 79 plates and more preferably of 2 to 79 plates. The
sidestream column K4 is operated at a reflux ratio of 0.5 to 20, preferably 1 to 10 and
more preferably 1 to 5.
[0090] The vapors (7) can be condensed at the top of the sidestream column Ky in
25  one or more stages in a top condenser K4C.n. They are preferably condensed in one or
two stages within a temperature range of 70 to 250°C, more preferably of 90 to 230°C
and most preferably of 90 to 210°C. The waste heat cbtained in the condensation can

preferably be used to generate steam or to heat other process parts, for example those in



- 26 - [0086]Wth regard to the condensation in the condenser KA4Cl. N,
t he sane enbodi nents as al ready descri bed above for the condensation
at the top of the distillation colum K3 (K3Cl.) are suitable.
[0087]In a further particularly preferred variant of the particularly
preferred 5enbodi nent of the process according to the invention using
a further distillation colum (sidestreamcolumm), this further
distillation colum (sidestream colum¥.is configured both with at

| east one rectifying section and with at |east one stripping section.
Such a particularly preferred variant of this preferred enbodi nent is
shown by way of exanple in Fig. 2.3. 10[0088] The sidestream col um K4
shown i n Fihgprepargtionef dipgylisachorates; B qpgdessaie phiringdamthespendansativnts f yi ng

section 1 . o) j t.ream, 6 ,0f first. dist.illation
col um KB%‘sty%efn}Ilé? uq\égpoc%gg@%s?g%%?%lugnonreeﬂg}f ng're]ﬁ&mrﬂ%iwgg? ﬁ'émathe

si dest r eaneonderders fowittitawd ashistillete ($gpurliRd SR cdrBorlahts. GcdRdhs@adbors
colum 1(4. The sidestream colum K4 is operated at a top pressure of

Ito 1000 nidtaredisdsrasde), preferably Ito 100 nbar 15 (absol ute) and

f 5 | hi ' i
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and nore pgiddseeamabéoludiBtant likeR B30 6 e\[aﬁ&&&h Théheot 8RE HHBINGAlcVEPdraldr4

according tqQ Fig. 2.3 has an overall separating performance of 5 to
100 pl at esI,<4Ep1Nef erably 10 to 80 plates and nore preferably 30 to 80

ceparat nol "2 or manecaon ¢85 6L MR ER) LRyl RLF RO BARL B be 1) ot s

and mor e pdischergadtompétels ot parild fiomakesroceldndfor BE&ht &iplételly bPartitback
operated at a reflux ratio of 0.5 to 20, preferably 1 to 10 and nore
pr ef er 4| ylothg stilatiorogpdaprie vapors (7) can be condensed at the top

of the si d@ﬁgfam cobu mv&cgcn%dfpgg@ﬁgg hﬁgﬁﬁ{gg 8;%Egcﬁl%§ntio? th%tp\%é;cgssst ages

condenser N. They are pre 'none or

within a teopdingtathe ifvaigm Ring 4QideSrcdmQOlumitiy Qithkle tgrelilyfopthe 90 to
230C and nost_preferably of 90 to 210C. The waste heat obtained in

t he condenisificgiipnoldiapy sarbonatasyvithdneienses demapdsiesasding Beisaralir Steh heat
ot her proc ose . -~ the. pr ration of
di aryl car@gﬁastg&eig%ﬁ?ﬁge%é%ﬁégﬁggg gbgb@ g‘ir%dgae({pﬁg‘{oﬁtéoncggﬁ' n@@ﬁi Fon is
partl yl5 ei sebomidiyeenipbienishia vetiichete heifprpdriominabe digdyl ¢axboh®E canlhie
remai ni ng portion of the condensate is withdrawn as distillate (5)

(purified GAYEEY ForBRATHIA Stedyoceesividherin ausdlissidlptdnnscolungy byakleto dPWe Sed :
weight, preferably 20 to 90% by weight and more preferably 25 to 80% by weight.
[0094] In a particularly preferred embodiment of the process according to the
invention, the further distillation column is integrated into the first distillation column. In

20  the case of the particularly preferred variant that the further distillation column is
configured without a stripping section, the rectifying section of this further column is
integrated into the first distillation column (K3). Such a particularly preferred variant of
this preferred embodiment is shown by way of example in Fig. 2.2. In this case, some of
the vapors (6) coming from the lower stripping section of the first distillation column

25  (K3AT:) pass into an integrated rectifying section (K4VT)), in order to reduce the content
of high boilers. The vapors (7) emerging at the top of this integrated sidestream column
are condensed in the external condenser(s) K4Cy.y and recycled partly as reflux (8) back

to the top of the integrated sidestream column. The remaining portion of the condensate



5[ 0091] The liquid (23) effluxing fromthe stripping section KATI of

t he sidestream columm can |i kew se be evaporated in one or nore
stages in an evaporator K4E1l-N. [0092] The bottom product (9) of

si destream col utm K4 can subsequently be di scharged conpl etely or
partly fromthe process and/or be sent conpletely or partly back 10to
the distillation colum K3. [0093] The above-described particularly
preferred enbodi nent of the process aggording to the invention using
a sidestreamcolum is suitable especially for the purification of

di ary] carbonates with increased demands regarding their quality.
Such increased demands may lie, for exanple, in a reduced proportion
of hi gh- bolSIWikhgrapyas dishildee (5) Guwibiehdiatys carbenatgh Unkondarsed vansrs (19) are
proportion Jamﬁ¥§ di aryl carbonate can be reduced conpared to the
process w R6 y one distillation colum by 10 to 100% by wei ght,

pref erabl y[0205]t o 90% Bfurivert ghRticuRiflg prevéred RSO E MM of théprécessHderig to
weight. [0094]1n a particularly preferred enbodi nent of the process

accor di ng s inveetiqnpipe first distillatien celumn fissgontigused asiagiiyiding vell aplamns
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embodi ment frbm t lereﬂ')'al L%%/ fo?fthe%ﬁﬁﬁfgaﬁ fidh {):ﬂe.glnotﬂer.z'i“hela iﬁm %va?ﬁf €, some
of the vapors (6) comng fromthe T ower strippling Secti T oR 6 he

first dist prefeaiblyotot eantingdus oRér théchiifelenglinsSthé edlemm Usudltye therti€dlso a
rectifi(i]ng section (KAVT1l), in order to reduce the content of high

bo L | er 80 THetifymgspesiop ?90\/é|)ﬁwﬁviﬁigg sl gpda stepping segtiqncbelayt B diyiding wall.
i : i , N
Snd' T eoyel e 4 8 e BRRLRESAE Lbch i 81 ALY of BIARMRERE a6 he

si dest r eansidatredi) thefdhige pRisraly RdeROT §ecidhs ODn thl deed Gl LMIPH@ sectiod8 - 1S

wi thdrawn as distillate (5) .(purified diaryl carbonate). Uncondensed
vapors ( 195er%s & faiuce ﬁ'&r*&j@ﬂ‘;"l]ﬂ?@@@f‘}th“ ge fegd Apks loysr sereen tgredpcqthefay r ed

enbodi ment p oferd PERGLHE Fd26 K Hedlikdrahl] %&%} Y ae.séue@n, tﬁ%}gisflik'év%fse an
| o| col um.

distillation colum is configured as a dividing wal
15  upper section above the withdrawal, which serves to reduce the low boilers from the

rectifying section. A lower section arranged below the withdrawal serves to reduce high

boilers which come from the stripping section below the dividing wall.

