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-1- TITLE OF THE | NVENTI ON Processes for Purifying D aryl Carbonates
BACKGROUND OF THE | NVENTI ON [ 0001] The purification of diaryl carbonates is
of great significance owing to the 5 high requirenents on the purity
thereof for the preparation of qualitatively high-value polycarbonates by
melt transesterification. D aryl carbonates prepared from :
transesterification of an aromatic hydroxyl conpound with an al kyl carbonate
may conprise both high-boiling and nppiun}boiling secondary conponents, and
al so catalyst residues, as inpurities. H gh-boiling conponents - often al so
referred to as high boilers 10 in the context of such preparation processes
are those whose boiling points are above that of the diaryl carbonate.

Medi um boi | i ng conmponents - qfitenod 89 MVENTEONt O as i nternedi ate boilers
- in the context of such preparation processes are those whose boiling

poi nts are between that dfodehss irduyifyicaPboyldiebamtst hat of the al kyl aryl
carbonate which can be fornmed as a by-product during the preparation of the

di aryl carbonate. Al 15 se | Lt | ead to considerabl e

qgqual itative inpairnent ofg%ﬁgwgfﬁéhﬁggwlﬁpr epared and have to be
removed b propri )£ L - : di aryl
car bonat e 00021 ?’%ﬁ’é’?ﬁ%ﬁidgﬁﬁ&@t@ﬁﬁﬁ {s!&?g{a%%é\ﬁg;%ogg%ﬁ ?%3264, t he
ent i r &5 cohigk FdgRireraéntyvbn ¢ pakiey thereebfor thiegppémaitiah odqhaitaivelyiigh-edies ence,
describes a process for recovering 20 a product streamfroma waste stream

in the pregixgashanaiss by mgitarapsesteaifibginat Siaral easbanatss pidpertdifomn refinery of the
di aryl carbonat i ch. has bee repared in,a.reaction usin three reaction
col ums, t&?‘lﬁeﬁﬂﬁ-@\é@ﬁ’%Oﬁqr?@ﬁf"g}f?ﬁ“?’&%?{?%“gt“é\@é’é‘ %EW@F%%PW@?E‘&&/ al yst

renmoval , | Pbb&rhiste k[Tl ataY ' i(r st and
in the Iaf?@%g step,létﬁgH %rylecg@ﬂ%ngkgﬁ§§m§§ﬁ%@kﬁn§g£gﬂgQ?%gﬁg&%duct. The
process desidu¢spadiniparitied. Righdoilingesappiidnonabiian donipfeesed tnaspipiabsilass- t er ns,
but al so energetically unfavorable owing to the renoval of the diaryl

car boHht eingbe epnitext phatichpreparation geocasses arp those wheserbgilinganpintaareraheve thagp

product. b 24 cBond vHRh {00%] cSifndh G YheR BDRIELS by prepared is

intermediate boilers - in the context of such preparation processes are those whose
boiling points are between that of the diaryl] carbonate and that of the alkyl aryl carbonate
which can be formed as a by-product during the preparation of the diaryl carbonate. All

15  ofthese 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 using
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



-2- 99.5% by weight and is unsuitable for the preparation of qualitatively
hi gh-val ue pol ycarbonate. [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 5 diaryl carbonates, in which,
after the transesterification of an aromatic hydroxyl conpound with an

al kyl carbonate, a mxture is obtained which, as well as diaryl carbonate,
conprises an aromatic carbonate ether.-as an inpurity anmong other inpurities.
The latter is renoved in a subsequent step in order to obtain a high-purity
diaryl carbonate. The significantly nore conplex renoval of high-boiling
secondary 10 conponents, which would lead to qualitative inpairnent of the
target prydifétby weigholaye srincwitabiespr the prephmtier of quaticitivelgigh-tetde [ 00041

Eur opean Patent Publication Nos. EP 1 783 112 Al , EP 1 787 977 A, EP 1
801 095 Apolysseboppies 787 976 Al, the entire contents of each of which are

hereby i por at er ein neference, ..0e i he rqQcess .consi sti ng of
at | east @@gi ]st age?%%eaﬂgatﬁﬁgg%b;ﬁlcﬁﬁ) n(rh? %itES?Idl 2@:%@&33&@%%8%%{% 9/" di phenyl
car bonat ewhich adHefdby il rptireted Réreinl BYGrefeFABD ARERHEs APDciRFoGRbhringt are first
renoved after the réaction. The distillate obtained in this high boiler
renovd i daybpabatagd, inrwhocht, afterethé tracsestemfication af @ewomdtidhgtrotylat i on  col um,
di aryl car bonati bei ng vvi]th rawn in the sjdestream However, a di sadvantage
of this (RS W ap ey carRoniic A IHYIUFG i gOEBRP St 85 WElkas dRdVed in the

pat ont *PuTy Al oSS e EREbAR] ARY ot o PAAUEL BBk Fr o b PR or ™"

her eby i nTigr lpedras Rehdved @i Nsubyeduehtarepria erdefRssbtdiRasigh-purde ersylf or puri fying
diaryl carbonates, in which a distillation is carried out at a bottom
t enper at uweatbaggagatlde signwanths00renethpl¢xaepowval @€ hightbotlthgsspedndery t he purifi ed

diary| carbonate is.effected in the 25 sidestre of the colum. The diaryl
car bo te‘é‘mi'ﬂﬁ’"f')‘gsﬁa}' Wgﬁldi%ﬁq tB8”%ft@B@r“é‘Ba'@P?‘Hé??mﬁﬁargiﬂé%‘[e&‘f%sn of carbonyl

hal i des Wi tR 358 h Gs E0XY hotcRERMENds or by transesteri 11l cation of
aromat i cmﬁ?y(t}rcoxy'l[m%:sg’rr%oungs \’I\Ilh?th %Hlprre‘?'hyl carbonate. Although the process
[0004] European Patent Publication Nos. EP 1 783 112 A1, EP 1 787 977 Al, EP

1 801 095 Al and EP 1 787 976 Al, the entire contents of each of which are hereby
incorporated herein by reference, describe a process consisting of at least two stages for
15  purifying diaryl carbonate, especially diphenyl carbonate, in which the high-boiling
components and the catalyst are first removed after 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 compenents 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



descri bed enabl es diaryl carbonates to be freed very substantially of high
boilers, for -3- exanple phenyl salicylate, nowhere is the presence of

troubl esone catal yst residues or internediate boilers or a nmeans for their
renmoval described. Especially the presence of significant anounts of
cat al yst residues can, however, influence a distillative purification,

since this accelerates the side reaction of diaryl carbonate to give phenyl
salicylate and 5 hence pronotes the ergichnment thereof in the bottom of the
colum. Therefore, the process described in EP 784 048 Ais not imediately
suitable for such a purification in the presence of catal yst residues
and/or internedi ate boilers. BRIEF SUMVARY OF THE | NVENTI ON [ 0006] The
present igxample phunylsalicydals, nowhgreriethalpreseucef troelslswmef atalysurdsidpengr di aryl 10

carbonates, Mre particularly,.the prese invention.rel ates to processes
for puci Dienpeditie BP(ers Gha s fag i oo o desarbidy Gisprcial e Bressie Rl o bot 11 ng
secondar vy, i | & i Doy |4 ar

c omponant SEATEAPEAbEN S bard ot ARRROELDH Gy el tyTTRALHIUIAINEJuGRERRETY,

appar at ussiiic2rthis acuelerftaethg eide eailcliyn 6Bdiad bdirfonaleQ0@iRle pheny135lidyiee Sidr pri si ngly
been found that the distillative purification of 15 diaryl carbonates can
al so be puntopreB@tssitheergichmgnt theredf ipthedogamaaf ke eobymn.ekhargfogmthe ener gy
dermands when the djaryl_.c tes to be.purifi onpri se tal yst residues
and i greater pergrealt RIS BA el Fumea el suble o) St Boi | g
secondar yihe GRURRPSPLMaly8SedidRY bAd/bRterdtdiiBBoF@EEe time, the waste obt ained
inthe distillation cah preferably even be utilized energetically. 20

[ 0008] The present invention provides processes for purifying diaryl
carbonates in at |east BREFBUMMARYI@nTHEIINMENTDON i sing at | east one

rectifying section_in the upper, part of the colum and at | east one
stri ppi ngﬂ%éti on i Hergsentgmgntign Fealtes, 1t graerb(to prpcessehier edilymeAy Yl n t hat :

o et O
conmpound diBryl BEbdHaES &N GAichQhtaBlst feSidtds 0 Qidhl NHRSdesdalCcaimPhedatal yst and
conpri ses catalyst fromthe preparation of
if appropriate also medium-boiling secondary components are removed as impurities with
a design which is very simple in apparatus terms and energetically favorable.
[0007] It has now surprisingly been found that the distillative purification of
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



the diary] carbonate as an inpurity, and -4- the purified diary] carbonate
is wwthdrawn in the sidestreamof the first distillation colum. [0009] One
enbodi ment of the present invention includes a process conprising:
transesterifying a dial kyl carbonate and an aromati c hydroxyl conpound in
the presence 5 of a transesterification catalyst to provide a diary)
carbonate product conprising the transesterification catalyst as an
impurity; subjecting the diaryl carbongte product to distillation in a
first distillation colum having an upper part and a | ower part, wherein

t he upper part conprises a rectifying section and the | ower part conprises a
stripping section; and wwthdrawing a first sidestreamfromthe first
distillation cthiepurificdliardicarbomate s0viflidrasin inithkesdeseaam obtherfirstelistdlapar i f i ed

di aryl carbonate. [0010] Another enbodi ment of the present invention

i ncl udes 4°HM8cess conprising: transesterifying a dialkyl carbonate and an
aronatic xyl c . ; . terification

catal yst (OSPEY; qcORP Bt drife BEGREREGRh iINMEBTHIRES oy

tr ansest ekhideqiatifyiy Ldibiklyysiboastcand afRibmati¥ hydeRy@ekipdand MahépRidrke car bonat e
15 product to distillation in a first dividing wall distillation colum

havi ng? anofipparsegenificatign catalyetrto pervide sadiaryheagbanatti modushbdmprising tha, wher ei n

t he upper part c rises, a rectifyin section and the | ower part conprises
st 1§ bot WO eueteon 578 G rmpig: wbf ity P SREd colune Prombiie 111 o
distillat ugnugtmnqma,ﬁrmi%ﬁ%& &ﬁurﬂfahﬁin%:ﬁfp%y PRMAOIBILE 5, WheRHT fied

di aryl carbonate, wherein t di vidi ng ection conpriseé I vidi ng

wal |, a 2thefuppel mirtdenmpnidesa rattifythpaeaionsind ehe lwhver wirnconigiséeesrippide conpri ses
an upper feed side section and a |ower feed side section, and the
wi t hdr awakecsipgieand ovighdrayeang afirgi sidestreamy frome theviist distdletiereealimn, whadeia theower

wi t hdr awal. si de section;. and rein the diaryl carbonate product is fed to
the fiPst ﬁ&ﬁ%gﬁﬁt’feﬁli“icé’ﬁlp%‘fsm%fl AYBper and | ower feed side

sections gudof he fi kabthdl GRSIKBRETOF the\WrdsBATiAMRER AR JdBSa bicksds distillation
colum 25 between the upper and | ower "'wi t hdrawal sections. BRI EF DESCRI PTI ON
OF THE SEveRpdisin: BvifiscGieriTitiig DRAWYNCrbonate and an aromatic hydroxyl compound in
the presence of a transesterification catalyst to provide a diaryl carbonate product
comprising the transesterification catalyst as an impurity; subjecting the diaryl carbonate
15  product to distillation in a first dividing wall distillation column having an upper part, a
lower part, and a dividing wall section, wherein the upper part comprises a rectifying
section and the lower part comprises a stripping section; and withdrawing a first
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 inventton, may be better understood when read in conjunction with the appended



[0011] The foregoing summary, as well as the follow ng detail ed description
of the invention, nmay be better understood when read in conjunction with

t he appended -5- draw ngs. For the purpose of assisting in the explanation
of the invention, there are shown in the drawi ngs representative

enbodi nents which are considered illustrative. It should be understood,
however, that the invention is not limted in any manner to the precise
arrangenents and instrunentalities shosm. 5 [0012] In the drawi ngs: [0013]
Fig. 1.1 is a process diagramof a purification of diary) 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
car bonat ediawings. Hosthe phzpbiaoof assj!;tmgrinwﬁetdxphdatimiafrﬂad invadiodubere@ancent rati on in
accordance wi th an 10 enbodi ment of H present invention; [0015] Fig. 1.3
is a proc¥Oandp gAY e EPFEFTIAREAMRY lwtw@% precapyded dlustratiye. It

distill at I mdhe f f
an’ evapor S B Tl hRfbu B Pl Rl 8l AU Rt ekl b Vet o,

[0016] Fi grecige drringeent asemstrath@galams eovn, puri fi cation of diaryl carbonate
ina 15 distillation colum with additional external sidestream colum
whi ch s H942lgned d@t@3mﬁéwﬁ$$ying section in accordance with an enbodi ment

of the pr t inv 017 r QCcess dla ram of a

pur 11 cat B0k di o1 Ll BRES dikin T ur el S AR add tional
I nt egr at e&'isﬁl'la‘i’f%ﬁ%l%ﬂmlﬁ%wﬁhn\é@k&l? ah SmBEShRAES RS I%SenE ﬁﬁ/%htﬁ(%ﬁl ng section in
accordance wth an enbodi nent of the present |nve tion; 0018] Fig. 2.3

is a procf®$4di agr afigol.2 & gproedss dagtaomofaf pudifisatyin ofalidroinatinate ina
distillation columm with additional external sidestream colum which has a
rectifyi ngist éaél@ﬂ|calﬁmnﬂltlaa@iltrlmbieﬁ@%@mcmt;wupn inpecsoidgagscEitivet h an embodi nent

of th n nvent i on 9 _Fig. 3.1 is a process diagramof a
purif?% F‘Bﬁ &('Wla&li |Pr85§%5} é’]“i na 25 dividing wall colum with liquid

si destreappoysf hdr awgh 03 idherords bfabth SH AfuificHRIANRG 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;



in accordance with an enbodi nent of the present invention; -6- [0020] Fig.
3.2 is a process diagramof a purification of diaryl carbonate in a
dividing wall colum wi th vaporous sidestreamw thdrawal of the purified
diaryl carbonate in accordance with an enbodi nent of the present invention;
[0021] Fig. 4 is a process diagramof a section of the condensation at the
top of a 5 distillation or dividing wall colum in one or nore additional
colum section(s) with a condensate cgoled in an external circuit in
accordance with an enbodi nent of the present invention; [0022] Fig. S5a is a
process diagram of a section of the condensation at the top of a
distillation or dividing wall colum, the colum dianeter remaining
unchanged[(020} he 10FigedRana pfocts diagomtefwairif@atiomofatiagl chaloateintth an
enbodinent_g} t he present, i nvention; and_£0023 Fig. 5h is a process

di agr am oflividiagwell gelugn Wievapginye sidatticam vithdeayel pbthe pprified diast i | | ati on or

di vi di ng ] r ti I h J jameter in the

directi on%\%}p &%agée)fn;é gg‘”}g%’{" k@thcagl%u%ﬁﬁd?ﬁenggg%s gée(r%%et%vggp ﬁé’ngn enbodi ment of the

present 1§og2nyent i opig. PiTAbERs Dageh 5T seblidarof Tt dnbMEATSN thOR34Fa As used

herein, the singular terns "a" and "the" are synonynous and used
i nt er chandistibationyir dividiogeval colwpimen opedr tate additionaleabinin sgalieks) withea | anguage

and/ or context clearly indicates otherw se. Accordi .y, far exanple,

ref erence®? eﬂ%fted‘fogfqufv' a'?@”&'é‘tatﬁ’f?éﬂté“ a‘F‘F@F‘%P‘f‘F with F%emﬁ‘gj'éﬁﬁéﬁ&léedprﬁﬁe fns can

refer to ﬁv%htq}g,i;e di al kyl carbonate or nore than one dial kyl carbonate.
y, a

