; e3ePVWVRRSAT@QNVEVTPW/ | Separat.i on of i mpufjuts ind/ or val uabl e substances
from sol uti ons containing diaryl carbonat e”’MM@Hﬂ@HM@m)cryst allization The
‘present *invention relates to a process for sep ff inpurities and
for the 5 prepasagfdigfgof substantially adduct - ¥ di aryl cadhmrat/ee1Hs om
reaction solutions containing diaryl carbonate by solution crystallization,
wherein a nother |iquor and the pure di ar'yll' carbonate (DAC), as the
crystallization product, are obtained. In the case of a reaction solution
from oxidative direct carbonylation as the starting 10 m xture, the nother
| i quor cont ai Ssparationaifdmpsirities naiidruabsbla sabstamcel drom gyhitivpas icnhining
reactor for the p t he di aryl ,carbonate or worked up for
regeneration & ARDQNACINYSOULIML CINSBLIZAMAR (octrine of US-A 5 239 106 is
t he separation of diphenyl carbonate (DPC) from 15 catal yst-cont ai ni ng
reaction solutions by crystallization of the 1:1 adduct of DPC wi th phenol,
conpri si ng 30The wresehtpinzenslonantitdo R moceds dpsrpasating afhinpiridies wid lort the ai d

of suspension crystallization.. di sadvant age, of .t hi.s process.is_the

i tac on ¢oPPhavPntc o antnf: FARRPIRSAAR Shpbraf SR8 iMoo g a o
the 1:1 adductohtBinthgSdibfyl chr®bhdty b?isslﬂui&sh elydtallizadon,dvidrein)d metebig@ireind
concentrations of at |east 50 wt.%to 20 70 wt.% in the reaction solution.
In order stil thapprediagy|carbogatg (BAEIsastthecrysdliizgtiomprodugicars obiaincdy
filtration techniques, at |east a two-stage procedure of the process with a
consi derabl e outlay on apparatus is necessary. 25 Furthernore, the catal yst
system in thi $n gcofaes 8f & a¢uetibn bslutew ot eddaive diroplabalylationiasake sthring
crystals filtered off are still contam nated by adheri ng not her Iifguor and

i ncl usi offs of MHBtukRthg mgthst liqusscppiging Wrseail s Coppituenipndrag e ferycied ntggduct
by distillati : L et j at ed
off have an 30 a é‘grgig)rg?% @g?&hﬁ%??%&%?ﬁ?ly%{ﬁéﬂg rwrrﬁggggtf&?g nr%f‘alﬁ %?11 and
DPC deconposi fof dre. vallableppubgtaseed. washi ng of the crystallization product with
a mxture of 9% water and

The doctrine of US-A 5 239 106 is the separation of dipheny! carbonate (DPC) from
15 catalyst-containing reaction solutions by crystallization of the 1:1 adduct of DPC
with phenol, comprising 30.5 wt.% phenol and 69.5 wt.% diphenyl carbonate, with
the aid of suspension crystallization. A disadvantage of this process is the limitation
to a narrow concentration range in order to be able to isolate the 1:1 adduct in a
sufficiently high yield, i.e. diphenyl carbonate concentrations of at least 50 wt.% to

20 70 wt.% in the reaction solution,

In order still to be able to process the resulting suspensions by filtration techniques,
at least a two-stage procedure of the process with a considerable outlay on apparatus

is necessary.

25
Furthermore, the catalyst system in this process cannot be separated off completely,
since the crystals filtered off are still contaminated by adhering mother liquor and
inclusions of mother liquor. During subsequent working up of the 1:1 adduct by
distillation, these catalyst constituents which have not been separated off have an
30 adverse effect due to catalysis of by-product formation and DPC decomposition.

The proposed washing of the crystallization product with a mixture of 9% water and

NI
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WO 03/ 018528 PCT/ EP02/ 09105 -2 91 % phenol (see colum 3, |lines 14-18)
feduces the yield by the dissolving of |large portions of the 1:1 adduct.
Thi,s treatnment noreover |leads to an increase in the water content of the
adduct 5 crysiyad gaongkbsch | eads to DPC | osses by hydrol ysis ittt ®2/09105
subsequent distillation colums, i.e. for DPC isolation and for separating
wat er off fromthe wash sol ution used. FUTQ(‘nerm)re, essential process
paranmeters, e.g. relating to the nature of the reactor, the tenperature
programme, stirrer geonmetry, stirrer output etc., are not disclosed in US-A
5 239 106. 100901% phedol (se¢ sclumn Hdinedl4 18)orepuees dlssyiekldnt thodissolvirg afflargai t h a
DPC content of | ess ﬁrhag_f,ow.%by this process, concentration by