[0097] The division of the liquid effluxing from the rectifying section is guided

by the requirements on the specific separating task and can be influenced by construction
20 measures and control technology measures. The same applies to the vapor stream coming

from the stripping section.

[0098] Dividing wall columns are known to those skilled in the art and are

described, for example, in German Patent Publication Nos, DE-A 33 02 525 or DE-A 199

14 966, the entire contents of each of which is hereby incorporated herein by reference.
25  [0099] The dividing wall column preferably has, in addition to at least one

rectifying section in the upper part of the column and at least one stripping section in the

lower part of the column, in each case an upper section and lower section on the feed side



5[ 0096] Di viding wall columms are |ikew se suitable for separating a
m xture into three fractions, i.e. top product, bottom product and
sidestreamw th high purity. The dividing wall colum has a generally
vertical dividing wall which divides the feed side fromthe

wi t hdrawal side for the sidestream from one another. The dividing
wal | is preferably not continuous over the entire I ength of the
colum. Usually, there is also a 10reg¢ifying section above the
dividing wall and a stripping section below the dividing wall. In the
region of the dividing wall, both on the feed side and on the

wi t hdr awal Qﬁ%hdﬁ for the sidestream there are prefer abI(z at | east 2
secti ons. ¢ fhuidingavplland an thewithdpep! sidecafithediyding sielli feed and v tdrapel

hi gh boil e . i . ion to reduce the
| ow boi | erésa%%?éelg%%}eﬁ%fa#e%g? Iehgggp%g&{'ﬁ’e‘l“%“ﬁe fsgc\(/i\g)P' side for the
si dest r eanj00100¢r e i $n parfi@iviryQreferrelxtbRdimen® of ihe Proabs uecotdif to the

w t hdrawal , which serves to reduce the |ow boilers fromthe
rectifyi ngii¥gtionghe reptifyiggection et the dividingardled urs e twheectigns et aloaer

serves §0 s i j fromthe stripping section
bel ow t he 5?‘3*?%‘?%%"%?f“f’%@é%f%%n%ﬁfﬁ%on of the liquid effluxing
fromthe r@010H yi ngliseey paticulalygiieftied emboyinieh® of &g pidcesFRBESdifdtotthe
specific s_egear_atil?g task and can be influenced by construction 20

measur es alfeEenighithotividuwgnrcalpnlengleasisevenrectioapnchisding a deagtone he
: S rea: . e I
bobumme. ar iRt 418\06 pait of APLAGT 36 L e UDH o bilWEy

exanpl e, i sectiseramehe féed sdd offfhddividhlzivall alNden thPkitAd3Ralde? theiviBEg A 199

14966, .the entire contents of each of which is here% i ncor por at ed
her ei nlby VaharbHprerang by rerHey ing spetipnie thrapper o1 ah#e prlerer abl y has,

0200 it | SRSVBAG Ah LoH TBRE POy 1 RS
t he col unmthe longiasiital disssgomof thipg@eumis doirewents arads trameer beswedni fesd side ahdhe
the i vi ai WEhEal s beshOn it bt dien BALAIBEHRG of  oct ed bet ween
e uPoer, SO o0 At eSSebitn SOMATCBRbLHb b i o
recti f ¥ nga diedingovallabluntnehading iselien gectionslis oy wagsf exsmpéeiatFiad, i.e.
a |over Sr 'F}ﬁ:t (li\];igiing gvaﬁ %glhgag ?(;?r? l(;I igf’i?nl Hfspaesliri gp?n%tngt%in rr‘%ﬁ? i%tth(:) ]r(?)iver part
of the column K3, in each case an upper section K3TLO and a lower section K3 TLU on
the feed side of the dividing wall T, and an upper section K3TRO and lower section
K3TRU on the withdrawal side of the dividing wall T, and also an upper rectifying
20 section K3VT, and lower rectifying section K3 VT in the upper part of the column. The
crude diaryl carbonate (1) is fed to the column between the upper section K3TLO and the
lower section K3TLU on the feed side of the dividing wall T of column; the purified
diaryl carbonate (5) is withdrawn from the column between the upper section X3TRO and
the lower section K3TRU on the withdrawal side of the dividing wall T.
25  [00104] The upper section K3TLO disposed on the feed side of the dividing wall
serves for the removal of high boilers which are present in the feed. The lower section

K3TLU on the feed side of the dividing wall serves for the removal of low boilers which

are present in the crude diary! carbonate (1). The upper section K3TRO disposed on the



1001011In very particularly preferred enbodi nents of the process
according to the invention, the dividing wall colum has at | east
seven sections, including at | east one stripping section in the | ower
part of the columm, in each case an upper section and | ower section
on the feed side of the dividing wall and on the w thdrawal side of
the dividing 10wal |, and an upper and |l ower rectifying section in the
upper part of the colum. [00102] Thesgl viding wall in such a
dividing wall colum is preferably arranged in the | ongitudinal
direction of the colum. It prevents mass transfer between feed side
and w t hdrawal side both on the vapor side and on the |liquid side.

[ 00103] An Wikhdgeytal sidé efchedividinigvetltserys tomemguedeve beileaxwbiciam gresent irhe

invention with.15a dividi ng. | gol umm .havin n sections

Shovn by b id Qai o) 0 ettt S e R R G e Shae R o 1
Fig. 3.1 hafunh. The loRBi R6rsAFtROMHIBA siaéﬂKKng LPVR ForRBrhbvaPhr Higle
colum K3, in each case an upper section TLO and a | ower section

K3TLU on theders séigharetaessnt in the vaparisteany( iiagrherging fnooh therstripyieg sestémt i on
K3TRO and r section K3TRU on the wi thdrawal side of the dividing
wal | T,” antf al'so an upper rectifying 20 section K3 VT, and | ower

rectifyi nqosms} i on TeHudified diaR catbife cBRbS wRldrh o Bk WilldraWR&idelopde
diary] carbonate (1) is fed to the colum between the upper section

K3TLO and thidividingeralise Hawid ar w@pions foon. Intke dobwah deisige, tbé typhef réinvvatli ng

wall T of columm. the purifi. di | carbo 5).is wthdrawn from
the. col anrte st SRttt hetthe e Mt B ki i
K3TRU on tdaRinitd. Theldidiamly vaillden BE artdngedih HeoRhniA khch LasedRIRQ 1ME The
upper section K3TLO di sposed on the feed side of the dividing wall

ser ves! & orwithdeavwabsits/en to gfe fedgidetsod hence rediveci ingraasqihe sios seitipntofithef eed.