Addi ti ona | nunerical values, unless otherw se specifically noted,
are under $602Qp t o bEign®dlisfaippetebydibgramwidt dectinh @ff the cohéhd5]onDit &eptbp 684 bonat es

whi ch can be purified in the context of the invention include those of the
general f distHiation(ardividipe wal cpluma, fhe cojumn digneter remaining unchanged in the
10 region of the condensation in accordance with an embodiment of the present invention;
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 o )



() -7- where RR R and R' are each independently H, |inear or branched,
optionally substituted G -C34-alkyl, preferably G -C6-al kyl, nore
preferably Cl-C4-al kyl, Cl-C34-al koxy, preferably G -C6-al koxy, nore
preferably C -C4-al koxy, C5-C34-cycloal kyl, C7-C34- al kylaryl, C6-C34-aryl
or a hal ogen radical, preferably a chlorine radical, and RR, R and R" 5 on
the two sides of the formula (1) may be the sane or different. R nay al so be
-COO- R'' where R'" is H, branched or.pnbranched Cl1-C34 al kyl, preferably
C -C6-al kyl, nmore preferably G -C4-al kyl, G -C34-al koxy, preferably

Cl- C6- al koxy, nore preferably G -C4- al koxy, C5-C34-cycloal kyl,

C7-C34-al kylaryl or C6-C34-aryl. Preferably, RR, R and R' on the two sides
of the fowhere®, Rl ndR'bart hachsadependdndy Hpliaéae vabiayicheR, offionalhdsuBititated each H.

10 100261 _Di aryl carbonates of the general fornula é\lr&)% incl ude, for exanple:
di pheny!l Euafborbxleprefesathy plrediiyl. pras prefeally Smstedkvhifel -HistalxmMy | phenyl )

The. phonytreferie e, £ kol Shitkbre B . L2 RET) B Ea e RetdlBAN Gyt 7 "
car bonat eglkABg)1,d7,(CH, AR oy h BRIBEM dadieall BRétataBlS a chitrie rafica, i’ W gad Rhere the

position of the methyl groups on the phenyl rings nay be as 15 desired,
chl or ophepiythe piwe sigdes efzthd ek Demaly bti the kinos ophitferght) Roaabdsmbed[O@her e t he

iti Lt h the phenyl_ ri desired,
E?EL hgizhﬁﬁywﬂ%ﬁﬁ‘yu%ﬁ%‘é?%f%@yn@%@z@%ﬁagﬂipﬁ%@ﬁﬁsﬁ-&@?@lg&m
41 sbpr opEarly FPSRaky. CCTaRkRy, PG BCPRNORIHRC o HPERCE: o
4- n- but y| glkexy C5M$Mloab@nmpa;4allgth§norresmbf4éafymhaeselra)blﬁ & lpopat B! ot 20

i sobut yl phenyl 'phentyl carbonate, di(4-isobutyl pheﬂglﬁ car bonat e,
4-t ert - buthgltyypeidgs of thi Eomgaulad By a5 thgtsame.dvlost prederablyuR R 'mnd By laye eagh Bonat e,

4-n- t I I bonat di (4-n- /| phenyl te,
. Eggtyf}fﬁgmkpﬁgg??ﬁ;e%%%ﬁ%?@%wé- hi%”@ﬁ@ﬂb{yiaﬁ%?@ ¥;9&é$%é te,
-1S i | Ya &%] 1 y - =
nony!| phe%yllB %ﬁ%n?? c?r’/bc?n t@gﬂgi@zqﬁ-cn@%%pheg)ﬁllg cgr%gggl?g@aﬁ&’

4- cycl ohexlyd phemidturd Swipdre thel p,ociaibboﬁm‘emethn efoupyaltinpheyly pivessyhgy leasbonat e,
4-(1-methyl -1 - phenil et hyl ) phenyl phenyl carbonate,

di [ 4- ( 1- n@eskgd,-and methiipheisa ehsy| crbenstasand di(BinsHodplienyl) parbprasesy |

also as a mixture, where the position of the methyl groups on the phenyl rings may be as

15 desired, chlorophenyl phenyl carbonates and di(chlorophenyl) carbonates, where the
position of the methyl group on the phenyl rings may be as desired, 4-ethylpheny! phenyl
carbonate, di(4-ethylphenyl) carbonate, 4-n-propylphenyl phenyl carbonate, di(4-n-
propylphenyl) carbonate, 4-isopropylphenyl phenyl carbonate, di(4-isopropylphenyl)
carbonate, 4-n-butylphenyl phenyl carbonate, di(4-n-butylphenyl) carbonate, 4-

20  isobutylphenyl phenyl carbonate, di(4-isobutylphenyl) carbonate, 4-tert-butylphenyl
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-naphthyl)phenyl



carbonat e, di (biphenyl-4-yl) carbonate, 1-naphthyl phenyl carbonate,

2- napht hyl phenyl carbonate, di(Il-naphthyl) carbonate, di(2-naphthyl)
carbonat e, 4-(1-naphthyl)phenyl -8- phenyl carbonate, 4-(2-naphthyl)phenyl
phenyl carbonate, di[4-(1-naphthyl)phenyl] carbonate,

di [ 4- (2- napht hyl ) phenyl ] carbonate, 4-phenoxyphenyl phenyl carbonate, di(4-
phenoxyphenyl ) carbonate, 3-pentadecyl phenyl phenyl carbonate,

di ( 3- pent adecyl phenyl ) carbonate, 4-tgityl phenyl phenyl carbonate,

di (4-trityl phenyl) carbonate, (methyl 5 salicylate) phenyl carbonate,

di (nmethyl salicylate) carbonate, (ethyl salicylate) phenyl carbonate,

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

di (n- pr opldnykedrbanptead €3-nephthd)rhery] phemd parbprte, slfe{lfli(d:yllaphtbyl)mieeyij/l car bonat e,

di (i I t b I t h bonat
i (n- bt y B E%a?eggiliﬁ%%aﬁé@ﬁar 1l carweqréwb?wiwnoga ety oh %qv drbonate,
ET R e e e e

car bonat ecaBehath, ¢hsty ﬁoﬂenﬁla}:lhleﬁy/llcaibehateed’ (mOtﬁQIllﬂaenE@Qé’rEbnd?é &fethived di aryl
carbonat es i ncl ude: henyl carbonate, 4-tert-butylphenyl phenyl

car bonat esaligylate) pheny! Wb%atﬂaéﬁmleyh}’bwlbﬂﬁ@i earbcmapméqﬁlwlsalhqylat@w@nwl car bonat e,

e A LA LM A o
!to he cont e@taﬁ%ﬁaﬁ Eﬁétﬁﬁ%éﬁ({t@f)&/n lsoc?? g{ 3%[' £ lgtr EIP]%H 2 I nr{glteﬁggf%? ﬁ% Ee of the

formul a (kdlicyl) Curbo2tdX(n-bltyl sdlicflate) pRSyhebanate, didmdudfyPsadicglagach
i ndependent|y |inear or branched, optional I%w substituted G - C34-al kyl,
pr ef er abl yartzqna@(laq’mxyalsalwllaée)m*@mérca@pyatadl butyksalicylrte) adlomee, fiay- be t he
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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)

o (I1)

20 where R' and R? are each independently linear or branched, optionally substituted C,-
Cis-alkyl, preferably C;-Cg-alkyl, more preferably C,-Cy-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



carbonate, di(n-propyl) carbonate, di(isopropyl) carbonate, di(n-butyl)
carbonate, di(sec- 25 butyl) carbonate, di(tert-butyl) carbonate or di hexyl
carbonate. Particular preference is -9- given to dinethyl carbonate or

di et hyl carbonate. Very particular preference is given to dinethyl
carbonate. 100301 In the context of the invention, aromatic hydroxyl
conpounds include those of the general formula (II1) ROH 5 R'& (I11)
in which R Vand R' may each i ndependept|ly be as defined for the general
formula (1). [0031] Such aromatic hydroxyl compounds include, for exanple:
phenol, o-, m or p-cresol, also as a mxture of the cresols,

di net hyl phenol, also as a m xture, where the position of the nethyl groups
on the phgmel tordimthrbgarthmaa&rdimﬁyd eatbomatg) Vepy darticiartrefemnc8isivid to
dlnethylphenﬁg 0o-, m or p-chlorophenol, o-, m or p-ethyl phenol, o-, m or
p-n- prop FE %Eﬁdmﬂfﬁisopropylphenol 4-n-but yl phenol, 4-isobutyl phenol,
4-tert- bugﬂi henol ’In t|4€ &npegi%yl]hg 910 o aﬂ@ﬁ%':rB rlﬁln%oﬁﬁdﬁﬁl?cqc&eyl phenol ,

4- n- nonyl ph oxyp €eno cycl ohexylp eno?,

4- ( 1- met hihbsd ofphhegeﬁbﬁu mth]),w(mpl bi phenyl -4-0l, 1-naphthol, 2-1-naphthol,
4- (1- napht hyl ) phenol , 4-(2-naphthy|)pheno|, 4-phenoxypheno|, 15

3- pent adecyl phenol , 4-trity|pheno|R nmethyl salicylic acid, ethylsalicylic

acid, n-propylsalicylic acid, l/our pyl salicylic acid, n-butylsalicylic
acid, isobutylsalicylic acid, t y)shlicylic acid, phenylsalicylic
acid and benzyl salicylic acid. {80322 ﬁkeferred aromati ¢ hydroxyl conpounds

i ncl ude phenol, 4-tert- butyl phenol, bipheny(lQ-ol and
4-(1-methyl -1 - phenyl et hyl ) phenol . Parti cul ar pref erence 20 is givento

phenol . [ﬂ%ﬁlhﬁg%hanh@@r%ﬁa%mm%ﬁose s B dffofﬂ'le 6{;@? aromat i

hydr oxyl ~conpouhds are
conmer ci ajgioy1javai | ahick aﬁj’malﬁﬂlybﬁ:xypd’oﬁﬁf@[l@di; 1bcylu@er, @(ﬁ%&&lﬁﬁlel pl@m, 8gnknown to

those skilled in the art.
or p-cresol, also as a mixture of the cresols, dimethylphenol, 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-
propylphenol, 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-pentadecylphenocl, 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 is given to phenol.
[0033] Both the dialkyl carbonates specified above and the aromatic hydroxyl
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-Cy-alkyl refers to, for example, methyl,

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



[0034] In the context of the invention, C -C4-alkyl refers to, for exanple,
nmethyl, 25 ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl;
Cl-C6-al kyl is additionally, for -10- exanple, n-pentyl, 1-nmethyl butyl,
2-nmet hyl butyl, 3-nmethyl butyl, neopentyl, 1- ethylpropyl, cycl ohexyl,

cycl opentyl, n-hexyl, 1, 1 -dinethylpropyl, 1,2-dinethylpropyl,

1, 2-di net hyl propyl, 1-nethyl pentyl, 2-nethylpentyl, 3-nethyl pentyl,

4- et hyl pentyl, 1,1-dinmethyl butyl, Z%18-di nethyl butyl, 1, 3-dinethylbutyl,

2,2-dinmethyl butyl, 2,3 5 dinethylbutyl, 3,3-dinmethylbutyl, I|-ethylbutyl,
2-ethyl butyl, 1,1,2-trinmethylpropyl, 1,2, 2-trimethylpropyl,
1-ethyl -1 -nmethyl propyl, I-ethyl-2-nmethyl propyl or 1-ethyl-2- nethyl propyl;
C1- C34- al ®igmpiles nepgaiy ,ilomatlhvgbytﬁ,c?rme@hawstyg,3-meﬂlwl|busml, rgapentylott yl . pi nacyl ,

d I he i i hyl - l., ,n- I - dod |, n-trid |,
e ok PTG ThID, o e T Ao
corres ponﬂ,‘nnﬁnahmopwdLlﬁahylpé.ﬁgi, 3O ANAPINA, i-nlea{yiﬂe%yl, @he@%&éh@vty !
radi cal s. I d I r I or aral kyl or

Al kyl ene radical s"in the correspondi ng” "hydroxya
al kyl aryl 1,1 alithethylbutat,d,2-dioetleptanyl &3-dimethglbliyl, @redinadhydltgl, 26or r espondi ng to
t he above alkyl radicals. [0035] Aryl refers to a carbocyclic aromatic

0
radi cal h@meﬂg’uﬁltxlé’éﬂi@ﬂél’@w&h]l'Q%le‘éfhl, atediyibutytnb 1 dapmetyored, to t he

aromatic inet.y of rylal kyl radical,, aks 1 no a ral.kyl radical
o omat 1 PR RA eAl EY nRah BRL 302 RO P SRR

aryl car bomyhylpasyhat,SC,[a088 &l ad@itivhall K Yor eRhmplean-k¥ptyll dhd nCo@ACHnESI B e

i ndependently a straight-chain, cyclic, branched or unbranched al kyl

radi cal asdadefiyhebk mtroereg menthgls, magnyben-daemb n;doded W.-n-widecyden-strbddciyt, ut ed by

aryl radicals as defined abqye. 20 037] . The above lists are jllustrative
and shoul BIRGIER ODhﬁéﬁag?Cdgg‘yh%a'ae aILHqWF toihp GRfTespersiag alkyliadisd BF i f1 cat i on

t al yst ] ' . [ : . ified d
o be'd engyaipis RerBeARRERYA cllicds AN pa et RRELF bl B cat al ot s

known fr onydibdeyalkiyt &1 ahiltyeorfalty drbleradicalk ki foe axdematiBe RO radicals _
transesterification, for 25 exanple hydrides, oxides, hydroxides, alkoxides,

anmi des anebreespandingab the abovenlkal redivalsal s
[0035] Aryl refers to a carbocyclic aromatic radical having 6 to 34 skeleton
carbon atoms. The same applies to the aromatic moiety of an arylalkyl radical, also
15 known as aralkyl radical, and also to aryl constituents 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 lithtum, 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.