di stillation PETESARINCA[! a4UCh t he di sadvantages described above of
distillation in the presence of catalyst constituents. In addition,
exposure of the reaction solution to heat |l eads to a deactivation of the 15
cat al yst syst dilis whatolent awpnioves leads ¢x parisergesef inethlh Water corftent el tha tadidyelt

conponent,s into the pr.ocess, Al hese di sadyanptages..de i : e
process infl eff%}aés’a‘ﬁlﬁ'cﬁﬁgﬁdlsrtgcﬂ})@el%gsﬁﬁdbé’bgﬂlrﬁé?lsiglﬁldt&gtSilﬁg%qgfg@a i zﬂg%t%ogn.
EP-A 0 687 66QoR@SME! |.95r BPRYi961866n A for Repapatirigh watet offrirond i wishryolution
carbonate by 20 fractional nelt crystallization of hi (%hl y concentrated

reaction sol utisehs Fhrthermere, exspratiak priogess napnesers 45 grsiatinghe the pRER, Pt the
carbonate pari %a{cﬁr W Gl fuRS r?%%lq‘?ﬁ(eeqstiﬂr& gg@%%@f,”stg?er Dt 2Q: 3 nét

di sadvant age 3 i S process i imtati eaction solutions with a
di aryl carbonatigidsedireUs-206 2gpaa6er than 70 wt. % Reaction solutions with
di aryl carbonate contents below 70 w. % cannot 25 be processed by this
process Hhd woul d therefore have to be concentrated to the required

contents, for yexaiple,hy .bg Lieith @?c{clegr}ead%}éshiseﬂuibm RitBRAPEEEntb R JT8&E thdnhe

catal yst systemcauses side reactions and is thereby deactivated itself.
For these reastnsti®sebypribisep®ces, oacatative By ansdillationeis seasentiabr withadhe on

solutions wth di,phenyl carbonate contents bel ow 70 wt.% 3 W0.03/.018528
-3 PCT/ EP02/ o5iBeVeredes defE abereat isaCop b pipertief aets&%onstltgs%tf1 e
met hod whi ch a},| AURichAEAokSHe FRAHPARRASS sS10tiBE td B&R1&@ISdo bledctiValbn WE eled,

wi t hout significant deactivation of the catal yst system and under

econoni ch cormialysosgstevhi which aequires apsixpensivealneshriegrd otithecatal ystl gemporants,

from sol uti ons_which conpr | t he. hydr oxyaro i c e nd
di aryl carbondl® t:hﬁ pWFgc))Léﬁ glbeﬁ%ggs#\zagﬁag?és g?fgﬁﬁ%d: gker glg&gﬁ%gs ﬁ%g%&%ﬂa
reaction. |t hagstfRewdasiodsautdndstiddiéadizaidny, that the di sadvant ages
descri bed can be overconme if the reaction mxture is crystallized in an

aromatic solvent. In a 10 conpletely surprising manner, substantially

adduct -free digpyl O%%W%%:&resfﬁtgeéﬁa{)@]okésé bt B2 RIHLHGES of @gﬁhgﬁylc}}a}bﬂnﬁﬁ%}?%e

this procedure even at nate concentrations below 70 wt. %
crystal | paat i offactienalbenettatiysatlization \ofr ighlyf cancentratyd atactiony setoii@saine the

crystalll cati on siant and end emer a oh, TOPTISL dareas o g &i'el !

achieved are between 97.5 and 99.5%. A disadvantage of this process is the
limitation to reaction solutions with a diaryl carbonate content of greater than
70 wt.%. Reaction solutions with diaryl carbonate contents below 70 wt.% cannot

25 be processed by this process and would therefore have to be concentrated to the
required contents, for example by distillation. During this exposure to heat, the
catalyst system causes side reactions and is thereby deactivated itself. For these
reasons the process is uneconomical and cumbersome for reaction solutions with
diphenyl carbonate contents below 70 wt.%.