The | ower cli 3T he.feed.side of the dividi |1 .serves
for the r dubgufer B9 Rineeisle e Sengh T e 58 of yanbedfe Mehtreid B MRqurilifty
car bonat e didyl carthfatel P wiRelavalsidehFRe diliiginesal, (RerbRQection 3Pthe

wi t hdrawal side of the dividing wall serves to renove | ow boilers

whi ch ar e Withdewyal siggofithrecalyraispreferabda gregiesthanetie eigshigetianahithetfesd side,

rectifying._s i K i . er.part, of .the col a..rhe |.ower
secti on 01%':l . Iﬁgltev‘\’ngﬁ f&rgsggmﬁﬁfé@ f%relﬁ@%%lﬁg%'g? \E/Oet © ?VSE"E}F%%{}J&] n §he

boi | er s Whiquii \aittRlrawae681hé pirifict Afiry 3RGb6nasd dreREWAdwa ¥R OF (hg dfvidmg t he
stripping section 5 K3ATI. [001051The purified diaryl carbonate can

be wi t hdr 2l B8 ciogesegiiomtiaaged sdegud thereotuma il prgfegabhyyidetical to thelcragei d or
vapor ous f design, the type of renoval can
sonetinesE%%gﬁfk&éé@@ﬂ§a%ﬁ$¥ﬁence t he arrangenment of the dividing

wal | Wi t hi[00106p col Linthe calbi6f ltjuid Wititgawi@b the putifled daylaR®eshtd, Whiches

colum in each case shifted to the

shown by way of example in Fig. 3.1, 10 to 90%, preferably 20 to 90%, more preferably

20 50 to 85%, of the liquid effluxing from the section K3TRO of the withdrawal side is
withdrawn as sidestream 5. The remaining liquid is fed to the lower section K3TRU of the
withdrawal side. The liquid effluxing from the rectifying section K3VT. is introduced
(14) to the feed side of the dividing wall, i.e. above K3TLO, to an extent of 5 to 50%,
preferably to an extent of 10 to 50% and more preferably to an extent of 10 to 40%. The

25  remaining liquid is introduced (15) at the upper end of the withdrawal side of the dividing
wall, i.e. to K3TRO. The vapor ascending out of the stripping section K3AT is fed (16) to
the feed side of the dividing wall to an extent of 5 to 90%, preferably to an extent of 10 to

80% and more preferably to an extent of 20 to 75%.



10w t hdrawal side or to the feed side and hence reduce or increase
the cross section of the particular side conpared to the other. In
the case of vaporous w thdrawal of the purified diaryl carbonate on

the withdrawal side of the dividing wall, the cross section of the
wi t hdrawal side of the colum is preferably greater than the cross
section of the feed side, i.e. nore vapor passes fromthe stripping

section to the withdrawal side. In thgjcase of 15 liquid w thdrawal
of the purified diaryl carbonate on the w thdrawal side of the
dividing wall, the cross section of the feed side of the colum is
preferably |dent|cal to the cross section of the wthdrawal side.

[00106] | n” I ase &t the cepgiofi vamorave matidewelfol theeurified dirabicaghoaptp) which
bonat A9, to 90%
orerar abi v Sl kA K, O3 YA Bl So i5baby, e O, 50"

ef f1 uxi ng ﬁreﬁmbtyrm) tses%; aﬂth&%mmﬁrgm&omnmdwavse&noﬁlqurf{wof\met hdr awn
as sidestream5. The remaining liquidis fed to the |ower section
K3TRU of t Wthdfawah side isavithdrayn asmésuea@j&ﬂdmrrpmavamﬁqamreﬁeti frethe upper
rectifysng t f the
di vi di n39 wa. (l%ﬁl K3ﬁd%¥%%\gh%%s{a? uﬁlgﬁq&elét@eﬂn%%g#gg‘l %‘g%gﬂﬁ/én%gsegper ably

to an ext eKivVhfis ih&otﬂuzedi(l%) mﬂefﬁedﬁd@dsﬁﬁ@dna:bingwaﬂ i e ®ITLOfto 4R tO
40% The 25 renai ni ng %gl d is introduced ()15 at the upper end of
the wi t hdr &het 053 B0 Prefraatdy i amientgniaf|1P to §0%eandirponk BrRRDRbY Heanweaisol

ascendi ng fed 6)e £.Q ed
side of the iu\gjlgc# ng\?rvgrﬁ lH@éE‘#ﬁ%’%ﬁ@ @ﬁg ?t tﬁeg %%%.él}ea lhlaratWSFan
extent of dide dfaheS9nimpavalipices o AREY. The yapbﬂasaéhdﬁﬁgtdﬁﬂéf tté stAPpih®s eZtﬁ%

- 31- 1001071 In the case aof vaporous w.thdrawal of the puri f| ed

di ary' 1@arbuhateied (i) ihthe feed sigant thy dwa&wgowalbtseawténtuoﬁm g% referabilp t o

0% Prel SoalcAGe PR o ALBATH o Rl R A0y LSRR

Wi t hdr awn s vapioctns tvithdmawak jhe sitlegtreami(e)l withdgawnd p otiporsus fféxeh i prefdisbipipper

5section K3TRO of, the withdrawal side. The |liquid effluxing fromthe

rectifyi ngcﬂé‘é‘iﬂs?%'ﬁ OR%Wﬁore§'dﬁﬁ{eﬁ@&9%‘i§ase((ﬂ453%Nt"ﬁé reraQvgd as pyiggianyhe

di vi di ng waldonade 58 Zve K3TLO to an extent of 5 to 90% preferably

to an extent o? i 0% and nore preferably to an extent of 20 to

60§A)thh$ lr@ﬂﬂ)(;}]ll n? [flﬁqu%pér testlﬁyntgrsadiaﬁeﬂsu(:li5%ilvailt<n3g_r\lggl whpﬁri_rh prefeehbOfhat he

\émscen(rj?\rll\g %%bargvr?&méfogeﬁ%l Qﬁg @ékﬂtoreé'ﬁalf@fm%@rwsef%w(l?ﬁayf? gngtH’él

feed side t te ferably

to an exte Le; 1;18551/%,@58% lrgtgfr?eé)?%lfgﬁa?%b 0“%r gegn%%@esﬁ?rogf 20 to

60% In thﬁefaaably lotbtlt)hls:ompajrpdnm mbte pekfantay 5 td Hetheirelizal pletasandaost

wi t hdrawn i n_vaporous formis preferably condensed in one or nore

si destr eani’r&%ﬁ’gg'r%‘@rléé')eOFQE'S@IPlWSaﬁ'& thecRRpag sgation perferablyil 49 44

car bong) e e (laks, w2l AERARLTIE ARGt Bllds Kha o Grirkbly 3ho FyiCh @
theoretical plates, The upper section K3;TLO and the lower section K3TLU on the feed

side of the dividing wall and the upper section K3TRO and lower section K3TRU on the

withdrawal side of the dividing wall preferably each have a separating performance of 1

to 40 theoretical plates, more preferably 2 to 20 theoretical plates and most preferably 5
25  to 20 theoretical plates.