and al kaline earth netals, such as those of lithium sodium potassium

rubi dium cesium magnesium and cal cium preferably lithium sodium

pot assi um mnagnesi um and cal cium and nore preferably lithium sodium and
potassium (cf. for exanple, U S. Pat. No. -11- 3,642,858, U S. Pat. No.3 803
201 and European Patent Publication No. EP-A 1082, the entire contents of
each of which are hereby incorporated by reference). Salts of the al kal
netal s and al kaline earth netals may _gljso 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 hydrogencarbonates),
phosphoric acid, hydrocyanic acid, thiocyanic acid, boric acid, tin acid,
Cl4- st ann®b42,8%, dsS.dtat. Nt 3 R0 lamiddEurdireed Bateadubliopiouits EFFA tIDE2, tad kal |
netals and al kaline earth &Etals are the oxi des, hydroxides, al koxi des,

acet at es, <nti5s epRteIERteach plybigh prechereby insorporaed bneeidrgrncs fatie af healkels

parti cul I i i i X - . i.des et at es,

benzoat eorshiShS ARAR o g s He MY ELAINE BT Ino i LR oo

conpoundstha®ddéfiaeetecheat, grdgﬁﬁ'ﬁk e fbanadlayidl Fenahiubidsstfricic) darbéhic 28 by

wei ght, preferably of 0.005 to 0.996bg wei ght and nore preferably of 0.01 to
0

([). 5% by \A(@B%hna,temélladrqgnmtar@élr@s)gnhow riogv@id, badrm:)gnicrr;dcid, ﬂﬁe&:ylamiﬂaeidconvertfad.
00391 Further. catalysts usab)l e jn accordance w the i nvention are mneta

C ormpounds PG En AFRaC - HaRGOIC Oss OOy G, PRoLeSTed ZARPOVKB RENEPDYS and
SnX4, in < nWhi t I ace : : xy radicals
A e R R b i S R e Mt

t he i nvenpropidnates; bewioaies, cafbvpatdNasl 19idedpencarind@s; phirtithlar Beotetesords SnX4, for
exanple titaniumtetrachloride, titaniumtetranmethoxide, titanium
t et r aphen@ixere, usingthydraxides etlkaxden iepigiss, bepraattis wrrarbenatesi Shpalsplomedk,

o P R ARSI B o
1% Iy oa e RRRAMIE s ko SR Srobhany - o1 0,001
0. 01 to Sestybyweeight basbdse the vogighithod theatgiivn efixtulkaobeagoivepad.m xture to be
converted. [00401 In the context of the invention, halogen is fluorine,
chl ori ne B3Rk oni ndiurther catalysts usable in accordance with the invention are metal
compounds such as AlXs, TiX;, UXy, TiXs, VOX;3, VX5, ZnX,, FeXs, PbX; and SnX,y, in
15 which X represents halogen, acetoxy, alkoxy or aryloxy radicals (DE-A 2 58 412).
Particularly preferred catalysts usable in accordance with the invention are metal
compounds such as AlX;, TiXs, PbX; and SnXy, for example titanium tetrachloride,
titanium tetramethoxide, titanium tetraphenoxide, titanium tetracthoxide, titanium
tetraisopropoxide, titanium tetradodecoxide, tin tetraisooctoxide and aluminum
20 triisopropoxide. Very particular preference is given to metal compounds TiX4. 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"M)4x-Sn(Y)x in which Y is an OCOR'?, OH or OR
radical, where R'? is C;-Cz-alkyl, Cs-Cia-aryl or C7-Ci3-alkylaryl, R", independently of



25 preferably fluorine or chlorine, nore preferably chlorine. [00411 Furt her
catal ysts usable in accordance with the invention are organotin conpounds
of the general formula (R 1)4 x-Sn(Y)x in which Y is an OCOR12, OH or OR
radi cal, where R12 is Cl-Cl2-al kyl, C6-Cl2-aryl or C7-Cl3-al kylaryl, R,

i ndependently of -12- R12, is as defined for R12, and x is an integer from|
to 3, dialkyltin conmpounds having | to 12 carbon atons in the al kyl radical
or bis(trialkyltin) compounds, for exgpple trinethyltin acetate,
triethyltin benzoate, tributyltin acetate, triphenyltin acetate, dibutyltin
di acetate, dibutyltin dilaurate, dioctyltin dilaurate, dibutyltin adipate, 5
di but yl di nEt_hoxyti n, dinmpthyltin glycolate, dibutyldiethoxytin, triethyltin
hydr oxi deR ', @x definted Ifen Binrandanie an isesb ol Istosn diokattan catifioungd havingdxi de,
dioctyltin oxide, butyltin  trii.sqQoctoxi. .octyltin triisooctoxide,

bty 2t anifoetion arieinghe yuridif O bialRoiiRP clisufes esrSXBBsa ¢ o 2006 by
wei ght (cf.: . : - 45. : /63023, the
entire co%?%eﬁﬁslﬁg%eteagégﬁﬁ%%laﬁ%%%gt?’gl%ﬁleuygbn?c?%tgb?l gr tltérég ef/az‘%ef erence), 10
pol yner i cdibutylteatipetand dibatyltiméilfveatendictyl{in BRESHe-dDbtyltihadipatiech R and Rl |

are each independent]y as defined above for R12, for exanple

pol y[ oky (dibwitdjmetheriipl dimephyltin glycolate, dibutyldiethoxytin, triethyltin hydroxide,

pol y[ oxy(di o | st annyl ene | y[ oxy( but henyl st annyl en and

ol J1 o HPBHANPLEA Pavitp R Rins, alfietiBISEe BogRt SO hedhbs o wni cn
ar e her ebyiisoBeRIdB ARl 8El r¥o ot Rk RIERE R an®Rt ¥R EALodMehmpSiaRnpxanes of the
formula 15 -[-RSNn(OH)™-O]-, for exanple poly(ethyl hydroxystannoxane),

pol y( but yarhguditoofs@(drtn @R %) weighty(c D EPVA7RYIER 8% EPRIMIZaDE)A 34 45 555, JP

pol y(undec I%}/droxyst‘annoxane and pol (dodecyl_hydrox%stannoxanes) in
anount s of /6§29 othe eatirs Goptsyts Resaghtol Whicarass baseRy ipgorporated by selsomnes). wei ght

o o i RIS o PN Rt B B4R 2L,
oo R A R S AL 6 AL 0 L
OCOR13 or pdlglosg@ivcandatRylene)], poly[oxy(butylphenylstannylene)] and
poly[oxy(diphenylstannylene)] (DE-A 34 45 552, the entire contents of which are hereby
incorporated by reference), polymeric hydroxystannoxanes of the formula
15 -[-RSn(OH)-O-]}-, for example poly(ethylhydroxystannoxane),
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(IT)oxides of the
general formula
X-R28Sn-O-R;8n-Y,
in which X and Y are each independently OH, SCN, OR" \ OCORP 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, Pb(OCO-CHs),, Pb(OCO-CHjs),



al kyl, aryl, in which R13 is as defined above for R12 (EP O 338 760, the
entire contents of 25 which are hereby incorporated by reference). [00421 As
further catalysts usable in accordance with the invention cone | ead
conpounds, optionally together with triorganophosphi nes, a chel ate conpound
or an alkali nmetal halide, for exanple Pb(OH)2-2PbC33, Pb(OCO CH3) 2,
Pb(OCO- CH3)2 -13- 2Lid, Pb(OCO-CH3)2 2PPh3, in amounts of 0.001 to 1 nol,
preferably of 0.005 to 0.25 nol, per-1gole of dial kyl carbonate (JP

57/ 176932, JP 01/093580, the entire contents of each of which are hereby

i ncorporated by reference), and also other lead(ll) and |l ead(lV) conmpounds,
such as PbO Pb02, mnium plunbites and plunbates (JP 01/093560), 5

i ron(111)-2h€3t Bh(©@CGQ-BHaY/* LPPhs, 8b@mounteofdi@lirte 1anoit patesabdy ofth0@htodk25 her eby

For examphal ar ek &r faftat arboraic BT AgFPER R P Biirbo R etivp Sa0wo8Bep, 1 ne
enti o COMENF5ngh MG ARSARSERY, rBSRLALALES s LELBNGRI 9043

Preferred catalysts for ocess-accordi to e inventron are'the 10

above- spegintpoRdsyeichl as PO BHOL Snidhu3 plulibkds atdtumBad(IPIDN83 56045, ZnX2,

FeX3, PbX2 and SnX4. Particular preference is given to Al X3, Ti X4, PbX2 and
Snx4, ‘anowep(Ilttcetatertdihe /72 Saduthelesie perdenthyf whigh afe hesehprpncormsirated bani um
tetrachl ori.de, titanium tetramethoxid titaniumtetra noxi de, titanium
ot r aet hoseratgiee) pbER RpEt 1 SRUPCHERI PEIPIPEDAR APl DA GRPde. ¢ 1
tetrai sooghOXidguARAd Bbi!(TPruaMobIss, ihd SRR QPANEAR whYSH e Raeby cul ar preference
is given to nmetal conpounds Ti X4. Especially preferred are titanium

t et r anet hinzorgeratedityaaferomce)et r aphenoxi de and titani umtetraethoxi de. [0044]

In various preferred enbodi nents, the diaryl carbonate to be purified
conpr i sesl0®d3poundsPraird gatalyes forthgypraessh acageding@ribe inyentym arqidedi ar y|

carbopat e ,and th al kyl aryl agﬁ f.or g n it er igte during the
preparat i %%Vg'fgp eicﬁ'edap%%lycio u_ %r‘@ ’gﬁéﬁagﬁ éﬁs ﬁpq'ﬁ(?lﬁ 'y ,ﬂ\?\ng;%S & renoved in
a_f urther pgx AgtyneaPRficlltSrterente is Givehd ABKY, XS PbMIMhd SN Sahéd her
sidestreamw thdrawal is effected in the first distillation colum,
pr ef er abl whizb awatidhshomidisesadeam wayt dfchixample of ditaniune tethiactrliglide; dtanomat e.
tetramethoxide, titanium tetraphenoxide, titanium tetraethoxide, titanium
tetraisopropoxide, 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)



[ 0045] Al kyl aryl carbonates formed as an internediate during the
preparation of the diaryl carbonate, in the context of the invention, are
preferably those of the general 25 formula (IV) ROIIi-OR R 1 -14- in
which RR R and R' may each be as defined for the general fornmula (1), and
R as defined for the general fornmula (I1). [00461 Preferred al kyl aryl
carbonates are nethyl phenyl carbonate, ethyl phenyl carbonate, propyl
phenyl carbonate, butyl phenyl carbongi4e and hexyl phenyl carbonate, 5
met hyl o-cresyl carbonate, nethyl p-cresyl carbonate, ethyl o-cresyl
carbonate, ethyl p-cresyl carbonate, nethyl or ethyl p-chlorophenyl
carbonate. Particularly preferred alkyl aryl carbonates are nethyl phenyl
car bonat einavidcleRhB1ang R mydy ezl boasdefined/or yhepgenttiatformnla (Br mfdR easce i s gi ven

to met hyl enyl carbonate. [0047] The diaryl carbonate to be purified -
al so ref e@%ﬂd%l%tha%geé‘re@gé“@i‘l“i%( 10 carbonate - preferably contains 10 to

90% by wej , nor 9 | ably 40
o 8036 byl kbl ot Hees pRGLay At RaRO st Mo WPLE o8 IR Sy PHEGST
pr ef er abl parborate, HOHY Iphersi c@itfonas coutfl pherdl ehreb@ind Indheikl Yy IMrbRght of

al kyl aryl carbonate, 1 to 90% by wei ght, nor referably I to 50% by wei ght
and nost mptrhet@p@mlwanbon@e,anemﬂw-mﬂ@harbmat@ﬁwgoicmshwrmw, gbylpound, 0 to

5% Db i ght, 15 f ly O % i ght d t bly 0t
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f : ' to 1%b
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nor e pr ef prefbdnge G. givdnao métiny pheiyd barbamate. nost preferably | to 5% by wei ght
of catalyst, where the sumof all conponents nentioned above in the diaryl

20 car bon47k o be Therdiarykeprbanats tape perifigooslpyrefstegrie as amHde dierdent ages by

el 9 2 C BN e BoSARS 16% SOVS b} Ol M50 herBlo 15 5415, 01 2T/

weight and most preferably 40 to 80% by weight of diaryl carbonate, and 5 to 90% by
weight, more preferably 5 to 60% by weight and most preferably 5 to 40% by weight of
alkyl aryl carbonate, 1 to 90% by weight, more preferably 1 to 50% by weight and most
preferably 1 to 30% by weight of aromatic hydroxyl compound, 0 to 5% by weight, more

15  preferably 0 to 2% by weight and most preferably 0 to 0.5% by weight of high-boiling
secondary components, 0 to 5% by weight, more preferably 0.0001 to 2% by weight and
most preferably 0.0001 to 1% by weight of medium-boiling secondary components and
0.01 to 10% by weight, more preferably 0.1 to 5% by weight and most preferably 1 to 5%
by weight of catalyst, where the sum of all components mentioned above in the diaryl

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  inthe 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.



[ 00481 Hi gh-boiling secondary conponents - 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. Mediumboiling conponents - often also
referred to as internediate boilers 25 in the context of the invention are
t hose whose boiling point is between that of the diaryl carbonate and that
of the alkyl aryl carbonate which is forned as an internediate during the
preparation of the diaryl carbonate. --135- [0049] The process according to
the invention can provide preferably diary) carbonates with a purity of,
i.e. a content of pure diary) carbonate of, 99 to 100% by weight, nore
preferably 99.5 to 100% by wei ght and nost preferably 99.9 to 100% by

wei ght, b4 on t hihetpseesss sasprgling tofthe inwenpign icén providie areferablyrdiplat e. 5 [ 0050]

The di ar carbonate withdrawn in the, sidestream of t fi istillation
T uim Lt Dt ey S A ot S s Qo patbvrite ool R BY St 4 o

vapor ous I A i i t of the
first di s%v?l?fﬁéﬂog@n&g%:r%%b?g% mﬁgfé&m%‘p%{t ﬁ@rtg\g\l#l?ﬁly\?g%gt%gg%ﬁgr m fromthe
first di sweighbased of thetonal weighcefith@putifigdrdedrelr dagtsbnagebodi ment's, however, the

liquid withdrawal of the diary) carbonate in the 10 sidestream nmay be
pr ef erY ed{008@]peci al The digy! easbrsateuvithdsawn ndbosidestrpoo i thethet distillgtion

distillatign colum has at .| east twg. sections, i. e. rectifyi section in
he. upper S oo B wEREa Y TRt it QARG ot o igh™ i GRSt RER- part o
the col upge dil]??ca_rr%r{a'té( YithawR & he Qidedirehriid st difiatibh @5jueR i§0! um can
preferably be divided into a lower rectifying section and an upper

rectifyi nprefeeatily withdawn ad daporass, fodn fomtthe it digtillBioa eolunon [rodertatme i r st

distillation colum can preferably be divided into a | ower stripping
section apigtead gpbedimepts; bpyevgr sheciquahwithdrasalof the digryhrarbenage injthes ¢

160t Heor RPERh R BORERRL elheslly Ty Bl PRas Thebret i cal plates,
most pref puahl Y of 1 fit GillN8REQ ARk RI1@kESvo EORrPRER ré@ g Yi Ng sect i on
preferably has 20 a separating performance of 0 to 40 theoretical plates,
nmor e pr ef sacd in the tppe Part heibe eoluoal and plsaippsg sevtsm iptlef lewabpart df tho 10
theoretical) B A S ot s of Gt frt it ati catomn Dot heatbiy be divided
into a lower rectifying section and an upper rectifying section. In addition, the stripping
15 section of the first distillation column can preferably be divided into a lower stripping
section and an upper stripping section.
[0052] In total, the first distillation column preferably has a total separating
performance of 3 to 160 theoretical plates, more preferably of 10 to 90 theoretical plates,
most preferably of 13 to 50 theoretical plates. The upper rectifying section preferably has
20  a separating performance of O 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



to 40 theoretical plates, nore preferably 5 to 20 theoretical plates and
nost preferably 5 to 15 theoretical plates, the upper stripping section
preferably 1 to 40 theoretical plates, nore preferably 2 to 30 theoretical
pl ates and nost preferably 5 to 20 theoretical plates, 25 and the | ower
stripping section preferably I to 40 theoretical plates, nore preferably 2
to 20 theoretical plates and nost preferably 2 to 15 theoretical plates.