30



15 reduces deactivation of the -catalyst to a mninum By the conbination of
a crystallization and a washing of the crystals, the catalyst constituents
‘can surprisingly be separated off al nost conpletely. The nother |iquor
conpri si ng catpahyséige@nstituents can then be recycl ed agai n HoEPOROE105
reactor or worked up. 20 The invention accordingly relates to a nethod for
separating off catal yst systens and substantially adduct-free diaryl
carbonate, wherein the catal yst systens can conprise a plati num net al

catal yst, a cocatalyst, a bromde salt and a base, fromreaction sol utions
whi ch conpr i s&@hereomast therefae Benatjes obfiscdrerihg arpehthe Miethod SvirclOalvamlyst) in
whi ch R denotes a substituted or, unsubsti.tuted, C6-C24-aryl nd. at ast
one aromatic HWPW?SC@n]?)eo{fﬁﬁV%?d Fh%ﬁkgilrmﬁaw?@‘}t %“f‘?a&/ Idiéﬁ%lv?tlon Vé)gle

031 018528 -4 \e@@rf@t Ry§eiiagnd NMdab Q¥GITRMEAIC BeklifidANWhh CARIRC r&ilizé® tndn

t hat PCT/ EP02/ 09105 a) a solution of hydroxyaromatic, diaryl carbonate and
catal yst conpaenseduseil ningnstipbymfion seluiens Whichr epapise, the Byydgoxyaromatisn

crystallizatign_ is initiat I ri . t : Pt MRY;
ceodi ng, oyt nampdpd shirPhEd, i WREST LHol ih MIRRLE ' h DRI PO
crystallizati escypleddutotihe acticopt i onal Iy 10 d) the nother liquor is recycled
into the reactor for the preparation of diaryl carbonate or is worked up to
obt ai n val uabl e substances, and e) adhering catal yst residues and ot her
inmpurities are; i : [ [ y N

Enbodi nment s V\gtl @ﬁg&%ﬁfjibfgée@?ﬂ%&ga@?n@%lg’, ﬁ%%égéc:ucﬁg gqgg%%e?n?%g?%ﬁeg g%rcljjté

expl anati ons mwaicomeeid ths neaefoar méxturepar tiystallered yin pare beomae solventr yIn a

particularly preferred are, preferred, particu]arl referred or ver

parti cul l_i)rl y ﬁP@P_g‘F‘?léd.su%WE*ger mMapper, g SRGstAntip %s,a%ﬂ§9t§fFF§t e&‘?r,y?c&?glﬁ%‘ﬁ@s and
expl anati ons RPALAIRNEEN HoRRAVENIRGEtAhLY bPhiTPrdde@@dveR aP dREArdaftbnbRNgeS
can al so be conbined as ‘desired with one anothér, that is to say between

t he parti cul aconeamtyationsndelome78r medo.r adescrystaiizgtiont icam rhemetmied cotaN st s

conprise at |east. e noble nmetal of oup VLI B, .preferabl | 1adi | t
can be added ieﬁ?‘i}ﬁrﬁ[}o s V§r n&fr%et%@m%;%%{go ss%%cdgfiaﬂlnﬁg%fng’%%ur? ﬁe lleh%vhHééEl on.
Pal | adi um can daﬁlagéﬂéf ﬂiée&tailij'st@gitéhhh&efc% dbesend taldSplad by etiisi prdeb&¢ hivh on a
support, such as Pd/C, Pd/ Al203 or Pd/Si Oz, or preferably in the form of

pal | adi uhd conpednses deactrtiemtalfohe | eiadyss to aapinimumsy By te, cqrpbingtiompf &
|l adi un( 1 tvl acet gpat e, halj des, - - carbaxyl |
e e i sar boTTAEROR ARE' SRR afe2icRARL SRS saySE donsyRs P 1 ©

pal | adi um conpug¥RighP batsepirared noft aimest sSmpleaelyex dhp Intotheralifan conmoisinge,
ol efins, amnes, nitriles, WO 03/018528 . .
catalyst constituents can then be recycled again into the reactor or worked up.

20 The invention accordingly relates to a method for separating off catalyst systems and
substantially adduct-free diaryl carbonate, wherein the catalyst systems can
comprise a platinum metal catalyst, a cocatalyst, a bromide salt and a base, from

reaction solutions which comprise aromatic carbonates of the formula (I)
25 R-O-CO-O-R @

in which R denotes a substituted or unsubstituted Cg-Co4-aryl,

and at least one aromatic hydroxy compound of the formula (II)

30 R-O-H an



PCT/ EPO2/ 09105 -5 phosphorus conpounds and hal i des. acetyl acetonate are
particularly preferred. Palladium bronm de and pal | adi um The anount of