[00109] To achieve this separating performance of the sections, random packings

or structured packings can be used. The random packings or structured packings to be

used are those customary for distillations, as described, for example, in Ullmann's



a separating performance of 0 to 40 theoretical plates, nore
preferably I to 20 theoretical plates and nost preferably 1 to 10
theoretical plates, the lower rectifying section preferably Ito 40
theoretical plates, nore preferably 5 to 20 theoretical plates and
nost preferably 5 to 15 theoretical plates, and the stripping section
preferably 1 to 40 20 theoretical plates, nore preferably 2 to 20
theoretical plates and nost preferablg22 to 15 theoretical plates.
The upper section K3TLO and the | ower section K3TLU on the feed side
of the dividing wall and t he upper section K3TRO and | ower section

K3TRU on tpg lethd side of the dividing wall preferably each
have a sepEttiPpig FFB“rhﬁﬁﬁl??é %‘PmP: 1y ed vl @r 248 6 dixapplas ekrandepy e

pr ef er abl y?a%klﬁgst,%Qu&{% %I'gg ﬂ‘hﬁés {i\ﬁﬂlo%ﬂ ri %t égri &‘ah% %ntg to 20

t heoretica I ev i s separatrng pertor

t he secti osaddles arTtbous spddids mglslntafpast»t pmkMgﬁ,adidkal&bhﬂgﬁstxﬁatﬂreB@amg- The
random packi n‘%:;s or structured packings to be used are those customary
for distilngpitshect medal a&@bn&wkm%&foreﬂ%wpgx nagkiogs, deniz Bak, - 32 -
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Noval ox ri sigewaBesbreaalall sesnless 8teél| IaxSusadelfeemqu giVen toSamRetheRingsaind

| nt er pack packi ngs, .and exanpl es of structured packi 'r‘ltgs i ncl ude sheet

metal and FAEWred Paekings vhich w2 Braersuilece Breapgook MRHIBE anbRETCIEHK
5Mel | apak, reé\{ﬁénhé‘gh\éo iﬁ@ﬁlﬁ‘ﬂﬁ?h&@dl‘hg% HAGKIQ gﬁgle Bafenel Vé}&! B ferl

mat erials, such as g ass onewar e ﬁOI’C stal n ess S

pl asti c. Praddles, 8igeckiagggMoarz Rak, vallgeknMdiadir igera@Rdng CYysitkingd
packi nﬂ(b whj ch have a | arge surface area, good wetti ng and sufficient
e

resi defite 2iGrastiyelys ol iys greptsesuitabias fog éxadlﬂée 51?‘@rtfaé§e HPhlecapdigayp, and
Novol
1701 7l 5, 005K, e O B e

al so sui t afckingd, pazmexarnaéfaemeewmﬁgamsmrelatpb&ldnegscap trays, valve
trays, tunnSI - cap trﬁ gv Pr ef rence iS.given to using random packi ngs
IV

and’ st r uct YPES packil dﬁ‘&r‘i’q laofumn gediticaalvhena pus-siageng myftisizee (V-ed
Ki |
bne- st age %‘%%Pt‘l'?@?‘é@ iG-S GE LA (N300 aliiReiom,

one- st &ye tbrthmhbnmnspmgat(l\l-stage) evapor at or K3E1- N 15f or the bottom
1111The_vapors cap be condensed at the top of

i v idgﬂ]g &ﬁ&l%m urmis ¥APSFFSan Pe FRIdensed 4l dessop pithe @mmgw%lrr@hwn ifRee
LA AT Sl SRS Ay R RSO b 80 <
condensat i praferablytdfi 60 toDOLO anemsrrpreftdaly of 60 @r180%C, aWvitindp4refd the of t he
condensers al ready  20specified above for the distillation colums are
possi bl e. condensation in the top condenser, the different embodiments of the condensers already
20  specified above for the distillation columns are possible.
[00112} The liquid {12} effluxing from the stripping section K3AT) is concentrated
by evaporation in a one-stage or multistage (N-stage) evaporation, and the vapors of the
liquid/liquid mixture (13) obtained are sent back to the lower stripping section K;AT;.
The evaporation is effected preferably within a temperature range of 100 to 250°C,
25  preferably of 150 to 240°C and more preferably of 180 to 220°C,
[00113] The dividing wall column is operated at a top pressure of 1 to 1000 mbar
(absolute), more preferably of | to 100 mbar (absolute) and most preferably of 5 to 50

mbar (absolute). The reflux ratio is adjusted such that the diaryl carbonate content in the



1001121The liquid (12) effluxing fromthe stripping section K3ATI is
concentrated by evaporation in a one-stage or multistage (N stage)
evaporation, and the vapors of the liquid/liquid mxture (13)
obtained are sent back to the |lower stripping section K3ATI. The
evaporation is effected preferably within a tenperature range of 100
to 250C, 25 preferably of 150 to 240C and nore preferably of 180 to
220C. [00113] The dividing wall column3js operated at a top pressure
of 1 to 1000 nbar (absolute), nore preferably of 1 to 100 nbar

(absol ute) and nost preferably of 5 to 50 nbar (absolute). The refl ux

ratio is adjusted such that the diaryl carbonate content in the - 33
- distil| atigillag 104s prefarablydess yhand8% hytveaieht, onerd prefoedbiphiess thar 8% by

P20 ot ARt ) ORF B00 RFL R bl B 10

pur pose, alidtitthie WPor E1aé %lﬁp@f“:, A¥e Bhef80 bYprferdbly®. Do STRBR REEhEIL AR 1y 20. 2
to 2 and nost preferably of 0.3 to 1.6 is established, the refl ux

ratio in tandmeskhrefumblyior pdo Bonvestabligwnd.dbr reBepntidinthe cantaxhef thei ght

ratio of ¢ te yveled into the colum relative to vapor
it har v ARHEREFBNE e PR oSt Gl Ranhsi BT
[00J14]Vﬁ&ﬂ@ﬁhﬁodﬂﬁﬁyﬁm@@wh@nﬂéﬁﬁk@ﬂﬁQOMHMHﬁ&SQr&@@kﬂb&ﬁ@mﬁ&ﬂpounds
having a boiling point between that of the diaryl carbonate and the

al kyl ~ar yl[0@ddbonat Whenthediard sathpnataiiobe puiifiegtcemptises nerpdvedphaypigraat i on

of the di [ ri this 10i ppurity can be

Femoved 1 oneEBRERARt At offhe R erbis e T B der e Lo PR 4 o

the di vi diaAgntwedeliaQiutiigthe pRPArkBdnTérahd dlé/r?mai'&ﬂat%i an iRPUtiRethgkescr i bed

in further detail with reference to the tfollowng non-limting

exanpl Ws  imgupppcggbe removed in accordance with the invention in a further sidestream 4 of the
dividing wall column.

[00115] The invention will now be described in further detail with reference to the

following non-limiting examples.

EXAMPLES
15 [00116] The following abbreviations with the corresponding definitions are used
hereinafter:
DMC: dimethyl carbonate
MPC: methyl phenyl carbonate
DPC: diphenyl carbonate
20 Ti(PhO)a: titanjum tetraphenoxide
Salol: phenyl salicylate
DPE: diphenyl ether

Example 1: DPC purification in a first distillation column (fine distillation) with
sidestream column according to Fig. 2.1

25 [o0117) A two-stage transesterification affords 224.4 kg/h of a DPC-containing
stream comprising 63.8/22.7/10.3/0.4/2.7/0.08% by weight of
DPC/MPC/phenol/DMC/Ti(PhO)4/salol. This stream is worked up in a distillative



15[ 00116] The foll owi ng abbrevi ations with the correspondi ng
definitions are used hereinafter: DMC: dinethyl carbonate MPC: net hyl
phenyl carbonate DPC. di phenyl carbonate 20Ti (PhO)4:titanium

t et raphenoxi de Sal ol : phenyl salicyl at e DPE: di phenyl ether Exanple

1: DPC purification in a first distillation colum (fine distillation)
Wi th sidestream colum according to Fig. 2.1 251001171A two- st age
transesterification affords 224.4 kgé-of a DPC containing stream
conprising 63.8/22.7/10.3/0.4/2.7/0.08% by wei ght of