[ 0053] The evaporation is effected pr.gkerably within a tenperature range of
100 to 300C, preferentially of 150 to 240C and nore preferably of 1SOto
230C, in the - 16 bottom of the colum. The vapors can be condensed at the
top of the colum in one or nore stages, preferably one or two stages,

wi t hin a batmesfthecdumantee wiporsreaf be adridgnstd at the t@HAThe polefeiemd @l |y 50 to
200C and nore referabgy 60 to 180C. [0054] The bottom product of the first
di sti | | at OFF SagesPRefRaBY e 08 PR SReeS oNMtiHA A tempesatuts range of P& THgRN4Q B bel ow
95% by wei , g 9 I d e preferably bel ow 75%
by weight?ﬂﬁg’gggg%lggfg &gﬁkf§§§g§%9¥ﬂ§ﬁ%%ﬁg%@?b?@ﬁ€Ct of the first

di still at jops4jcol UMTiHetbBE Product bee Fiag KistiDdtontddQinin Ri3SES4i@ddl tottadti on of the
di al kyl carbonate and the aromatic_ hydroxyl conpound, preferably to an
ext ent5 of ofdiartybeasborg@onf beloyr 5% b terghb|pye ferablyrbelowt 2096 byfweaght hedisiore80% and

nost preferabl a tent. of . at |.east, 10 90% . The renainin tion of
the. bot ¢ oieprRAtLeToBr STy Priet Thige ftral PR IhmRPrEE PR SRR Y o
further rgliMeihN st cah Bk bR MRS hOREdsBfeficaliES bEYE df@RgeNt rati on, for

e
the purpose of concentrati ncg t?’le resi gue an partfy recoveri’ng the diaryl

car bonat ec#baorlate andris&bmatitthdrexpebmpoands pefeedblvfo dnhextdnt 684t 1ehiss30%,] at i on
colum. The diaryl carbonate recovered in the residue concentration can, in
a parti cumare pafseabibhiersn egfent ¢fcat frasicdddsandyaost Breferabliy 4 kn exdentiof af leass t

distillatjgn colum. in quui%? r. vaporoys farm. preferably in vaporous
For m e @A EEPart: roelittiaRt PR HStpuet B Pt EERE U her be
di schar gegn {d Pfikth&GeRAGG 8RP, RfcrRE (SRR inkerds Fdub86ndeRirAt B! Por flceP for the
pur pose of recovering the <catalyst. This allows both | osses of expensive
cat al yst spapdsel ad ssesnoitimdahe resdue niad pdrtly caoxomgtie diarybearpsraweniiled and hence
the process according to the inventign additionally 20 to be operated nore
economi capyegent 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 losses 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 1 to 100 mbar (absolute) and most preferably of
5 to 50 mbar (absclute).
[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



[ 0055] The first distillation colum is preferably operated at a top
pressure of I to 1000 nbar (absolute), nore preferably of | to 100 nbar
(absol ute) and nost preferably of 5 to 50 nbar (absolute). [0056] In
preferred enbodi nents of the process according to the invention, lines 25
and units which conduct m xtures which have a nelting point of nore than
30C, preferably nore than 40C, are heated to tenperatures above this
melting point, preferably to tenperatigres of nore than 1 C above this
melting point, nore preferably to tenperatures of nore than 5C above this
melting point. This prevents precipitations of - 17 solids within these

| ines and units and consi derably eases the restart of the correspondi ng
equi pment scdikls sithinithesd dinnsand ViS5 Zihd Tonsidorablyemsesdbemstditng theccottespondimgnt i on i s
described b ’ﬁ%ﬁ gfsgx%ngle with reference to Figures 1 to 5b. The figures
serve for®4%R pHgrSpRtdR Ptanation of the 5 invention and should not be

i nterpret s ar {i“g?ﬂ di aryl
car bonat emgls?tl [ at?ﬁ)e r&é Q&covvl t thé g\sﬂ%:drtiggrlﬁ &e\ic’\nért'ig b?\%éq)}sﬁ(f&%&ﬂ%one-
mul ti st ageith egferensde rli7$girres( s@ribesThafighes s@ae drlillstratld: @ninegdr sMhe K3Ei _N one-

or nultistage evaporator for bottom product (series and/or parallel
connect i otiyerk®yand shypydd notdetintesproted asecrestoptionk3VT2 | ower rectifying section

15 K3AT1 H@Sﬁ strgﬁﬁ; éﬁ§8§bon K3AT2 (lower) stripping section K3SC .N

one- st age mul ti ream condenser (series and/or paralle
connection) K4 sidegfream colyfiiaryl carbonate distillation column with sidestream
withdrawal
KiCin one- or multistage top condenser (series and/or parallel
10 connection)
KiEN one- or multistage evaporator for bottom product (series

and/or parallel connection)

KiVT, upper rectifying section
K3VT, lower rectifying section
15 K3AT, upper stripping section
K3AT; {(lower) stripping section
KiSCn one-stage or multistage sidestream condenser (series and/or

parallel connection)
K4 sidestream column
20 K4C N 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

K4E.N one-stage or multistage evaporator for bottom product of
25 the sidestream column (series and/or parallel connection)

T dividing wall

K43TLO rectifying section on the feed side of the dividing wall

K;TLU stripping section on the feed side of the dividing wall



20 K4Cl1. N one-stage or nultistage top condenser of the sidestream colum
(series and/or parallel connection) KAVTLl rectifying section of the

si destream col utm K4AT1 stripping section of the sidestream colum KA4Ei . N
one-stage or nultistage evaporator for bottom product of 25 the sidestream
columm (series and/or parallel connection) T dividing wall K3TLO rectifying
section on the feed side of the dividing wall K3TLU stripping section on
the feed side of the dividing wall -184.K31' RO rectifying section on the

wi t hdrawal side of the dividing wall K3TRU stripping section on the

wi t hdrawal side of the dividing wall 5 K3CS1_N one or nore colum
section(s) for condensation in the distillation or dividing wall colum
(series and/or parakilRO conmeatfying)sed®on thd witedrawalsoleeflthegdividingool er s
(series and/or parallel connection) 10 K3RA residue concentration K3EN+t
residue concentration in the Y8tm of an evaporat or 100591 I n addition, the

foll ow ng streans rred i ; r rbonat e
distillate of col uarr{%el 15 3 %0@1%85&%%%% g\?thg%a] igfjfgéldﬁ)dd ﬁ?onal
sidestreamof K3 with internagilpte boilers 5 purifled liquid diaryl

carbonate 6 vaporous sidestream of K3
5 K;C8 N one or more column section(s) for condensation in the

distillation or dividing wall column (series and/or parallel

connection)

Ki;W N one or more liquid coolers (series and/or parallel
connection)
10 Ks;RA residue concentration
KiEn+1 residue concentration in the form of an evaporator
[0059] In addition, the following streams are named in Figs. 1.1 to 5b:
1 crude diaryl carbonate
2 distillate of column K;
15 3 bottom product of column K;
4 additional sidestream of K3 with intermediate boilers
5 purified liquid diaryl carbonate
6 vaporous sidestream of K;
7 vapors at the top of sidestream column K4
20 8 reflux of sidestream column K,
9 bottom products of column K4
10 vapors from K3 for condensation in KzC.n
11 reflux of column X;
12 liquid from lower stripping section of K;
25 13 vapor/liquid mixture from K3E | n
14 liquid from rectifying section to K5TLO (special version of K; as

dividing wall column)

15 liquid from rectifying section to K;TRO (special version of K; as



b . I

7 vapors at the top of sidestreamcolum K4 20 8 reflux of sidestream
colum K4 9 bottom products of colum K4 10 vapors from K3 for condensation
in K3CG _N 11 reflux of colum K3 12 liquid from!|ower stripping section of
K3 25 13 vapor/liquid mxture fromK3E _N 14 liquid fromrectifying section
to K3TLO (special version of K3 as dividing wall colum) 15 liquid from
rectifying section to K3TRO (special version of K3 as -19- dividing wall
colum) 16 vapor fromstripping sectiog_to K3TLU (special version of K3 as
dividing wall columm) 17 vapor fromstripping section to K3TRU (speci al
version of K3 as 5 dividing wall colum) 18 uncondensed vapors and/ or
inerts to condensation K3C _N 19 uncondensed vapors and/or inerts to
condensation K4G _N 20 di ar yividiagweiiabRmagnt ai ni ng stream from K3RA 21
substream from condensation section K3CS1_N to the cooler K3W-N 10 22

cool ed condensat e fHom Kappr fipmetrippmgsestiarie &TbH (speeial versiok®ClE aN 23 1 qui d
fromstripping section of the,sidestream caolum K4 24 catal yst-containing
streamto the transesterifi caf‘t‘Y‘SWg("%aLllltfé’!n m from bottom K3) 15 25
substream from bot t pr f . I I rom K3RA
to the discharge or f,)imcat‘fa%l glgftrm?gg@én%&e&i Oo%griﬂlsﬁli%géﬂaéﬁ%s%bgfgﬂaged

enbodi jrents of the process aafigdihigrglitedlunid

18 uncondensed vapors and/or inerts to condensation K;C .y
19 uncondensed vapors and/or inerts to condensation K4C /.y

20 diaryl carbonate-containing stream from K;RA

21 substream from condensation section K3CS, .y to the cooler KsW .
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 K3)

15 25 substream from bottom product of K3 to K;RA or KsEns
26 stream from K3;RA 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 least 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



b . | J—

invention, the purification of the diaryl carbonate is carried out in a
distillation colum which has at |east three sections. These at |east three
sections are at |east one rectifying 20 section and at | east one stripping
section, the stripping section being divided into a |lower stripping section
and an upper stripping section. Mre preferably, the distillation colum
with a rectifying section and a stripping section, the stripping section
being divided into a |ower strippingsogection 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.
[ 00611 Such a particularly preferred variant of a process according to the

i nvent i onstippiaf savtioW YK ¥EH,) eid Axearver kditifsiigg sedtidn (KEWE, Hirsitanl Uppéd on col utm K3
of this preferred enbodi nent has four sections, a |ower stripping section

(K3AT2) aredtitymasseien (Ka¥T)sThe pyiadiand carboratg K3 5Ty taaihd calugm betwesner
rectifyin ection..(.K3VT2) an er .rectifvin ction (K3VTl). The
crude di a&?ﬁo%grr%%ﬁéf'éSicﬁfngggéﬁ"‘tj‘gdppfﬁgrlﬁ%P%W 'B‘é&i\gih the | ower
rectifyin tion : (Mo al! i The upper
rectifzin °§gﬁtion'§%é gggpw&ﬁ§§6g&§ég§§gpgg%§ggggggﬁgﬁgébgéﬁg@agotO 40pp
t heor ef i cal40xhedretical plates, merefpesfahably [1to 20 tikdrdtbelgaed aall mest picfgatind nost
preferably | to 10 theoretical plates, the |ower rectifying section
pr ef er abl {p 10 thepregiral plaigs.ahe oayer pictiyang sechiasr prefsrablet abdGthgoredcapplatdieor et i cal

| at es and nost . pref 5 to. 15 theoretic es,.. the upper strippin
Bect on pPEFaREisTY S A eritt EBiesare proEacr Ry LSSt facto 300
theoreticale uBbé}tsﬁ'g)pﬂ{kdse_ prefefdb®y ﬂP}' 40 tﬁe&r@tic%p%ltaﬁg,%&%g)

: : ?@f&raﬂ{y@tt@%o and the
| ower stripping section preferably Ito 40 theoretical plafes, nore

pr ef er abl the@retical plitdshaad metsi prafergblyaf es2(athdoretiaas plags.efmdtiabloweRsttippind
theoretical plates. [0063] To achieve this separ at%&%tgerfornﬁnce of the

sect i bhs, ssctpmprefosaixkil tyd0 thepretical phatgsy arejuelerablys2 eorglicabiplatehand andom

packi ngs or .structured Ki ngs,;10._be used are those custonmary for
distiIIatF@ﬁ§¥d§?B§é§@H$§@§¥eﬁ%%p%§%nple, in Ulmnn's 15 Encycl opadi e der

Techni schpe§em e, TeHhdhi&4 this ¥Qaratidg pBrforamRcd df thEXRNMLRanAbmpAREREY  packi ngs
i ncl ude Raschig rings or Pall rings and Noval ox rings, Berl saddles, Intalex
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
15 Encyclopidie der Technischen Chemie, 4th ed., vol. 2, p. 528 {f. 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



saddl es or Torus saddl es, and Interpack packings, and exanples of structured
packi ngs include sheet nmetal and fabric packings (for exanple BX packings,
Moritz Pak, Mellapak, Melladur, Kerapak and CY packi ngs) made of various
materials, such as glass, 20 stoneware, porcelain, stainless steel, plastic.
Preference is given to random packi ngs and structured packi ngs which have a
| arge surface area, good wetting and sufficient residence tinme of the
l'iquid phase. These are, for exanple,_sfPall and Novol ax rings, Berl saddles,
BX packi ngs, Mentz Pak, Mel | apak, Melladur, Kerapak and CY packi ngs.