‘plati num nmetal catalyst present is not limted in the process 5 according
to the invent izaiesdis9ker ably, catalyst is added in an anmountpcgupoz/bdiaes t he
concentration of the netal in the reaction mxture is 1 to 3,000 ppm and
concentrations of 5 to 500 ppmare particdlarly preferred. A netal of
groups 111 A 11l B, IVA IVvB VB | B Il B VI Bor VII B, of the rare
10 earth netals (atom c nunbers 58-71) or of the iron group of the periodic
tabl e of the ethersdnRsaé Merabolereitionedmieaniag,|chamkwuzed intthates t hereof, is
present as a netal salt acting as a cocatalyst for the process according to
the invention, it being possible for the netal to be enployed in various
oxi dati on |eV‘§LS- 63BR1tB Df g&ﬁya@oﬁﬂlﬁ ¢ 088y 'e’§'b3na'7_te %ﬁc’l c@tﬂlgf’st é&nﬁm’én@gﬂ 964,
EP- A 350 697, EP-A 350 /00, US-A’5, 336, 803) Ti, Co, V, Zn,

Ce and Mo are prefenahin}atiersp]vemedprepamﬂout I|mt| ng the process accordi ng

to the invent | ea , anese(l1).,. anese( |11 [of0) r(l)

copper (| Ir}') , bgal t @1 F‘ﬁ‘(m%%ﬁaﬁ%ﬁﬁ“f“ % H%\H?tg‘ﬁ( | 19w, \}%?158‘?@%%“%5 and
particul ar manganesgfibdally se@ig@anese(l11), cobal t (I ) and cobalt(I11), may
be nentioned. The netals can be enpl oyed, far exanp as hal i des, oxi des,
20 carboxyl at €5 of t@c@lxexeammmp&leabqw 1 mm&t%%ﬁfé@nbrherﬁfﬁ”é{l%w&nd as
conpl ex conpounds g{ndéﬁlg can conprise, for exanple, carbon nonoxide,

ol efins, aromatic | phatic nono- or polyam nes, phosphorus conpounds,
pyridines, bipyridianésptidmtlpyri di nes, qur nol i nes, | soqui nol i nes, cryptands,
Schiff s bases and hal i des. Mh, . Cu, Pb and Ce reﬂ_gartlcul ar|

preferabldy emd oyedde methsa hisyer tso‘f‘Fﬁb(‘d?stm?SheaF%‘cWé O Br RIERRTAEM 9yd1aryl
preferably used in cﬁﬁ‘)% RE B¢ fs5Work ‘ﬁ}‘?% &MaihQahfiBlel sﬂﬂs%l{cb@&ndpart' cularly
preferably conpl exes of nmanganese dl manganese(l 1), very particularly
preferably rrareganesadhérir)g actatygl acsedupnatel @rthemamgammse(are | lemmyed yireroethenat e,
and manganese(l1) bromi War‘r‘ 018 28 PCT/ EP02/ 09105 -6 The cocat al yst
is present in a cor‘f&ﬁfﬂ”ﬂ%ﬁ’ﬁ‘i"ﬂﬁ ¢ from0.0001 to 20 w.% of the
reaction m xture, and the concentratron range of 0.001 to 5 wm.%is
preferred, particularly preferably 0.005 to 2 wt.% 5 The brom de conpounds
mentionetd in tmandmnemxwhmh utiige gecpaeameteisyesmpoonds definifigns endgwplanationse

al kali metal brom de ka i ne t he
bromi de sal t s BFUGR r?F cPrS %?ngartu?.ﬁ Itl%r gngftﬁﬁgd coét\l%(gg}sdméw%ep E’&E&%‘ga%pr e,
ammoni um guarvr@tbﬂbdlg?anlthmmﬁ@ﬂetwa oF vyl phiniiarty padferseds ubst i t ut ed by

organi c radicals optionally also m xtures thereof. Ammonium

guani di nium 10 phosphoni um and sul f oni um sal ts vvhr ch contain C6- to C,
o-aryl, C— tquGedef- ﬂ'l:e ks iisg/ ﬁ’]atgeterst Lol hdr !éflﬁ iSns2$heRliGRY C
radicals are sultapl’ use i n € protess accor |ng e invention.
Ammoni une@al t sabokd génegdlty yr fbntidned Go @referyéd raﬁges tan dhabe abmyinedmd/d@mre(d, - to
CZO al kyl radical s as or i ¢ radi aIs are pre rab pr t

t et rabut yl amm‘fﬁ‘rﬂtrﬂ‘i‘%?r@ﬁliegég%mﬂtoc%‘b’ lﬂf’n&ﬁﬂ PBﬁPbegeréer(@aﬁ%es
particularly preferred. The anount of such a quaternary salt can be, for
exanple, 0.1 - 20 wt.% based on the weight of the reaction m xture. This
amount i s pr efBreaplatingn 5netall Batalystsocopprise @ullesst ynpneblermeipl of group WAIIB,