DPC/ MPC/ phenol / DM/ Ti (Ph0) 4/ sal ol . This streamis worked up in a
distillativ - 34 - r%fi eré,ﬁorrposed o{j a first distillation colum
(fine di st™Fimnesy sampesstiafig it dhtidaronsplyme (Hnedistilationd MRapreees) and a

st dest 1 earmegtoiiyitifyaR B9 bl {\ddsed] Ehiurtn ) doRRS ERN. 113 Ko/
of a vaporous m xture from a residue concentration conprising 99.6%
by wei ght adflitibRC. kgt bfdvaporoas mixnee Fomtaomidie coientenion ktm fiisdng 99.6%

ST Ao LhBE 110 SO0 gl 20 20121 "
ecti on wTERh Thempe e RA B SR Eo ot 3ee B I BBRer ELOBRL 100 ¢
9 t heor et isecionptithtZatheordivel paes;) e et reotifyofy stdtien withd2 sheerasicgiphgesadn t he
top of t heupgg'lsg'%iniggection with 10 theoretical plates and a lower stripping section with 9
theoretical plates. The condensation of the vapors emerging at the top of the column in
the top condenser (K3Cy) and the partial evaporation of the liquid effluxing from the
10 lower stripping section (K3AT3) in the evaporator KsE, for the bottom product are each
effected in one stage.
{00119] The column is operated at a top pressure of 15 mbar and a reflux ratio of
0.7.
[00120] This affords, as distillate (2), a stream comprising 69,9/28.3/1.2/0.5% by
15 weight of MPC/phenol/DMC/DPE. Below the upper rectifying section KsVT,, 0.02 kg/h
of liquid are withdrawn for the purpose of discharge of high boilers in the sidestream (4).
In addition, below the upper rectifying section K3VT,, 192.8 kg/h of a vaporous
sidestream (6) comprising 99.9% by weight of DPC are withdrawn. The bottom product
(3) obtained is 20.8 kg/h of a mixture comptising 69.8/29.6/0.5% by weight of
20  DPC/Ti{(PhO)4/salol. A substream of the bottom product, whose amount corresponds to
10% based on the total amount of the bottom product (3), is sent to a residue
concentration (K;RA), consisting of a thin-film evaporator (K3Ez). The remaining bottom
product (24) is recycled back to the two-stage transesterification to prepare the DPC-
containing stream (1). This reduces the catalyst loss by 90%.
25  [00121) The vaporous sidestream (6) is sent to a sidestream column K. This
possesses only a rectifying section K, VT, with 9 theoretical plates.

[00122] The sidestream column K, is operated under the same conditions as the

fine distillation in the first distillation column K3 and at a reflux ratio of 0.5.



the top condenser (K3Cl) and the partial evaporation of the liquid
effluxing fromthe 10l ower stripping section (K3AT2) in the
evaporator K3El for the bottom product are each effected in one
stage. [00119] The colum is operated at a top pressure of 15 nbar and
areflux ratio of 0.7. 1001201This affords, as distillate (2), a
stream conprising 69.9/28.3/1.2/0.5% by 15 wei ght of

MPC/ phenol / DMC/ DPE. Bel ow t he upper regtifying section K3VTl, 0.02
kg/h of liquid are withdrawn for the purpose of discharge of high
boilers in the sidestream (4). In addition, below the upper
rectifying section K3VT1, 192.8 kg/h of a vaporous sidestream (6)
conpri si n&“@@?*b% by Thievagaes (Dfenringatshaipp pidhasitestrFmecdone Eaegper oduct

(3) obtai i 0, h of ,a mxture conprising 69. 8/ 29.6/0.5% by
ol ghe of D004 Pk sy Sl dedon i oS RERIs R C R e B pr ocuct
whose anoushddgedtion Seiap dsediethd @gdhasadcam dr RehdaPdtRdr pRoTRHHartOfh thdre
bottom product (3), is sent to a residue concentration (K3RA),

consi st i ndf piEpartion- f i | m evaporat or (K3E2). The remai ni ng bottom

producte ( L,s recycl ck. t he two- transes iLfication to
pr epar & tﬁgh%ontgiﬁlﬁgﬁ%rgg? glgtg%te(wprwﬁg Eé?%%agévf@ﬁ%ft@(t YL | oss
by 90% 2500@pRALE 6. YROIQutSefHudfs b 1R 0Bthe biBeshiBith cb18ma isSlertas t-eam
colum K4. This possesses only a rectifying section KAVTII with 9

t heor et i cdineglistitietion in g fost ﬁﬁhéﬂtWGelyﬁmé%r&b%lthmlnwmstriirsliw@ﬂmw under
the same gongitions as the fine distillation in the first
distillatioh &lum K3 and at a reflux ratio of 0.5. - 35 -

100123] The vapors (7) enmerging at the top of the sidestream col unm K4

are conderBadpler?: a DRO-psii Ageios ndividiak iwah colomh hethdpnidefdersam! Cl C ng,
the heat of condensation being used either to generate steamor to
heat otherB5E®Ls parts in the DPC preparation. 5[00124] This affords
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sent to tHehe dividing wall column K; consists of a rectifying section with 2 sections. The upper
section K;VT) has a separating performance of 2 theoretical plates, the section K3VT>
below it a separating performance of 12 theoretical plates. Below the upper rectifying
15 section K3VT, there is the possibility of withdrawing a liquid stream (4) to discharge
diphenyl ether.
[00126] Below the rectifying section, the column is partitioned by a vertical
dividing wall T. On the withdrawal side and feed side of this dividing wall are in each
case disposed at least 2 sections. The feed (1) is introduced on the feed side of the
20  dividing wall. A liquid withdrawal of the purified diphenyl carbonate (5) is effected on
the withdrawal side.
[00127) The upper section K3TLO disposed on the feed side of the dividing wall
serves for the removal of high boilers which are present in the feed (1). The lower section
of the feed side K3TLU serves for the remaoval of low boilers which are present in the
25  feed (1). The upper section K3TRO disposed on the withdrawal side of the dividing wall

serves for the removal of low boilers which are present in the liquid stream (15) emerging

from the rectifying section. The lower section of the withdrawal side K;TRU serves for



fine distillation in the first distillation colum 1(3 above the

| ower stripping section K3AT2. Exanple 2:DPC purification in a
dividing wall colum with liquid sidestream 10w t hdrawal 1001251For
this exanple, a dividing wall colum according to Fig. 3.1 is used.
The dividing wall colum K3 consists of a rectifying section with 2
sections. The upper section K3VTI has a separating performance of 2
theoretical plates, the section K3VIZgelow it a separating
performance of 12 theoretical plates. Bel ow the upper rectifying
15section K3VTI there is the possibility of withdrawing a liquid
stream (4) to di scharge di phenyl ether. {700126lBeI ow the rectifying
section, thiremgyal phhipl bejlers whickere arepspt i theyapprareami(iT)@mstgingfram the On
the wit hdrsﬁggln sk, and feed side of this dividing wall are in each
case di spos S0 1 east 2 sections. The feed (1) is introduced on the
feed side [06128he 20Thewtrifipitg seetton K;AT| haglisebavdtind gdedovmlan@foftipe purified
di phenyl carbonate (5) is effected on the wthdrawal side. [00127] The
upper sectthesrptirad plagssand prssesdorghe eaneentraiien of thechight bailsws. di vi di ng wal |

erves «f or, re I } i iLch.are present, in,the feed
?l)Y isl'r?e I[(c))é/\lgrg] se(r:rﬂ/ lgen"a&r (?@geq}egé{‘)é ‘?‘?’ﬁé“ K%EW%S@F@O slgf%nrde'lt]ﬁ%%mraermval
of | ow boicbdesisetiC), AfdentpFdRSRI Hartiyhs tdTRix 25 88k 6 e-colllt. WRPR{uiBE@SY | on