Al ternatively, columm trays are also suitable, for exanple sieve trays,

bubbl e-cap trays, 25 valve trays, tunnel-cap trays. Preference is given to
usi ng r anahdrorpaedined packitgsst sacdbn mag be davidedige seyedl tpactsiivaen thegérioance to
usi ng structured packings. [0064] In the context of the invention, a section
features hesmraseends prafegtly mogg thaw i G ord mpksinrefcrsblygnerakanokS thessetical hi s
section. HW t he case of use of random packings -21- and/or structured
packings,pge§ection may be divided into several parts when the section has
mor e t hanjpfes)|pr ef ergleldisiiiifien Edi@hn AQdiARAITRAE BELSsAR ulRag @han 15
theoretical 'plates. [0065] The distillation colum additionally has a

one- stiagestage) topl conddnagreK {Ninsnd bagertagopr moidmpxs @ -std3€) evipandr H;Hne- st age or
nultistagé %N—stage) evaporator K3EI N for the bottom product. In the case
of conden®athedation nEdshAmthesase of condrapation op FEAPATAIGR 4N SQVEBHARAIEAISSS or

evapor at oicalen 0t i AAEAIED BIREALIASHESERNISELLORS \ANG GaRRI L ons of

paral | el series connec n are pos e vapors c be

condensedpaameqﬁmjgeﬁesgfnnéaﬁmdj@péslgﬂbeg_i on colum in one or 10 nore stages,
preferably one or two stages, wthin a tenperature range of 40 to 250C

pr ef er abl p066] 50 t d'leOBMrakah boradprsed et thitop affhebdistiltiad 0@nmh0OO 6/ o'W t h
regard to the condeqsation in the top caqndenser, differ%gé embodi nents are
concel & abare sgges: REiteraplyone ghivinages within a tempegatusespage of dBdo Bkl e or  plate

nea, oGR8y B0 b Ak AR e vapor 11 pe o no
di still atjpeg7icol unmy(iPkrdgatdto the condensation in the top condenser, different
embodiments are conceivable. Suitable top condensers are, for example, tube bundle or
plate heat exchangers. The ratio d,/D; of diameter of the vapor line from the column to
15  the condenser (d,) relative to column diameter of the first distillation column (D)) is
preferably in the range of 0.2 to 1.0, more preferably in the range of 0.5to 1. Ina
particularly preferred embodiment, the top condenser can be integrated into the
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) KsCy.n. A portion of the condensate is introduced as

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



preferably in the range of 0.2 to 1.0, nore preferably in the range of 0.5
to 1. Ina particularly preferred enbodi nent, the top condenser can be
integrated into the distillation columm, such that no vapor line is

requi red between distillation colum and top condenser. In this case, the
dl/D1 ratio is 1. At the sane tine, the colum cross 20 section after entry
into the top condenser can al so be adjusted to the progress of condensation
under somne circunstances. Such preferped enbodi nents are shown in sections
and by way of exanple in Figs. 5a and 5b. [0068] In the enbodi nent shown in
Fig. 5a, the colum dianeter remains unchanged in the region of the
condensati on. The vapors (10) ascending out of the 25 rectifying section, if
present pdisthergat frpnt the colpmaras distitlate y2)nnege and/arunk@rdEhsedaraposgh8jansed i n the
integrated, top c ndeﬂser(s) K%E__N. A portion of the condensate is

i nt r oduceWithdrawn gpm the ealyymgbhe 9y t he upper col unn section. The remai ni ng
portion o e con | 8028 .di: r e colum as distillate
(2). Iner@gkﬂnd/orqﬁH@§% %ﬁ%gﬁgégﬁgH§%%€@§§gﬁéagﬁ#%ﬁﬁpgﬁﬂﬂ?FgHWPhe col um at

the top. &BRGSdidnVaEMIE. WaaHRESEFort dRSconlldnsEPite REnAeaNforeeRSe,t © Make the
colum cross section variable. en the vapors to be condensed are

conduck edfrorh dhre kottampipavard,3he aroennt hEvipor desmeasgpviathe, upvraed dimexgion. Bf vapor
decreases .in the ward direction. By virtue af a.reductjon in the columm
G amet or Yifioe A wafPeoniin e o apEenh e et pr Abhe (HE ! BoraliAn dhos
section i d : i I apor

on aé’o%%ﬁ?ﬂﬁﬁs deBfiod %ﬁg}fﬁp?{nthéva@g} St ?Tgofgg %m%[l@%lﬂs ag(%r vap

decreasing I n e upwar Irection. "Such an e i men own by way of

exanpl e i decrdabiflg irbthe upWardiRci@s Suct dheembbdnehe iSshewd dParay JTRREMFIO N
necessarily be withdrawn at the 10 top. Wen, for exanple, a construction in

whi ch a pFigt . buthi casoithe wiigendsused apprs nicerseat neepssariny be witbdreshanthef rom t he
A A A e
ut of g Fag PO o ot T T B R Bl ot Ty ng
section KaMMHe diggogedankiesided i n one or nore additional
{0070] A further preferred 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 K3;VT), are condensed in one or more additional
column section(s) (K3;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) K3W,.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 K3 VT). After the cooling, the liquid (22) is fed back to the
distillation column above the additional column section(s) K3;CS,.n. 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) K3;CS..
[0071] The liquid 12 effluxing from the lower stripping section K3AT; in the
illustrative 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



L [

colum section(s) (K3CSI_N) with a condensate cooled in an external circuit.
The liquid energing at the lower end of this columm section is partly

wi t hdrawn (21) and sent to one or nore external cooler(s) K3W_N, which may
be connected either in series or in parallel, to renove the heat of
condensati on 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 recthtyi ng section K3VT1l. After the
cooling, the liquid (22) is fed back to the distillation columm above the
addi ti onal columm section(s) K3CSi _N. Condensation in the columm takes

pl ace on columm trays, random packi ngs or structured packings already

descr i bedhaglbavbe fover BRippRG sUERA K, AT, THCGAB Et&ﬁds‘éﬂ"é&écﬁpr@ferémﬁﬁvttﬁm( 18) are
wi t hdrawn 25 above the col um section(s) N. [0071] The liquid 12

ef f 1 uxi ngpttmgmtumranm\efrl@tto |3f3@>‘10qgre§@@lvlyommm0f® anchmors prefgsbhafi ve

di agram i i s, concentrated evaporation in a tage or

mul ti st agd? ¥ %%#d@é‘j" léq}té’ﬁb?t?{b? gHumn . Hhe FaPsraEy A ¢ nl?ﬁmP Hgt%le iU/ P i qui d

m xture ( baek, section
K3AT2. T eg%r\?gggrﬁjatte ?g(r)lit:j S’ é?ﬂblgtsgﬁo ;%r ef ernt:gt1 @rg\?\nrét ﬁ%@ 6§tult; l%gg: gt ure range of

150 t & 3MEomyredier @) liyyotndinddRith @ r&4el @nckniof damyt efrbsrabd of befow 9586 to 230C
in the bottomof the colum. The tenperature at the top of the colum is
pr ef er abl By waghtoprefodly belew d0%bhyweig &&admcpr@fmabmbelom?éffebmwwheo to 180C.

A 5 bott oduct with a.r |du content of diaryl

car bonat Ce)lﬂb)':iy]bel ow g‘?“"ﬁ?ﬁ&%fyé;ﬁ?r mﬁ?%‘ﬁé’ﬁzﬁ{e@ WW%‘@ REPyht and nore
pref erablmba@hﬂgsymwhe%w%np &Q&%@% ﬂ'@l‘?&h 'tgléne&neélﬁéiln £aiengte is
preferably w thdrawn as a vaporous strean1 above the | ower “stripping
section K3Adiltiame (Naeaped ondiense #;50, raarmlnemswam liguid Jrul ti st age (N-stage)

condenser K3SCl.N and rempved as liquid 5, 10 007%51 The heat  of
condef¥sat 08 lobt ai Adg hest of gendeasation OB@IH@@ HOBA §4TPG qOﬁdWéﬂor’d@ dfenser (s)

process SOMEsEERaRCh SFUBRELL be NeR ARSI B B b Rear P AT Do oo
100741 Theoskssiteps! fr e@dinPIe My i brepARBSRERHaRT &rbdARkY at a top pressure
of | to 1000 nbar (absol ute), nore preferably of Ito 100 nbar (absolute)
and nost [ﬂﬁ‘kff]_er abl yrhefdistillation column K3 is operated preferably at a top pressure of 1 to
1000 mbar (absolute), more preferably of 1 to 100 mbar (absolute) and most preferably of
15 5to 50 mbar (absolute). The reflux ratio is set such that the diaryl carbonate content in
the distillate 10 is preferably less than 10% by weight, more preferably less than 5% by
weight and most preferably less than 1% by weight, based on the total weight of the
distillate. For this purpose, a reflux ratio of 0.2 to 5, more preferably 0.2 to 2 and most
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
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15 5 to 50 nbar (absolute). The reflux ratio is set such that the diaryl
carbonate content in the distillate 10 is preferably | ess than 10% by

wei ght, nore preferably |l ess than 5% by weight and nost preferably |ess
than 1% by wei ght, based on the total weight of the distillate. For this
purpose, a reflux ratio of 0.2 to 5, nore preferably 0.2 to 2 and nost
preferably of 0.3 to 1.6 is established, the reflux ratio in the context of
the invention 20 corresponding to the-yeight ratio of condensate recycled
into the colum to vapor wthdrawn at the top of the colum w thout
recycl ed condensate. [0075] When the crude diaryl carbonate conprises
conpounds having a boiling point between that of the diaryl carbonate and

that of tdielkgl daybonateydnd cles dromatichdesy doraporrd thprepiiredhecdiaglitdrbghatd e
preparation of the diargl carbonate as an inpurity, these 25 conpounds can,
i n accor dahedentiof af lease S9%yeraferably atjeasiB % andinare proterablyeattleass 90°%di Brei | | at i on

I [ further. si 4. [0P76] As sh in Fig. 1,2, the bott
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be recycl gdR(G4r REBHrpbi &F oRGntrh@NSES bR Idub hePhd AP r v m@éragqh al ky!
carbonate and the aromatic hydroxyl  conpound to prepare tthe diaryl carbonate

to ans extabdnate stifltprésearsin tie8dttopr mbéucabf the ditrst ldesadtti@09shand Tierdéaryr ef er abl y
at | east 90% The renainj n%( portion (25) of the bottom product can be sent

to a resi eRfRONak{EBheraMeresiin tgesrdye sapcentigtion candissiad Brckde teselist at i ng t he
id . | ' he di till t inth
ot t om pr Stoh b ikl o Bt prete RS Vo B foky s bonat e (20)

recover edpérmeﬁtﬁeedrﬁhwgsy%@ﬂﬂw@di%af‘g@@ o thefrobaslor b sdi @ 4 furhbr
distillation colum in liquid or vaporous form preferably in vaporous form

The concefineytseg foethi gupof@recavarieg theentalyst. di scharged from the process or

be sent to a further refinery step for the purpose of recovering.the
cat al Y&t . [0067Y 0077) Imanvesy pastigs 'ﬁi@f pre eéﬁmgmﬂpjm@mew%h IssWBBANR Shhi ch is

shown by Uiyl s SR R B o 59 (G puBTBER 3 o o
evapor at i Phe dpRrslaepétdainéd @ thdevaBorationuepadsbe irtd fhetbottéinSfithd fakd on col um
(K3). In this case too, the concentrated residue (26) can either be
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 (sidestream column) is designed without a stripping section.
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di scharged fromthe process or be sent to a further refinery step for the
pur pose of 15 recovering the catalyst. [0078] In the case of discharge of
the concentrated residue (26), the loss of diary] carbonate is |ess than
2% preferably less than 1% nore preferably |less than 0.5% based on the
anounts of purified diaryl carbonate. [00791 The above-described refinery of
the bottom product of the first distillation 20 column can optionally also
be carried out in all further enbodingﬁgs presented below. [00801 In a
particularly preferred enbodi nent of the process according to the

invention, the diaryl carbonate withdrawn in the sidestreamof the first
distillation colum is purified in at |east one distillation colum,

pr ef er ablSuch B paARulafiy hidTeredWasiahd dfakis PreferfedleuiBddinine I3 sBofvi by Ry ofli stillation
colum for purification of the diaryl carbonate 25 withdrawn in the

si dest r eaxawpletinEig. Rrist distillation colum is also referred to hereinafter
as sidestyr colu f.or shqrt. 08 Ln rticularly preferred variant
of this plpgfﬂ]r red CRBBLPAHGH E,‘rhf W%grre%&?rf%?th{;&gml F?rh?‘? ‘S(PBT‘E‘FFL'“(BSi destream
colum) i j it h LR L0 i - c articul arl
um) 'tﬁstﬁﬁﬁblgaﬁg?‘twtlﬁ% A[eTIN) g o@;&rek(gmg%oﬁﬁ%étﬁﬂ_mﬂ?ﬁgvﬁy chngaparticu y

preferred vari ant is pr e Iment is's by way of exanple

in Fi g 2ZdiitiohfGaptrdam Edhiuan Bar Theowdparouy sipestkan oael fadan itteadidestrieen di ary)
carbonate is purified in a distillation colum K3 - as already described in
connect i cwelwmn Ka,pireferablyro thedawerparGherdeli Cowpated &0 e yersearin £ed. drmthk4. The

i t 6.is fed .th i t | . K4i bly to th
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col um K%hmEh Michdd Fieug@abmfnﬁrE@dactqp&%ﬁqfé$ﬁohQm@gide%pearﬂEbmﬂmﬁa PN K3ATZ,

t hrough which the I1quid bottom product”is recycled fromthe sidestream

col um Kdinted<k into K3 10 [0083] The sidestream colum K4 preferably has at
| east _one section. Mbre preferablé:1 as shown in Fi 2.1, it is operated as

a purld r d0P8Hyi ng Jesidssiraamenluram pisdeally basat foask ‘gieaiﬁﬁy)“a]\@é?)ar ating
perfor mn}%‘gfel%)lyl, aét S 0\5?\% i;[l rI}‘le,c;? r2€lt, iitCiSa (l)perr)elltgc} & purlrglr'eectifying section K4VT, and
possesses preferably a separating performance of | to 50 theoretical plates, more
preferably of 2 to 30 theoretical plates and most preferably of 5 to 20 theoretical plates.
[0084] The sidestream column K is operated at a top pressure of [ to 1000 mbar
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 K4C.n. It 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.



preferably of 2 to 30 theoretical plates and nost preferably of 5 to 20
theoretical plates. [0084] The sidestream columm K4 is operated at a top
pressure of Ito 1000 nbar 15 (absolute), nore preferably of 1 to 100 nbar
(absol ute) and nost preferably of 5 to 50 nbar (absolute). In the

si destream col um, preferably a reflux ratio of 0.1 to 10, nore preferably
of 0.2 to 5 and nost preferably of 0.2 to 2 is established. [0085] The
condensation of the vapors (7) at thejgp of the sidestream colum K4 can
be effected in one or nore stages in a top condenser KACI _N. It is
preferably effected 20 in one or two stages within a tenperature range of
70 to 250C, nore preferably of 90 to 230C and nost preferably of 90 to 210C
The wast e[#686) obt aWitedegand tohthe canddesasiai invhe caalenier &€ ahhysahe used to
generate steamor to heat other process parts, for exanple those in the

pr epar at i 8Rbefimgnts as plready Pessebedsabore for dhrpadensaiéonaitha tab @f the disidlation

condensat i nmm% (?ﬁagtlzv)rgeiigatb%gduced to the sidestreamcolum as reflux (8).
The remai AT ARG PArYPorNoi e ol condensate is withdrawn as distillate (5)

(purifiedigdgoy yl camlomah&partldfklyDrdBHédvarialFRISNE&HarPRelcfref 19) are
dischargeé. ?E6- [0886] VW#? reg;??rto théﬂgondensationm}n theecondenser