Bases which are ent.in th ce ccordi NG to

al kali et al ﬁ?ﬁ’ YoRllpdium. a?tk'%lnqb naé@gﬁ L ASS4P rms’u%lltht?le gorcégst's%cl%? rﬂﬁ(ﬁe &

aci ds, sggh asth@'lﬂ%hhoﬂrel?a’:iladhﬁﬁlbarbblé ¥hploged 1rpﬂhetalli©8fbhn,neg ads pﬁiﬂhdlamdjlack

guaternary salts of aromatic hydroxy conmpounds of the faormula & l Plﬁ
ary

whi ch R has t he eibaepemt isoeteds Redni BijALRn o5 RGP IOnet prefesahly 1pth

salt of the argomm C f frormul & ( i SO
been reacted tpallé%h\l/ﬁeh %)g{pgﬁé%sn:%gp @g? g)(rPrlatlge\}aEf gr g&laﬁzﬁl Ed%%%’ % Q%ﬁle’
tetrabutyl ammpuuumuﬁr(npcaca@mcumnmbenmaese caitwxylates pRrdaCigtcartoxylic efcisabl y

present. Salts of Ii th| um sodi um potassiu rubi dj um or esi um can
present as al k3iF3ropstlaies. sheh 8s oxalatg B’rﬂateséﬂ(P%anoéer‘ 1 9sB? fiﬂi%@ﬂ%‘?%f‘%ss are

preferab a r BOhatifs, 3RrilesVVO
D5/ 015698 po R, o binf ﬂLA"\ér?‘rjrlni}r?}/udr?‘h%ﬁl %gg%woor?? g{r(f’ gﬁfﬁ?%’.‘gﬁ?‘um sul f oni um or
guani di nium salts which have C6- to Clg-aryl, C~- to C 8-aral kyl and/or C, -
to C2o0-al kyl radicals as organic radicals can be present as quaternary
salts. The radicals can all be identical or different, and m xtures of
several quaternary salts can optionally also be enployed. The same 5 cation
which is also present as the bromde is optionally preferably present here.
Tet r aphenyl phosphoni um tetrabutyl amoni um and tetrabutyl phosphoni um are



furtherrmre preferred, and tetrabutyl ammoniumis particularly preferred.

Al ternatively, trialkylanine bases, such as tributyl ani ne,

di bsopr opyl et hyl am ne, 10 DBU or DBN, can al so be present. The base is
present in anvyaypimksisndependent of the stoichionetry. The rfivEPODD9105
platinumnetal, e.g. palladium to base is_preferably such that 0.1 to
5,000, preferably 1 to 1,000, particularl yS preferably 10 to 300 equival ents
of base are 15 present per nol of platinumnetal, e.g. palladium According
to the invention, the aromatic hydroxy conpounds R-O-H are prefer ably
optional Iy sulphesphatusd mmpohlytﬁr Cﬁn}d dwligenundsPaliadisim abrosmidaoland o palladiomy

p-cresol, o- hl or o or p-ethyl phenol, o-, m or
p- pr opyl phenolacetﬁlacetﬁqag?)ar&p ECHE@%H&&B‘HE%I . 2, 6-di met hyl phenol .

2, 4- di et hyl phenol , 3, 4-di met hyl phenol, 1-naphthol and 2-naphthol, and
phenol and o-, m and p-cresol are particularly preferred, vergi)te
particul arly phefanewityohplationm metal heatelssepissens (i shatt limited iBf thenprogssnat i ¢

gg? |r (r)liX%/| ?I’)lm(;? %%joidléé —% ghea]?lk@ﬁ{,yﬁcg{ %%f%gyr’ 3? fil%ﬁléigég ﬂé ar a%d(ér}l@ﬁ}&%ﬁgﬂofhlﬁ {hllakox

fl uorine, chl ebhdatrdtioroiniheemetdl - 1n0thep®éa¢ﬁmdr1ﬁncyureompd)unﬁ§ O(E)upbmasand
resorci nol and hydroqui none, and tris- and ? ?enols such as