K3TRO di sposed on the w thdrawal side of the dividing wall serves for
t he renov&fhung feam the srippiag sestiem isgvepoptedsapty in an evspoiaiogUisBi-st r eam

(15) emer ghgigof rOM-hiaeof S61 Ldiidh 35550 Rl LOF 4 QBT Section of the

W t hdr awal™ si K3TRU serves enoval of high boilers

whi ch ar e {porI8sent i Thetfbeal raRFOY to SHercoRln(Kls 43 2396 h. 'PPesbrit @kBrdif gre
stripping section. e stripping section K3AT1 has a

_ [ 001281 Th0 .
separ afi n§2$Ex61-Ha el /6P3/2.4% by weight of

DPC/MPC/phenol/DMC/DPE/salol/Ti(PhQ)s. The distillate (2) obtained is 81.8 kg/h of a
mixture comprising 69.9/28.4/1.15/0.05/0.5% by weight of
MPC/phenol/DMC/DPC/DPE. To discharge the DPE, 0.2 kg/h are withdrawn from the
rectifying section as sidestream (4) comprising 61.3/33.5/0.9% by weight of

15 DPC/MPC/DPE. The bottom product (3) obtained is 20.6 kg/h of a mixture of
69.7/29.8/0.41% by weight of DPC/Ti(PhQ)4/salol.
[00132] The diphenyl carbonate withdrawn in the sidestream (5) (134 kg/h) has a
purity of 99.97% by weight and contains only 280 ppm of salol.
[00133] The liquid effluxing from the rectifying section is introduced to the feed

20 side of the dividing wall, i.e. above K5;TLO, to an extent of 25%, and to the withdrawal
side of the dividing wall, i.e. to KsTRO, to an extent of 75%. The vapor ascending out of
the stripping section K3AT) is divided in equal parts between the feed side and

withdrawal side of the dividing wall.

Example 3:  DPC purification in a dividing wall column with vaporous sidestream
25  withdrawal

[00134] For this example, a dividing wall column according to Fig. 3.2 is used.

The dividing wall column K; consists of a rectifying section with 2 sections. The upper

section K3VT| has a separating performance of 2 theoretical plates, the section K3VT,



theoretical plates and serves for the concentration of the high

boil ers. 5[00129] The vapor (10) enmerging fromthe rectifying section
is condensed in a condenser K3C 1.N and introduced partly as refl ux
(I'l) back to the colum. The liquid (12) affixing fromthe stripping
section is evaporated partly in an evaporator K3Ei-p. [00130] The
colum is operated at a top pressure of 15 nbar. [00131] The feed rate
(1) to the colum K3 is 236.6 kg/h. P¥ksent therein are

1062. 8/ 24.2/9.8/0.4/0.1/0.03/ 2. 6% by wei ght of
DPC/I\/PC/phenoI/DI\/C/DPE/saI oI/Ti(Ph0)4 The di stillate (2) obtai ned is
81.8 kg/h a_ m xture co r|5|ng tg /28 éSOOS/O 5%bfy

of MPC/ phdWOW ERESPRIBES RAEOTmICcE Pk Lhpgyeticp atﬁﬂv elogy the yppemregtifiing

wi t hdr awn f i i ng
o Dl 200 SER00, RES 0 RSREL e RAIOSERL ) PR
obt ai ned idployl@theg/ h of a mxture of 69.7/29.8/0.41% by wei ght of
DPC/ Ti (thﬁ{?ﬁil ol . _[.00132] Tge di phenyl carbonate withdrawn in the

si dest r eartPPBPI ( 134BRGVHYe Ret Y’égﬁ"tﬁ‘P‘E ?hedﬂ"l@@' ‘91?%”(5‘31139\/@V@H?“1841d

cont ai he
recti f?isngp‘?g%%l&@rl\n?gh?%tf?o uced to tﬁhpé?% sﬂlgsélglfv m@gﬁl&@%ﬁﬁ\g
wal |, i. e.caal:dmpesdd&ﬂeﬁzt 2tsectians. é)nttbmfeed)ﬁdeZ&%e candmgmallhtee Wetl (iawal
side of the i.e., to K3TRO to an extent of 75% The
vapor ascéwaﬁw dobP%l?fW‘EWéa“?ﬂ Pifig> BciRyls 8 Sanars Weebierwval of ths Ruridiedl i n
equal parttﬁp[{gﬁg\e@@gna@ feed side and wi thdrawal side of the dividing
wal | . Exanpl e |ficationinadividingwa|| colum with
vapor ous dDei3s} reanTl%:ppmtdactr@VB&,lTLDOﬂa’stk]dEonhetfbécﬁs:cemmldi*wdlagd:iaN'i di ng
wal | col um ac ordin 3 2 i.s. used. The dividing wall col um
K3 cond} sts€etio 5@.5%%?\*@5?5{@% lefsctpiarsprescate thedhed | ¥ Rlospesetion

tsﬁg t Isggt .‘%’Wﬁ t@e@%l& IEGPR RIVeDr BR L RSVIPSGE Bbilcds MHERAR L&A iPihat €S,

feed 1. The upper section K3TRO disposed on the withdrawal side of the dividing wall
serves for the removal of low boilers which are present in the liquid stream 15 emerging
from the rectifying section. The lower section of the withdrawal side K;TRU serves for

15 the removal of high boilers which are present in the vapor stream (17) emerging from the
stripping section.
[00137] The stripping section K3AT; has a separating performance of 14
theoretical plates and serves for concentration of the high boilers.
[60138] The vapor (10) emerging from the rectifying section is condensed in a

20 condenser K3Cy and is introduced back to the column partly as reflux (11). The liquid
(12) effluxing from the stripping section is partly evaporated in an evaporator K3E ..
[00139) The column is operated at a top pressure of 15 mbar.
[00140] To the column K3 are fed 236.6 kg/h comprising
62.8/24.2/9.8/0.4/0.1/0.03/2.6% by weight of

25  DPC/MPC/phenol/DMC/DPE/salol/Ti(PhQ)4 as feed (1). The distillate (2) obtained is
81.8 kg/h comprising 69.8/28.4/1.16/0.1/0.5% by weight of
MPC/phenol/DMC/DPC/DPE. To discharge the DPE, 0.2 kg/h is withdrawn from the

rectifying section as sidestream (4) comprising 68.3/27.1/0.7% by weight of



- 37 - below it a separating performance of 13 theoretical plates.
Bel ow t he upper rectifying section K3VT1, there is the possibility of
withdrawing a liquid stream (4) to di scharge di phenyl ether
100135] Bel ow the rectifying section, the colum is partitioned by a
vertical 5dividing wall T. On the feed side and the w thdrawal side
of this dividing wall are in each case di sposed at |east 2 sections.
On the feed side of the dividing walt38+he feed (1) is introduced. On
the withdrawal side, there is a vaporous wthdrawal of the purified
di phenyl carbonate (6). [00136] The upper section K3TLO di sposed on

the feed side of ividing wal | 10serves for the renoval of high
boi | ers @P%{Mgpéﬂfé@eﬁ?“%g@ﬂw?@é@mﬁi isgé "lgf;\/%fra REEYn of the
f eed side &%ngl_é{@ %??wfc@@téﬁtﬁ)d@f(ﬂ%@ﬂﬂsﬁ& | ow boil ers which are