K4Cl Ny t brebahment of tiieqetpeesn b oadin gilortbanly crd @a asing adual déstitlatiort dodumn
condensation at the top of the distillation colum K3 (K3C _N) are

sui t abl e. (sdsstgeam eqlumny; this fstherdiptiliation gelpgan gsidestreana golpmm) syronggurete
ticul f hodi . di. th
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further dpstibdlhrd$ prefere@vbiiaht 05 tHEEsEfeRRMEMBOHMRN ik Shdvalhy @4y 8fkxal@lch W t h at
| east one rectifying section and with at |east one stripping section. Such a

particul amBiggrdferred variant of this preferred enbodinent is shown by way
N e o R
vapotove RAPHHSAR Tl 0enTLI%, TSttt OBy SRR, oo
then be seslimh®,tche fisd 86 séndeAsed 4R b Uh®stkge or thdtisthgtenddseadm eoldenier K4 i s
K38C;.n and then be sent to the sidestream column K4. The sidestream column K, is
operated at a top pressure of 1 to 1000 mbar (absolute), preferably 1 to 100 mbar
15  (absolute) and more preferably 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.
[0089] 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 | to
99 plates, preferably of 1 to 79 plates and more preferably of 2 to 79 plates. The
sidestream column K, is operated at a reflux ratio of 0.5 to 20, preferably 1 to 10 and
more preferably 1 to §.
[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 K4Cy.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 obtained in the condensation can

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



operated at a top pressure of | to 1000 nmbar (absolute), preferably 1 to 100
nbar 15 (absolute) and nore preferably 5 to 50 nbar (absolute). This gives
rise to a tenperature in the bottomof 150 to 300C, preferably of 160 to
240C and nore preferably 180 to 230C. [0089] The sidestream col um K4
according to Fig. 2.3 has an overall separating performance of 5 to 100

pl ates, preferably 10 to 80 plates and nore preferably 30 to 80 20 plates,
in which case the rectifying section_bphereof has a separating performance of
| to 99 plates, preferably of 1 to 79 plates and nore preferably of 2 to 79
pl ates. The sidestreamcolum K4 is operated at a reflux ratio of 0.5 to
20, preferably I to 10 and nore preferably 1 to 5. [0090] The vapors (7)
can be cothderepamdtian of dieryl cgrbafatdshBhesiod datsate amaet dmrthekdndeansatidh ione or nore
stages in a top condenser K4Cl.N. They are preferably condensed in one or
two st ageRarthy fetrpdycaddpphs sdashean solgen s refloxd(®). Ihorcmaimpspeitien ef disl y of 90

condensat (AR s BIEHERARs isBlec Loy e R BB EAEP B EaPSS  ner

process pavt se discharg@npl € those in -27- the preparation of diaryl
carbonates. The condensate obtained in the condensation is partly

rei nt rodul®@fil}t o t helhsilwest (28 pefiloning fromeatbe steipping sé@ion KLAG', oétimi ni ng porti on
of the <caondensate is w bgdr,a as distillate (5) (purified diaryl

car bonat e39estFRID RABMESAN JikpHiss be pvppyrateddn ARG IHBPIS SHECSINANGYAPOTANe | i qui d
(23) efflkging fromthe stripping section K4ATi of the sidestream columm
can |ikew §é™be evaporated in one or nore stages in an evaporator KA4Ei-N.

[0092] Thmobxyt t om priedisebm(pdduet gggbdﬁaést@mamhwmdéﬂsﬁ@d@q@ﬁlﬂwﬁuent ly be
di scharged conpl etelé or partly fromthe process and/or be sent conpletely
t

or part | ydibchetged tomplstelher miirtdyt fromahe pracase hudfer Ienf @OQBitel Yive patipbeckdescr i bed
et ngtth ciocleBralioR P s suitabl e especi al Ly for the = o oo
[0093] The above-described particularly preferred embodiment of the process
according to the invention using a sidestream column is suitable especially for the
purification of diaryl carbonates with increased demands regarding their quality. Such
increased demands may lie, for example, in a reduced proportion of high-boiling
15  secondary components, in which case their proportion in the diaryl carbonate can be
reduced compared to the process with only one distillation column by 10 to 100% by
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



purification of diaryl carbonates with increased demands regarding their
quality. Such increased demands may lie, for exanple, in a reduced
proportion of high-boiling 15 secondary conponents, in which case their
proportion in the diaryl carbonate can be reduced conpared to the process
with only one distillation colum by 10 to 100% by weight, preferably 20 to
90% by wei ght and nore preferably 25 to 80% by weight. [00941 In a
particularly preferred enbodi nent of _.bRe process according to the

invention, the further distillation columm is integrated into the first
distillation colum. In 20 the case of the particularly preferred vari ant
that the further distillation colum is configured without a stripping
section, iswathdexsin dsydistidlaed6) (parified dinhil sarbonatd) eUnewatenyad vapors (I0egeat ed i nto
the first distillation colum (K3). Such a particularly preferred variant of
this prefépshateednbodi ment is shown by way of exanple in Fig. 2.2. In this

case, Sso t he \vapar, 6). com ngfromthe.|lo strippin ection of the
first di rSTF)IO P%lati on Iggﬁﬁ%ﬁer%g)tl(ck%ﬁ#ﬁe f%egsen?bﬁggnwf“‘F@é?cggseﬁg?@wgit?yi ng

section (iké¥hbhion, meqtmisﬂmtib@d@sﬂntamnﬁgmeee§admdahgwaueabhﬁrS- The vapors
(7) emerging at the top of this integrated sidestream colum are condensed

in thes exl0§pélal corldienbey ¢all coddiBng Medikewise syibedopsapatayings migthtelinto( 8) back

to the top of the inptegrated sidestream co|lum. The renaining portion of the
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preferred nent o e“process accor o the invention, the first

di still atfrom tkowithdtaivsl séde ol g sRIsteamafréth bhelamghenatHe dioldin@walBis[ 0096]
Dividing wall colums are |ikew se suitable for separating a m xture into

t hree fr apreferably not.continupps pyesdhrcentirdlsngth of fhreadlvotn. dlsaally, thestis elsorawi t h hi gh
purit The . .dividing wall. col.um has eneral ly. vertical divyiding wall

Wi chlti yTeais naRecaicross te SidameRanae Srpigarclisndeloroe dhadiag wals r aam
from one Lk i | :f : i o ver the
entire | eﬁgﬁ %&%iont%@% c%lwglri’r%‘p%lg\gg{hl 0;51 ,tﬁ% F]ngri %d?éﬁlﬁ{)rﬁ%@ﬁ%*@%&é%‘d?ﬁ rﬁg"' section
above t hesidéswesthnBero@td prafeehbly stlédspPbdtfose Ohithnfecb@kiayy anfi@peti s¢étgbong wal | . In

the region of the dividi n% wal |, both on the feed side and on the w thdrawal
si de for safees to reduce the high boilers present in the feed and a lower section to reduce the low
boilers present in the feed. On the withdrawal side for the sidestream, there is likewise an
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



sidestream there are preferably at least 2 sections. On the feed side, an
upper section serves to reduce the high boilers present in the feed and a
| ower section to reduce the low boilers present in the feed. On the

wi t hdrawal side for the sidestream there is |ikew se an 15 upper section
above the wi thdrawal, which serves to reduce the | ow boilers fromthe
rectifying section. A |lower section arranged bel ow the w thdrawal serves to
reduce high boilers which conme from-the stripping section bel ow the
dividing wall. 100971 The division of the liquid effluxing fromthe
rectifying section is guided by the requirenents on the specific separating
task and can be influenced by construction 20 neasures and control

t echnol ogyf thedisidingswallTing eratire withgtawabsidoofi the dividing wall rfeahandowithdgawal r om t he
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wal | col uimeriogf the adetifyim@sectibmoAtlel bividug wall sdlunB&ass v RctisRCL.d. aYlowg section
in the upper part of the colum and at |east one stripping section in the
| ower arteciyfyingisectioplapdan uppersentiiyipasestiam upper section and | ower section on

the feed si -29- of the dividing wall and on t wi t hdr awal,. si de of the
divi i ng GRRRI ¥ ed® ey Rt ST aembBEmigs bf e faebaaration 't e upper
secti on apderdiRiEhe ARAHOWall LORMANS LNeRRENES WRbLY it Rl &iighsfatROdT Ment s of
the process according to the 1nvention, the rectifying section of the

di vi di ng stdpping sdctiominhias lavwed pae of therslumin, . eash ta3wan upfer segionfayd fgvesect i on

and an upper rectifying section. [00101] In ver%tpart[cularl% preferred
enbodi mentestiet on the fged sided thecdividimerigplkandonéhe wildrawilside afites @vidingi ng wal |

col u has at | east seyv secti.ons, including at | ea one stripping
Cect i Bh et FE e B TG ReliBMRgesien Mtk Do 8haRimper sect i on and
lover segpi@) on the cfiﬁ@ﬂg%a‘i’l%@IlchtMinn\g'\ﬂdlﬂ&)lMﬁﬁ s RORrBI) drRGeM fhhdr aval
side of the dividing 10 wal'l, and an upper and | ower rectifying section in
t he upper thpdorigitodinalkiérectidnuofithe (0.} prEbentdinedsdiansfemadtiveémfesdisiie anddi vi di ng
wal | colum is preferably arranged in o
withdrawal side both on the vaporside and on the liquid side.
[00103] An illustrative embodiment of the process according to the invention with
15  adividing wall column having seven sections is shown by way of example in Fig. 3.1.
The dividing wall column K3 in Fig. 3.1 has a stripping section K;AT) in the lower part
of the column K3, in each case an upper section K3TLO and a lower section K;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 K3VT; in the upper part of the column. The
crude diaryl carbonate (1) is fed to the column between the upper section K;TLO 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 K3TRO and
the lower section K3TRU on the withdrawal side of the dividing wall T.
25  [00104] The upper section K;TLO disposed on the feed side of the dividing wall
serves for the removal of high beilers 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 K3;TRO disposed on the



the longitudinal direction of the colum. It prevents mass transfer between
feed side and w thdrawal side both on the vapor side and on the liquid
side. [001031 An illustrative enbodi nent of the process according to the
invention with 15 a dividing wall colum having seven sections is shown by
way of exanple in Fig. 3.1. The dividing wall colum K3 in Fig. 3.1 has a
stripping section K3ATi in the lower part of the colum K3, in each case an
upper section K3TLO and a | ower sectigmp.K3TLU on the feed side of the
dividing wall T, and an upper section K3TRO and | ower section K3TRU on the
w t hdrawal side of the dividing wall T, and also an upper rectifying 20
section K3VT1 and | ower rectifying section K3VT2 in the upper part of the
col um. Tiehdrovaldiee of theyividiag lvatliatees th)reinsvd lpel iadletshehiclohnapresbstimeen t he
upper sectiogn K3TLO and the, |ower section K3TI,U on the feed side of the

di vi di ng thliquidstramedplsmersingerasm therre@tiying seatipn KaXlp 8nike appsspait o thet hdr awn

fromthe | u tween. the secti.an and. the | . section K3TRU

on the vvict% ﬁl rnar'r&g??os‘ﬁre(ﬁég% ntoﬁggg’?' \[/*}d&*}%até S@/ﬁﬁﬁ%gef Bﬁfﬂﬂ?v#ﬁ\gﬁlgﬁper section

K3TLO di sppqe@aviidh dr@ﬁrefs@ﬂﬁjn ﬁkﬁt@p&fstr&m(pﬁ)\éin@'zgwérﬁ@h:me S8piRS sdefibn t he renoval
: e

of high boilers which are present in the fee ower section K3TLU on
t he féed siAda. of the dividing wall serves for the renoval of |ow boilers

whi ch t inth ude dj banat 1). Th . ti
KaTRO o JIRESE o ThE Puriied Gohesthte s "GO i U BBGTNA FOSeh ves. to
1 om Che et 8 Sol R ERAROBDE i fhnk Ok Bt 3p¢ GRTLE Aoy T™" 3109

| ower  secdah @om&imdshiepnifidandly aiRlen& He afehbBHeseT Rsdifiding oW ahin@fe hi gh
boilers which are present i1n the vapor stream (17) enmerging fromthe

st ri ppi ngrobent. iToe dyidiaawall cprobl OFnggthim thaedlfiach elichregde shifteddmedtee can be

w t hdrawn gn the w thdr | side the dividin Il in liquid or vaporous
formiQn ‘Y‘ﬁ@“&‘?ﬂ?ﬁ 085’3‘%6 ‘fedlsﬁg apgbgncggequgﬁﬁvgpregsce\é\ﬁe S iicin Ofgl‘%ni fi (I?ant |y
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di vi di ng can be ranged int n each case sh t he 10
W t hdr awadiarg] eebodkteton thd&ithéadabdidieofanddinRingevilE o rseitdrdadse t he cross

section of the

withdrawal side of the column is preferably greater than the cross section of the feed side,
i.e. more vapor passes from the stripping section to the withdrawal side. In the case of

15  liquid withdrawal of the purified diaryl carbonate on the withdrawal side of the dividing
wall, the cross section of the feed side of the column is preferably identical to the cross
section of the withdrawal side.
[00106] In the case of liquid withdrawal of the purified diaryl carbonate, which is
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 3. The remaining liquid is fed to the lower section K3TRU of the
withdrawal side. The liquid effluxing from the rectifying section K3V T, is introduced
(14) to the feed side of the dividing wall, i.e. above K3;TLO, 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%.



particul ar 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 wthdrawal side of the colum is preferably
greater than the cross section of the feed side, 1i.e. nore vapor passes
fromthe stripping section to the withdrawal side. In the case of 15 liquid
w t hdrawal of the purified diaryl carbonate on the withdrawal side of the
dividing wall, the cross section of .zhe feed side of the columm is
preferably identical to the cross section of the withdrawal side. [00106]
In the case of liquid withdrawal of the purified diaryl carbonate, which is
shown by way of exanple in Fig. 3.1, 10 to 90% preferably 20 to 90% nore
pr ef er abl P01 50 tlo tig5ése of vaphwub withiidwef 6l thixpurifickrdiary k daebmeet whinh K3TRO of
the withdrawal side is withdrawm as sidestream5. The remaining liquidis
fed to thiéshyeby waret ermeterindins-4, A8 to 4% nrreiziably 20 @S0%Emeore | qui d ef f I uxi ng

1O BERHAYAOR SO TA i BRSO

0 an extent o pref erably

to an ext@nhdr@fvalbRieti® whdtaiths BRERrBMEEL TAB kamdiRin@RafF iERYH t®fhe 1Ppdro 40% The
25 remaining liquid is introduced (15) at the upper end of the w thdrawal

side of tdeetiah KiTRMgf thaatithdrawad side.ole3inRG, efffindny fiporthascdfydigsgeioant of t he

strippin t.ion K3ATI is fed 6) t t he feed side of the dividing wall
Lo anex BT TBropuccss ) e Terchts She SHAE SoH. 161 SoRge Ko | LBOM MG or o

pref er abl %&t{')n? of‘ﬁ toe%/%.%?fg%lb DotaR chrb %f' 19k 8[)‘9)8#:?}:%]0& Pge%%%oggm?é%ygﬁgagor ous

w t hdr awa e pur’ i aryl carbonat e, f

exanmpl e i &f Xi16 60%. The a&;ﬁmngﬁ%idwm&s{n@b&x]mttlﬁ & endtehe WitRfr@yabl y 50 to
85% of the vagor energing fromthe | ower section K3TRU of the withdrawal

si de is widhefithevhiviingswvaldder wdtmRE). Th¥vepar esagndinp guivedple stiippihgeection t he upper
5 sectjon RO.of .t.he wi t hdr.gwa). ,side.. The |iquid effl uxj fr he
Fecti 7 n St ek 16R8 ol d RO W dbaing Wil 1 & eviTobsdd AerreR e
di vi di ng ahlexieht & 1020 R¥, 4 Hhdre PFe‘?e 1%t Sknt 3F 281 600/?9?{%%0&% ably to an
extent of 10 to 80% and nore prefera § to an extent of 20 to 60% The
remai ni ngthk ivapureusiwitiddwaoiie sidedtiban (6) withdrawp pevaperds 6irnd i @referablgr awal — si de
of the dividing wall, i.e. to K3TRO The vapor ascendi ng out of the
stri ppi ngeasdersedn one or more sidestream condenser(s) K3SCi.n and removed as liquid diaryl
carbonate stream (3).
15 [00108] The upper rectifying section of such a dividing wall column preferably has
a separating performance of 0 to 40 theoretical plates, more preferably 1 to 20 theoretical
plates and 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, and the stripping section preferably 1 to 40
20 theoretical plates, more preferably 2 to 20 theoretical plates and most preferably 2 to 15
theoretical plates. The upper section K;TLO and the lower section K3 TLU 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



10 K3AT1 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 nore preferably to an
extent of 20 to 60% In the case of the vaporous withdrawal, the sidestream
(6) withdrawn in vaporous formis preferably condensed in one or nore

si destream condenser (s) K3SCI _N and renoved as |liquid diary) carbonate
stream (5). 15 [00108] The upper rectifying section of such a dividing wall
columm preferably has a separating pgpftormance of O to 40 theoretical

pl ates, nore preferably I to 20 theoretical plates and nost preferably 1 to
10 theoretical plates, the lower rectifying section preferably I to 40
theoretical plates, nore preferably 5 to 20 theoretical plates and nost

pr ef er abl Encyclbpidibddrieohmetdihen Chpinat dth,edardl. e 538 ff. Bramples efitahdom pr ef er abl y
1 to 40 20 E}Peoretlcal pl ates, nore preferably 2 to 20 theoretical plates
and rost Rickings melude Rasqhig ringsior gal é'ﬂg%%ﬂd Nﬂva{%lng?rﬁerhiaﬂékes da@lexon K3TLO and

the | ower T ide of the div and the upper
secti on KRG npreTasiteR dulits rSonachisgS et At R Facsfs

di vi di ng welulic fHe8ff Ré@ind fgmdwpahﬁmgs BotSRARDRIBR PadlGhdsOMBHE PalOf | to 40
theoretical plates, nore preferably 2 to 20 theéoretical platés and nost

pr ef erfabl MeBapaR,El\/IBHJadZQ Kdigmmkend €M pgekmgeanade@d 1oddus Toateridis, aweh dslpilss,
separating performance of, the sections, random packings or structured

packi ngs SeWgEe: paisatainTainiesh sesh Haie; %&rweaglwteﬁwomkwgga&do be used

are those o le, in

Ul mann's tﬁ'g@éa@ Mméogpvg hzla{ééeir a%%%ﬂﬁi’i%ec E@]Jwgﬂgg ﬂrt“ﬁ fﬁé%qp . 2, p. 528
ff. Exanplesigemt tirRndemg thﬂ@bnaagsrﬂegbcdrecter B@&@m @all hilNoWslaPAhgs, BefMgs and
Noval ox rings, Berl sadd Intal ex saddles or Torus saddl es, and

| nt er packsagdlekiBpackingd, Mnatzﬁlabs\/lolﬂapsk,erladnedKemkamq&;§Y nackingde sheet net al
and fabric, packings (for exanple kln Moritz Pak, 5 Mell apak,
Vel | afflr i@ﬂ%}ﬁf&ﬁga‘ﬁamewaeq&%sw TR RI VS Uit SHPLAF 62D W8bh as gl ass,

st onevar e, LRS! Bl cB Rl PRFBIES! oty ANine B8 IRABE 4l PR |0

random pac% n ctur ed packi ngs whi c ave a ge surrace ar ea,
good wett aa@mg l@laﬁléflfat pteﬁiéncen@ﬁslﬁlgﬁﬁ@tmm@cm‘ng@ he I'iquid phase. These are,
a

for exanple and Novol ax rings, Berl

[00110] The dividing wall column additionally has a one-stage or multistage (N-
stage) top condenser K3C| n and a one-stage or multistage (N-stage) evaporator K;E, .x

15  for the bottom product.
[00111] The vapors can be condensed at the top of the dividing wall column in one
or more stages, preferably one or two stages, within a temperature range of 40 to 250°C,
preferably of 50 to 200°C and more preferably of 60 to 180°C. With regard to the
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 K3AT).
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 1 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



saddl es, BX packings, Mritz Pak, Ml apak, Melladur, Kerapak and CY

packi ngs. 10 Alternatively, colum trays are also suitable, for exanple
sieve trays, bubble-cap trays, valve trays, tunnel-cap trays. Preference is
gi ven to using random packi ngs and structured packings, particular
preference to using structured packings. [001101 The dividing wall colum
additionally has a one-stage or nultistage (N stage) top condenser K3C _N
and a one-stage or nultistage (N-stagg)_evaporator K3E,_N 15 for the bottom
product. 1001111 The vapors can be condensed at the top of the dividing wall
colum in one or nore stages, preferably one or two stages, within a
tenperature range of 40 to 250C, preferably of 50 to 200C and nore

pr ef er abldystififite0 i§ prefeBAMT/ 1e¥¥ thhn 1 @G adydvdight| Mere peefodbl adsithah 3% biyhe top
condenser, the different enbodi ments of the condensers already 20 specified
above forweight agd mestipreferably less|thambo by aveighsdiagadeon thogtalaveigiief thequi d ( 12)

ef f1 uxi ng,. f.romthe strippin ecti.on. K3AT] . i opcent r ated evapor ati on
“n o one MR ki S phirBRs g TR b Ber B AR SOk i RS of t he

i qui d/ 1 g s Prdfebib® §1133 1°Pb & 168188, HERIURAG thAhd BifudxP¥Bhe ST i PPI Ng
section K3AT,. The €évaporation is effected preferably wthin a tenperature
range5of id@tivroc@Bgondaty tprled weight ratiodf cbhbertsete 24Pl ed mcto marcalymref er abl y of

180 to 220C. [001131 The dividing wall colum is operated at a top pressure
of 1 to reledveiByaporvalisIvt d)the topoé thscehapapithoupfecycledcamgignsitsar  (absol ut e)

and nost f,erabl vy, .of : nbar. (ab . The refl atio is

adj ust ed @i}gﬁft hat }Haé' t@‘?’ %lrgV?gfg?rbagentgtbg p@%ﬁ?%ﬁ%mlf " %%mg%]%iés "t& e ate 10 is
pr ef er ablpyiln@$irk Batved P tab¥t MEHBRN carbBfife R{EheRRDI oyl @BSonbRaPmRPRY Wei ght
and nost preferably less than |%by weight, based on the total weight of the
di sti | | atas.intBimedide durpngrtpopeparatioredf thxdingtl caobafatpasehmangbtity, i to 5, nore
preferably 0.2 to 2 and nost preferably of 0.3 to 1.6 is established, the
ref | J® r dBpBritysaR heremnyed kit acgprdapes with the dpenten ngipehgsisstran dotthe wei ght
rati o of nsate, recycled into the colum relative to vapor w thdrawn at
the top odﬁ 1fr]"ﬁgV‘iai}lC(tc}lr‘rlnngﬁl\ivithout recycl ed condensate. [00114] \Wen the diaryl

car bonat qo#@spPe PUMhE iREnGATWII ERELERIBMWLATS e} 8daiwith 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),: titanium 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 [00117] 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



boili ng point between that of the diaryl carbonate and the al kyl aryl
carbonate fornmed as an internediate during the preparation of the diaryl
carbonate as an inpurity, this 10 inpurity can be renoved in accordance with
the invention in a further sidestream4 of the dividing wall colum.

1001151 The invention will now be described in further detail wth reference
to the followng non-limting exanples. EXAMPLES 15 [00116] The fol |l ow ng
abbreviations with the corresponding-gefinitions are used hereinafter: DMC
di ret hyl carbonate MPC. nethyl phenyl carbonate DPC. di phenyl carbonate 20
Ti (PhO) 4: titaniumtetraphenoxide Salol: phenyl salicylate DPE diphenyl
ether Exanple 1: DPC purification in a first distillation colum (fine

di stil | atrefineyy varmhposed bfieStst dariblatohwolummd€ioe distidation) with . vagordu?5 100117] A
two-stage.transesterification affords 224.4 kg/ h of a DPC-containing stream
conpr i si riiflesiseagy wshdrawel (K bang) sidestieanpoglpmn o sgieording to Fig. 2.1.1n
DPC/ MPC/ nQl / i / LS I i S r UR...L Noa@ o
distill a%?g‘g‘%el%@f"?Eg’f%‘ﬂ%‘zsa‘nplﬁ‘g‘g"eréﬁgb  RHHFE MBS tb Empsih o d o (fine

di stil | athyGmdightiof DPCARE FQAUS at fhe B6GsH QM biungriayal (K3) and a sidestream
colum (K4) according to Fig. 2.1. In addition, 1.3 kg/h of a vaporous

m xt ube f[PO8h r esiTdiadine distiBationdKis oeonsistyiof fosi septions, 66aipey revtifigng of DPC are
fed in at the b tig@ of, th? colum K3. 5 [00118] . The fine di 7ti | lati on (K3)
consi st s SEfHONGYHH pregrAl plasgs, & rocHbting sreiep With A thsarepicelplates, for et i cal

pl at es, E L i.fyi I i i I <1 @n upper
strippi n;hp E(gé}\é@’:ipc?ﬁ'?%ef %&L@gl{l Egﬁegﬁ%ggpﬁ%?sﬁ gtsang‘%%resyl@v%%cﬁélf?[%i@ng section
With 9  theoretical plates. The condensation of the vapors emerging at the top of the column in
the top condenser (K3C,) and the partial evaporation of the liquid effluxing from the
10 lower stripping section (K3ATz) in the evaporator K;E; 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 K;VT, 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 K;VT,, 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 comprising 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 (K3RA), consisting of a thin-film evaporator (K3E;). 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 K4VT, with 9 theoretical plates.
[00122] The sidestream column K4 is operated under the same conditions as the

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



t heoretical plates. The condensation of the vapors energing at the top of
the columm in the top condenser (K3Cl) and the partial evaporation of the
liquid effluxing fromthe 10 | ower stripping section (K3AT2) in the
evaporator K3Ei for the bottom product are each effected in one stage.
[00119] The colum is operated at a top pressure of 15 nbar and a refl ux
ratio of 0.7. [00120] This affords, as distillate (2), a stream conpri sing
69.9/28.3/1.2/0.5% by 15 wei ght of MRL/ phenol /DMC/ DPE. Bel ow t he upper
rectifying section K3VT1, 0.02 kg/h of liquid are withdrawn for the purpose
of discharge of high boilers in the sidestream (4). In addition, belowthe
upper rectifying section K3VT1, 192.8 kg/ h of a vaporous sidestream (6)

conpri si Q03] 9% byThewagdts (7)ferdREhgatehsvop lod thawidestfdaen antmem,pEOduct  (3)
obtained is 20.8 kg/h of a m xture conprising 69.8/29.6/0.5% by weight of 20
DPC/ Ti ( PHOpdgnsed il twa-stags sopdaasation in fhe comdanssis KeGdudhe hagholSe anount

cor eSOk SRR e Kb AR BRSO R AT (9. 1

evapor at gyp¢ dation Ne remai ni ng bottom product (24) is recycled back to
the two-stage transesterification to prepare the DPC- containing stream (1).
Thi s sedyo@r24] he cdthid affirdd adistilbye QO9prisify Jo00Y20Y wipat ofdPPC andodiydest r eam
(6) is sent to a sjdestream column K4. This possesses only a rectifying
section KPPmpiisalod Thedignistd dffuxipg at the topjafdhexgdestrpmn plymstis sahiodht unm K4 i s

oper at ed yundgr.. S di.ti.ons as the fipe distillation.in the first
distill atf?ngnﬁsg%[%ﬁﬁ%lnﬁgggﬁggg{'ﬂaatlop & ﬁl’ X l?'“a;fblogeg}e l%‘fV%r.Str-’%pé'}g 5[666‘1[]231 The vapors

(7) energipg,at the top of the sidestreamcolum K4 are condensed in a

t wo- st age condensation in the condensers K4Cl _N, the heat of condensation
bei ng used either to generate steamor to heat other process parts in the
DPC pr epdixamipdan: 5 [JREOp@#jcatibn i adif dirgswvall ailgnin Withtigusloigesirsimg 99. 93% by
wei ght of @{Cr: and only 600 ppmof salol. The liquid 9 effluxing at the top
of th¥ si¥ ?"%agm colum is sent to the

[00125] For this example, a dividing wall column according to Fig. 3.1 is used.
The dividing wall column K3 consists of a rectifying section with 2 sections. The upper
section K3 VT, has a separating performance of 2 theoretical plates, the section KyVT,
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 K;TLU serves for the removal of low boilers which are present in the

25  feed (1). The upper section K;TRO 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 K3 above the | ower
stripping section K3AT2. Exanple 2: DPC purification in a dividing wall
colum with liquid sidestream 10 wi thdrawal 100125] For this exanple, a
di viding wall columm 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 K3VT2 below it a separating.pgerformance of 12 theoretical plates.
Bel ow t he upper rectifying 15 section K3VT1l there is the possibility of
withdrawing a liquid stream (4) to discharge diphenyl ether. [001261 Bel ow
the rectifying section, the colum is partitioned by a vertical dividing
wal | T. @O telmevaliof highawdlkrssitdeh @adrésan dn e dep@fstrtdm §1 Yieieedingframlthe are in
each case, disposed at |east 2 sections. The feed (1) is introduced on the
feed si dSUPPINGSEHD. di viding wall. A liquid withdrawal of the purified

di phenyl é@ﬁrzg nat eégggtf'gﬁ Ea&%%?ﬁ«“ﬂnhath%f%“ {lrggdrr){%ﬁ’armas' d(jllﬁ[ 00127] The

upper I'on’ K3TL g wall serves

for the redoRatrRh] hteddr@lseRRE kRlthe MWhk&liraflb®oPthe ARRtboilBst he feed (1). The | ower
section of the feed side K3TLU serves for the renoval of |ow boilers which

are pbesddi2dh t he ThS vipee (] Q) bnergingirompler restéfytigoactk@iR@® diessedsed on the
wi t hdrawal side _of the dividing wall serves for the renoval of |ow boilers

whi ch ar sopeasskeCin afl%@tqwmﬁd@a&w%ﬁ#%ﬁj) @%F@ihﬁgolumnoﬂ}h% Heuid 9 f yi ng
ti for -36- th
secton sHifheNSh RESHH Qb bl ualy Bl AR IR RLes (or (38 fhe

from t he [06130] PP NThé eslhimANSs oﬁe@&a@maﬂmrﬁu&é SPisngbgect i on K3ATI has a

separating performance of 14 theoretical plates and serves for the
concent r 480134] of t Abe Faedmatb 61)ite the. coBinfrON1 BIP6 Phg/hy Bpsenttidginemer gi ng from

e AR S RISTE Gl ondenser KT N and Tt roducet
DPC/MPC/phenol/DMC/DPE/salol/Ti(PhO)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(PhO)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 K3TLO, to an extent of 25%, and to the withdrawal
side of the dividing wall, i.e. to K3TRO, 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 K3VT3



effluxing fromthe stripping section is evaporated partly in an evaporator
K3E, N. [00130] The columm is operated at a top pressure of 15 nbar. (00131]
The feed rate (1) to the colum K3 is 236.6 kg/h. Present therein are 10
62.8/24.2/9.8/0.4/0.1/0.03/2. 6% by wei ght of