£
present in the fee upper sect’mTon K3TRO di sposed on the
wi t hdr awal[0&liddle of Theadiglieuyldarbgnata(d) whehvesitidoawr ihehe sedesvaai o8 | ow

boil ers which ar resent.in the ljquid,stream 15 energi ng fromthe
rectifyi ngugsé@teflﬁvhgo o Bﬂﬁérpugaf&fi9§#’°g»rbw¢égwtdwemawapn%fi%a% PRBYRU
serves sf org,3pt he renoval of high boilers which are present in the
vapor stream (17) energing fromthe stripping section. [00137] The
strippi ng [8@d2] on KBrETiquitkesTlaximefan Hteiregifyisy feotionein terodiiced 4 an extent

th ti | | at d, f ti f the high boil .

[ 06355] Thar 350 G2 16 SidRar e Ay Re R Lie SRR KA Chadeas FURTIOE 5%
d d.i . 1 i S

condensed ¢ fh%&@ﬁ%ﬁﬁx &héﬁ&&wg'v@nﬁ.d@xﬁ%b@i;;\fﬁ.}opﬁ%ﬁn nqw the

colum partly as ref 11). T I qui X1 ng
stri ppi ng se@pingeectios KpAT| is fivided pervwatethe ifard aide efbp divatirgr wHBklan Bktent

[ 00139] The .col u iS.operate t a.tap pressure of 15 nbar. [00140j To
e saumot R84 ne St absidt i iviie RT3 oh cxent of 7394

62. 8/ 24. 2161350 4/ Ok MiiPpd ?ec@%uthi(otméabﬂ d9% the art that ch Id
25DPC/ I\/PC/[phen]gI/Dl\/C/E)PE/ésygl ol 1 Ti(PhO) 4 as hihes (1 chapges cquidibe, | ot o

(2) obt ai mede iesthe embodiments described above without departing from the broad inventive
concept thereof. It is understood, therefore, that this invention is not limited to the
particular embodiments disclosed, but it is intended to cover modifications within the

15 spirit and scope of the present invention as defined by the appended claims.



81.8 kg/h conprising 69.8/28.4/1.16/0.1/0.5% by wei ght of

MPC/ phenol / DMCI DPC/ DPE. To di scharge the DPE, 0.2 kg/h is w thdrawn
fromthe rectifying section as sidestream (4) conprising
68.3/27.1/0. 7% by weight of - 38 - DPC/ MPC/ DPE. The bottom product 3
obtained is 20.6 kg/h of a m xture of 69.7/29.8/0.41% by wei ght of
DPC/ Ti (PhO) 4/ sal ol . [001411The di phenyl carbonate (5) which is

w thdrawn in the sidestream and s@Ppsequent|ly condensed has a
purity of 99.97% by wei ght and contains only 290 ppm of 5sal ol.
[00142j The liquid effluxing fromtheLagesi fying section is introduced

to an extent of 25%to the feed side of the dividing wall, i.e. above
K3TLO, anWheldsshimsdisnt of 75%to the withdrawal side of the dividing
wall, i.e. to KBTRO. The vapor ascending out of the stripping section

K3ATI is divided between the feed side of the dividing wall to an
extent 10L.of 259smes cohprivinghdr awal side of the dividing wall to an

extent of 75%, 100143].1t .w Il _be appreciated b hos illed in the
art that chandggg?eﬁ%%n%gy%g@gqfSnﬁﬁgﬁgﬁﬁhﬁg%§ﬁ4g“@@%éﬁﬁbed above

wi t hout departing fromthe broad inventive concept thereof(ht is
under st ood, t heref ®&%e—O-hal—t®+sRinvention is not linmted to the
particul ar enbodi ments di dfl osed, but it is intended to cover

nodi fications within the Xbspirit and scope of the present invention
as defined by the .appendsgd clains, ,-.39 - Al at. is clained is:
1A pr ocess oMb aRnans fr s dulBendpiyioperies HbaRahe seBr o Aol
t he genergbuy emeigtisg ¢ff linear or branched, optionally substituted C;-Caq-alkyl groups,

and (ii) an aromatic hydroxyl compound of the general formula (I1I):

(1)
R

I o
R A—/ R

wherein R, R' andR" each independantly represents a substituent selected from the
group consisting of hydrogen, linear or branched, optionally substituted C;-Cs4-alkyl
groups, a Cy-Cys-alkoxy groups, Cs-Css-cycloalkyl groups, C;-Cay-alkylaryl groups, Cs-
34-aryl groups, halogen radicals, and --COQ--R"" wherein each R" independently
represents a substituent selected from the group consisting of hydrogen, linear or
branched C,-Cs4 alkyl, C,-Cs4-alkoxy, Cs-Css-cycloalkyl, C;-Css-alkylaryl and Cg-Cig-
aryl,

in the presence of a transesterification catalyst to provide a diaryl carbonate
product comprising the transesterification catalyst as an impurity, wherein the diaryl

carbonate product comprises a diaryl carbonate of the general formula (I):

0y
R R

Yoo d N

R Py, R ll) R A ON R



(') R2-0- C1-0-R 1O wherein RI and R2 each independently
represents a substituent selected fromthe group consisting of |inear
or branched, optionally substituted G -C34-al kyl groups, and (ii) an
aromati ¢ hydroxyl compound of the general formula (111): (1l11) TIA
O-HR R wherein R, R andR' each independantly represents a
substituent selected fromthe group consisting of hydrogen, |inear or
branched, optionally substituted Cl-C38-al kyl groups, a G -C34-al koxy
groups, C5-C34-cycl oal kyl groups, C7-C34-al kylaryl groups, C 34-aryl
groups, hal ogenhdréaidicaet B, R'and R* 1088cpeidshily Wb« R abeeh R

i ndependently represents. a substituent sef{_ec_t ed fromt he,c(l:]r oup

consi sting of FWcGethe diarydsarbopste progretiie disaiationdn a fikyy dividing wall

Cl- C34-al k : Ch- - S o - - aryl,
in the pr%‘gt)le(%glggg?l%ﬁ?j% gﬁgggltu @‘J‘lr? ?Igé?%ﬁbvgéé? glit’)a}gl%/ell?gn%rugé?r?eﬁﬁa di aryl
car bonat ecqmupiect recifyprg sctp andehe loanspst @mdrisead stoppic@s@lipstands an

car bonat & of 1 RUNGRHBEAITTSHR A 15 s PR BEpolpS gt st

sidestream comprises a purified diaryl carbonate.

2. The process according to claim 1, further comprising subjecting the purified

diaryl carbonate to an additional distillation in a second distillation column.

3. The process according to claim 2, wherein the second distillation column has no

stripping section.

4. The process according to claim 2, wherein the second distillation column is

integrated into the first distillation column.

5. The process according to claim 1, wherein the first sidestream is withdrawn from

the first distillation column as a vapor.