DPC/ MPC/ phenol / DMC/ DPE/ sal ol / Ti (PhO) 4. The distillate (2) obtained is 81.8
kg/h of a mxture conprising 69.9/28.4/1.15/0.05/0.5% by wei ght of

MPC/ phenol / DMGDPC/ DPE. To di scharge tke . DPE, 0.2 kg/h are withdrawn fromthe
rectifying section as sidestream (4) conprising 61.3/33.5/0.9% by wei ght of
15 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/salol. [001321 The di phenyl

car bonat ebeluivt indseparating petfernsande of tdhooretidal plhitd. Bgowxhd@perecplyigt y of 99.97%
by wei ght and contains only 280 ppm of salol. [00133] The liquid effluxing
fromthe sp@@muﬁsyTngthsréﬁ ihg mwsgblhtmqf Sdibdeavinga ligrid pleesin (400 éusgﬁrg@f t he

di vi di ng&ﬁ@ L et above K3TLO to an extent of 25% and to the w thdrawal
si de of t BY\ﬁﬂlﬁrng wall, i.e. to K3TRO, to an extent of 75% The vapor

ascendi ngoguais| Of  BREIHE A e $860h e SHATHS SrdfiofbdblaiBugAua part s

bet ween the feed side and w t’hdrawal 'sid I vidi Exampl e 3:
DPC pdr i fdividingovalliT Cm tHe fdedisiig athe weicHdaawal widt bfﬂwqodmﬂug walbastin eem 25
wi t hdrawal [001341 For this exanp a dividing wall colum according to
Fig. 3.2 < disneged atwt%imﬂam&w@n\ﬁbﬁ + feed ol bR vidng Meticthe feed (Dot i fyi ng

per 1 or maitesfeds EFbeRaprdlf PG Hece SENEbERM Vil Pos bRl oui ¢ o

separat i g{,lfdammgtg%)of 13 theoretical plates. Bel ow the upper rectifying
section K3VT1, there i's the possibility of withdrawing a liquid stream (4)
to di schqb@E36] di ph@hylupﬁrhmtxon[lﬂﬂfl@&idlsgﬁeécbm thb &ed atleiof yHentividmgtwadin, t he
colum is partitioned by a vertical 5 dividing wall T. On the feed side and

the wi% hdﬁfé{\%foré‘?edémQ‘F’altoﬁll@hdlo\‘}F@lWh/ﬁF presgng in the degdpl . The lower section

of the feed side K3y TLU serves for the removal of low boilers which are present in the
feed 1. The upper section K;TRO 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.
[00138] The vapor (10} emerging from the rectifying section is condensed in a
20 condenser K;Ci.y 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 KzE|n.
[00139] The column is operated at a top pressure of 15 mbar.
[00140] To the column Kj 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(PhO), 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
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case di sposed at |least 2 sections. On the feed side of the dividing wall,
the feed (1) is introduced. On the withdrawal side, there is a vaporous

wi t hdrawal of the purified diphenyl carbonate (6). [00136] The upper
section K3TLO di sposed on the feed side of the dividing wall 10 serves for
t he renoval of high boilers which are present in the feed 1. The | ower
section of the feed side K3TLU serves for the renoval of |ow boilers which
are present in the feed 1. The upperjgecti on K3TRO di sposed on the

wi t hdrawal side of the dividing wall ~serves for the renmoval of |ow boilers
which are present in the liquid stream 15 enmerging fromthe rectifying
section. The |lower section of the withdrawal side K3TRU serves for 15 the
removal  @pEMPC/DPE! BisbotdhCitodice 3 PbasRA LS 2006 kIR of aRAktuid feam (17) ener gi ng
fromthe stripping section. [00137] The stripping section K3AT1 has a
separ at i 9§.734/dA Harkyeveightod DRCAEGP D )w/salbl. pl at es and serves for

t ' ft j gh ' ..400138] T 1 [ f th
Foct i1yl PBELL) on The Bl Aubae (3 Vs 1 UHBCALER RSGHeNFST | nt r oduced
back to %D@seg@nﬂg?orﬂﬁﬁgédmaéﬁ tpPﬁ{yldf)99.(9g}g€)b d@%\ﬁht'dnﬂ‘ébﬁainé %ﬁpovrﬁ%gﬁwng from

the stripping section 1s partly evaporat an evapor at . [00139]
The cél urnlol.s operated at a top pressure of 15 nbar. [00140] To the col um
K3 are fed 236.6 k&/ h conprising 62.8/24.2/9.8/0.4/0.1/0.03/2.6% by wei ght
of 25 DPENMEZ] phendhe hamid Bfffgxéng foom the(rpeidying sectiva édinfrejuced heandéxdent| | ate (2)
obt ai ned i 81.8 h,conprisi 69.8/28.4/1. 0.1/0.5% b i.ght of

MPC/ phendf ?8@@ Eﬁﬁé&'ﬁde qgﬁ?ifhé’b‘ﬁ‘ggr ‘é’gn’tlﬁeﬁ:lﬁﬁ%?(%fé’ Q@tﬂ a §x'\ﬁh{}rﬁrsg‘{/m fromthe
rectifyi ngSeatHdPRyASids bR idaaNY (All, COMPKITROIRE aBb2hcddho/oh BYmgei ght of
-38- DPC I\/Ph%/ DPE. Tﬁﬁe} bott om pr %uct’ 3 0 t%’:li ned l?:s ago. gc%%oﬁ a m xture of
69. 7/ 29. 8irippthkiHedrjonieirgtis difvidoBGetlebithe)fdddsstdealf.thd Qi0itHiglwalh® adiepteany |
carbonat e &5() which is withdrawn in the sidestream and subsequently

conddAse®f B&% aad e withdreywalgoleaf dhesdivigimggrall tan exientafi74&-onl y 290 ppm of
[00143] It will be appreciated by those skilled in the art that changes could be
made to the 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.



5 salol. [001421 The liquid effluxing fromthe rectifying section is

introduced to an extent of 25%to the feed side of the dividing wall, i.e.
above K3TLO, and to an extent of 75% to the withdrawal side of the dividin
wall, i.e. to K3TRO The vapor ascending out of the stripping section K;ATI

is divided between the feed side of the dividing wall to an extent 10 of
25% and the withdrawal side of the dividing wall to an extent of 75%
1001431 It will be appreciated by those. skilled in the art that changes
could be nade to the enbodi nents descri bed above wi thout departing fromthe
broad i nventive concept thereof. It is understood, therefore, that this
invention is not limted to the particular enbodi nents disclosed, but it is
intended to cover nodifications w t®ialM$&ie 15 spirit and scope of the
present invention as defined by the appended clains. -39- CLAIMS Wat is

cl ai med ﬂghm1§d¢W$36Eess conprising: transesterifying a dialkyl carbonate
and an aronmatic hydroxyl conpound in the presence of a transesterification

catalyst to provideg a di X{esg&f@ﬁ&ﬂ{ e product conprising the
ni

transesterification cataﬁ%s as urity; subjecting the diaryl carbonate

product to distillationthmsestedifyinpta diflk$ltdatonite @Rd GPhreratibAydogylan upper part
and a lower part, wherein the upper part conprises a rectifying section and

t he | owercopapunddo thpr preseycaois transesiterijicaidet ¢agalyst smprowide A diiaawi cagpoaatki r st
si destream ron1the.fi$st distl#lation col um wherein the first sidestream

conpri seduG FOMATSHEdRGIyseHeiiRgHaR eAtalsst ax R IMMESss according to claim 1,
wherein the distillatiog,colk: : i M di pg: . GO Hpn. 3. The
process according to cI%#ﬁ?%ygpﬁfﬁﬁggky%ﬁgfigﬂ%%{%dﬁ?%k éﬁﬁﬁlﬁ e purified
di aryl calidntia@drecolemmfavasieir iggpeapartlasitd lolva papr) wihbreih me@ﬁ;%i pditstillation
colum. 4. The process according to claim3, wherein the second
di sti | | atcpwprises a rectifying section and the lower part comprises a stripping section; and

withdrawing a first sidestream from the first distillation column,

wherein the first sidestream comprises a purified diaryl carbonate.

2. The process according to claim 1, wherein the distillation column

comprises a dividing wall column.

3. The process according to claim 1, further comprising subjecting

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

4, The process according to claim 3, wherein the second distillation

column has no stripping section.

5. The process according to claim 3, wherein the second distillation

column is integrated into the first distillation column.

6. The process according to claim 1, wherein the first sidestream is

withdrawn from the first distillation column as a vapor.

7. The process according to claim 1, wherein the diaryl carbonate
product further comprises an alkyl aryl carbonate transesterification by-product and a

compound having a boiling point between that of the diaryl carbonate and the alkyl aryl



colum has no stripping section. 5. The process according to claim 3,
wherein the second distillation colum is integrated into the first
distillation colum. 6. The process according to claim 1, wherein the first
sidestreamis wthdrawn fromthe first distillation colum as a vapor. 7.
The process according to claim11, wherein the diaryl carbonate product
further conprises an al kyl aryl carbonate transesterification by-product and
a conpound having a boiling point bejyeen that of the diaryl carbonate and
the al kyl aryl -40- carbonate; and the process further conprises w thdraw ng
a second sidestream conprising the conpound fromthe first distillation
colum. 8. The process according to claim?7, wherein the second sidestream
IS W t hdadomaté;randthehyroddss Sirthdr ainiprisad wildrewing riseadid\sdebtieant i r st si destream
9. The process according to claiml, wherein the stripping section

conpri sesOEArgippEIe comppsl tigm sheciisodistligioncolymar st ri ppi ng section. 10. The
process according to claim1l, wherein the rectifying section conprises an
upper rectifying segctio I - cti.fying section. 11., The process
according to clai m§2, V\Elé‘?gll%ﬁ Sﬁg&gﬂi'\r} |°£g‘gmyv\‘/éil ere&%hﬁﬁﬁ“’@ér‘?ﬁﬁ?tg@é@qé di vi di ng
wal | sectyithdrdWavic tide flsvdistiiBgGion@blumnabbRafle fidgidaiida@d. W t hdrawal si de;
wherein the feed side conprises an upper feed side section and a |ower feed
side section, and the withdrawal side conprises an upper w thdrawal side
section and a | owdr wi Thelprewess astogding teoslaiont, vheeimiherstrippingrectatinar v

car bonat e lFglroduct is fed to the fi rs,lt distil.lati on colum between the upper
and | oweFOFBEYFS 2 YBPY SUIRPIHSCEHAR 4@ IP VYT PRIRESEHP b am i s wi t hdrawn from t he
first distillation colum between the upper and |l ower withdrawal sections.
12. The process acggrdi i : ; I Y : J ing the
purified diaryl ca(rig'ona'tir ge P %ngrsl%g%ﬁ‘ i Bc{]d;{lhﬂﬁgﬁﬁ“ﬁgﬁ%ﬁ&f%ﬁg@%@g%nd

di stil | atcomprisslatmpper rddifyinpeedqiivnasd s laae esctfyigg seotich.ai m 1, wherein the
first distillation

11.  The process according to claim 2, wherein the dividing wall
column comprises a dividing wall section having a dividing wall, a 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 between the upper and lower

withdrawal sections.

12.  The process according to claim 11, further comprising subjecting

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

13.  The process according to claim 1, wherein the first distillation
column has a diameter D) and further comprises a top condenser integrated 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 d;/D; is 0.2 to 1.

14.  The process according to claim 3, wherein the second distillation

column has a diameter D; and further comprises a top condenser integrated into the



colum has a dianeter D, 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 |ine having a dianeter
d,, and wherein aratio d,/D, is 0.2 to 1. 14. The process according to
claim 3, wherein the second distillation colum has a diameter D2 and
further conprises a top condenser integrated into the -41- second
distillation colum and a vapor line.fromthe second distillation colum to
the top condenser, the vapor |ine having a dianmeter d2, and wherein a ratio
d2/D2 is 0.2 to 1. 15. The process according to claim1, wherein a bottom
product is wthdrawn froma bottomof the first distillation colum, and
wher ei n tséenp dstHssonf aohinesnd ceappr liseBom eleysetondglistilatiemsslumato e topre bot t om
product back into the transesterijfication of the dialkyl carbonate and the
ar omat i ¢ RYdENEREthe ¥engp dinp Havinga dippetep dp @abd whareticr @Hipge/Do ic-afad-15, wherein
an unrecycled portion of the bottom product is concentrated and subjected
to catal yst recovery. 1 r cgordin e} i m 15 erein the
distillation col urrrlly' cor%rB? g@g?@g&gﬁ?@ﬁ%ﬁ’nﬁg\r}\’a#’I“%SE) 'rbgr%su%}mf'ﬁgq%r ocess

accor di nGyith@rawrofdth & bottWRIF ikt RstHiavbitlEBmMaInd wHeRiN THe FORRY fufBs @
dividing wall section having a dividing wall, a feed side and a w thdrawal
si de; whepmpnsesherytbepatdeaded@©6 opthe betommpradupeack @ed thei tohpseseerificationand a | ower
feed side _section, and the w thdrawal side conprises an upper w thdrawal

si de sectf 81§ d’%lhﬂ Cé%PB%P"%hFﬁm‘WIhYQEO&@ @aWePHh: and wherein the diaryl
carbonate product is fed to the first distillation colum between the upper
and | ower feed sidessecti ' . ' ' ' fromthe
first distillati on%c'ol u&rhé) ef%gg%&?(ﬁgé t";"gée‘?“ ?ﬁ%ﬁ%&ﬁmdﬁgwﬁqug\%wﬁ;ecti ons.
19. The pfearasroMgieldt RGohenah@l andSibjdctedith estalgmdovelyng subj ecting the
purified diaryl carbonate to an additional distillation in a second
distillation colum. 20. The process according to claim 17, wherein an
unrecycl ed portionl7of Thepissessepsopting ticelaimsl e Bheret thadistillatiny eolimirect ed to

catal yst comprses adividing wall column.

18.  The process according to claim 17, wherein the dividing wall
column comprises a dividing wall section having a dividing wall, a 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 between the upper and lower

withdrawal sections.

19.  The process according to claim 18, further comprising subjecting

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

20.  The process according to claim 17, wherein an unrecycled portion

of the bottom product is concentrated and subjected to catalyst recovery.