6. The process according to claim 1, wherein the diaryl carbonate product further
comprises an alkyl aryl carbonate transesterification by-product and an additional
compound having a boiling point between that of the diaryl carbonate and the alkyl aryl
carbonate; and the process further comprises withdrawing a second sidestream

comprising the additional compound from the first distillation column.

7. The process according to claim 6, wherein the second sidestream is withdrawn

from the first distillation column above the first sidestream.



-40 - wherein each RL R and R' is independently defined as above;
subj ecting the diaryl carbonate product to distillation in a first
dividing wall distillation colum having an upper part and a | ower
part, wherein the upper part conprises a rectifying section and the

| ower part conprises a stripping section; and wi t hdrawi ng a
first sidestreamfromthe first distillation colum, wherein the
first sidestream conprises a purified4diaryl carbonate. 2. The
process according to claiml, further conprising subjecting the
purified giar yrha;ﬁbdb@mdceld&mg tarlaadd] wheonl thelstiippihk sdction comipéses agond
di stillation cal um. %JI process according to claim2, wherein

t he secohﬂmﬁfgﬁme%f?%ﬂné %meh§§pﬂﬁg§T¥PBplng section. 4. The
process according to claim2, wherein the second distillation colum
is integrated into the first distillation colum. 5. The process
accordi ngdto cThs mq@ss melrdmgmtchenfh wherei) tue@pn%fam sestioni obprigeeranf r om
the first dlelstelc{%m £ 1011 nldml werre tfalPl ectlon The process according
to clai m¥FPEE grgﬁﬁ &iary? garponare product further conprises an
al kyl aryl carbonate transesterification by-product and an additi onal
conpound having a boiling point between that of the ryl carhonate
and the alkyl ﬁfmmf@afr ¥5puhng to glkgml h@ﬁifF’é‘é @Vfcm&‘ﬁ%lf @mp?@@éses a

Wi t hdr awi &I%d%g%ﬁl%@tmﬁi dests a?cﬁUidﬁ%Wll ﬁ'fé& sﬁd&%né‘él%%h'd?ﬁaa'l siHERIRMGA
fromthe first distillation columm. . process according to

claimB®, th,héfreéusrdetch@pgse@@ndpmrcfeesital@mwticm Wtaﬂdwmmedsndﬁneph@ find de
S L 2L AR GObAIT, ARUES N bl SinaFh AT SHE 88Mon aic o vid G WA 685

accordi ng erein sectl on conprises
upper st riepfom gnd;@hélieﬁll’thaﬂﬂr}& chrbvite miotudoy ffeg e fira Iﬂlstlll&manthBJmn

process accordi to cl erein the r ing section

conpr i segb%ewﬁﬁgvpnﬂéeq Wh&eghé@iﬁ sestonrRRdahe W‘é¥ desHEdmAS, VilylrawR ¢ i on.
10. The pﬁ&ﬁeﬁ@ﬁl@p&anmﬂﬂ c&lQmﬁ'b@ME'eﬁ— theWpBESInD 160& \mh\awapgec\fvahd
colum conprises a dividing wall section having a dividing wal a

feed side and a w thdrawal S|de wherein the feed side conprlses an

upper feeﬂ SI O ‘?Séeksoélc&%ﬂl oc%\ﬁﬁrlofiiaﬁger o ﬁgilﬁgrgﬁ@gc gon angied

wi t hdrawal "si de onprlses a upper W

| ower wi tdistyhwabormiedte as additione] datitlativlnen eisecontidisdllaiopl cobamibonat e
product is fed to the first distillation colum between the upper and
| ower feed side sections and the first sidestreamis w thdrawn from

the firstixdi StTHeRédesaceOdiHE RRENG CRIEER HPRRL d@ﬂ@btioﬁwmnw Habdr avel

sections.  11. The process accordlng to claim 10, further conprising

subj ect i ndjameter lau@qu fugther comprises a top condenser 1ntegrated into the first distillation
column and a vapor line from the first distillation column to the top condenser, the vapor

line having a diameter d,, and wherein a ratio dy/D is 0.2 to 1.

13.  The process according to claim 2, wherein the second distillation column has a
diameter D5 and further comprises a top condenser integrated into the second distillation
column and a vapor line from the second distillation column to the top condenser, the

vapor line having a diameter d;, and wherein a ratio d,/D; is 0.2 to 1.

14.  The process according to claim 1, wherein a bottom product is withdrawn from a

bottom of the first distillation column, and wherein the process further comprises



diaryl carbonate to an additional distillation in a second
distillation colum. 12. The process according to claim11, wherein
the first distillation colum has a dianmeter DI and further conprises
a top condenser integrated into the first distillation colum and a
vapor line fromthe first distillation colum to the top condenser,
the vapor line having a dianmeter dl, and wherein a ratio di/D is 0.2
tol. 13. The process according to ckaim 2, wherein the second
distillation colum has a diameter D2 and further conprises a top
condenserretydliagatked SO A MidWi1®arnoeucdbsikiihloahd @seQbivALGNEY tBe NRNAr
line fromthe second distillation colum to the top condenser, the
vapor | i narbeaptengd shepramplicdrydapxyl eorapampérein a ratio d2/D2 is 0.2 to
1. 14. The process according to claim1l, wherein a bottom product is
wi thdrawn froma bottomof the first distillation colum, and wherein
t he proceks f uFlteheocesoappidgesto claid24; whareipehunggeptled paton 60%e bfttane
bott om product . back in the.tr esterification of the diallyl
car bonat & rﬁ‘i‘ﬁ’tt e ngﬁngﬁ%ﬁ iaBE ﬁ‘i}’éﬁcg@f’ Ci%%t(fﬁ?f’d’ “Y-15. The process
according to claim 14, wherein an unrecycled portion of the bottom
product is concentrated and subjected to catalyst recovery. 16. The
process ator disgreesstacapidineso cliprarld; whargia thy dividinggvalkgalurap Fomprises a
conpri sesq;a g\l g ng: : ! i ..f si de
and & wi thaae QAP RRCAL A ) B9 sleth s Bl e AR
si de sectthefecdnlemomprigas ah epperdeafisidesettiomand addwedfecdviddtrbam kndibde
conpri ses_an, upper, W t hdr awal__si de..secti.on and a | r.w thqrawal.
o b sec v AEA g topBit @ MR aoRh SRUREELY S0 BRop andit B Y RS E e e
first di sdettidr@bh@Wheeinuindiasl vaeendidierotipRey fedislthk G distidgebndotenn
sections and the first sidestreamis wthdrawn fromthe first
di sti | | athestecadhemrpeprddewsr tepd sidp pretiongrand therst sidestarm iy tadiav ons.
17. The pE&ReRsHiRCARMIALIDYcAIBmA beiWlert fhe &Péﬁaﬁ&@ﬁo@&%fﬂd%dwb@ s&Bhecting
the purified diaryl carbonate to an additional distillation in a
second distillation colum. 18. The process according to claim 14,
ﬁgr g‘ugj o kel gc%agé %gﬁ z?;:g{nldl}noq \gfea}&;'i% ARG UNBEAAY Shvibing AT ed
diaryl carbonate to an additional distillation in a second distillation column.

18.  The process according to claim 14, wherein an unrecycled portion of the bottom

product is concentrated and subjected to catalyst recovery.