2, 2-Dbi s- (4- hy&P@@@Fﬁth‘)ﬁﬁPéBQﬁEm(%? ByHewarly pyeferzeds 1 5. (3,5 30
dlnethyl 4- hydr oxyphenyl ) - propane, 1, 1-bi s-(4-hydroxyphenyl)-cycl ohexane,
1,1 bis-(4-hydroxyphenyl)-3, 3, 5- trlnethylcyclohexane or

6, 6' - di hydr oxyA thethl 3f gdups IV\A, (I)B/H)I‘BSQ,HVFB;WIBDOB 0bBOSI Bg>r VII B, of the rare

tetranethl-ll [ bi s nda dr ox he

4,4' - hydt xybleﬁﬂ]éﬁ%talséé "‘l"‘g? %ﬁﬁ rf’ré’qés( en’ir?%/gmﬁa ﬁﬁ}e Regoaic\}%blgpfglg aryl

carbonates. Sy bﬁ’d&@ee“v? NHiiofhING alRb IrBIRERELMBRDESis PebehBhAh Yhdtal salt

conponents can al so wor e&r g@accordl ng to the process according to the
rt

i nvention. M xctingss mtoqatalsgso process ascaxiing teltheripyentignpio heing ossile for

optionally cat nfurthe m)reaso r i ng
manner and suﬁs%g‘lfiaﬁttf’?’ reé%l% Purave? 5 n ESM%’%SM@“% $?‘ ?ggg@?gns
The dilution qfisishe2seacs, (9SLATE 2841064, iEP- gtam 697, BRA 360 G001 TSA 5536,863)
reaction is 10 al ready carried out in an aromatic solvent, The solvent

the reactdon iR, TheMnpEas Epall fnafe and My agductembly eraploygdt ¥ithophimikine °
510 2P 2150 LT R0 Ak IS AN I R, by o0
be enpl oyed ascopper(ly oopmict(TI).s obtvtuiil)s . coIBaB(EIIIhI enadinet(Ifuemt yasadeure(ly), in
particular manganese(I), manganese(III), cobalt(Il) and cobalt(Il[), may be
mentioned. The metals can be employed, for example, as halides, oxides,
20 carboxylates of C,-Cg-carboxylic acids, diketonates or nitrates and as complex
compounds which can comprise, for example, carbon monoxide, olefins, aromatic
and aliphatic mono- or polyamines, phosphorus compounds, pyridines, bipyridines,
terpyridines, quinolines, isoquinolines, cryptands, Schiff's bases and halides. Mn,
Cu, Mo, Pb and Ce are particularly preferably employed. Manganese compounds
25 are very particularly preferably used in the process according to the invention,
particularly preferably complexes of manganese(Il) and manganese(Ill), very
particularly ~preferably —manganese(Il) acetylacetonate or manganese(Ill)

acetylacetonate, and manganese(Il) bromide.



C 1- Co-al kyl, C--CzO aral kyl, :C6-C30-aryl or alkoxy radicals, nitro
groups, sul fonates, sul fones or hal ogens. Exanpl es which may be nentioned
rare benzene, toluene, anisole, chlorobenzene, dichlorobenzenes,

fl uorobenzene woyld/@sss, nesityl ene, napht hal ene and bi phenylPCTIERS2/891058t i C
solvent preferably has a boiling point of 20 about 70 to 180C, particularly
preferably about 80 to 150C. M xtures of aromatic solvents can al so be

enpl oyed, but pure solvents are preferred. Chl orobenzene or

chl or obenzene-contai ni ng sol vent m xtures are particularly preferably

enpl oyed, veryhpseedtelystas pyespntdn @rcabcqntr@h%rrb@ér@&?eﬁomé)-%% tg g0Vt afs

enpl oyed in step._a).in_a.con at i . %, -pr ly 10
Co 60 ut. o pAid Tt P BREREs HsorSEPioRdte of 8B0Et o % B FAFER
reaction mxt %ﬁﬁieufﬁﬁ?ﬁ&‘éﬁab%@.@%@%_%i on can be adjusted, depending on
the previous history of the reaction m xture, by dilution with solvent or
conversely by concentration steps known to the expert for partial

separat i of fraf : iD¥ne' Mo st bkt iRRntidh RQT fdron of
t he hydr on'gyar g#gtqréﬁggiép%%nﬁﬁgﬁﬁcﬁe@éoﬁg61?%(}33% y gﬂ%t%ljg eZ&epar gtled of?rat

t he same ti me ek@nple, the\Akalidh&iBBd&i RETor BRG2NE @4rfib meal Grorsidas, |biut ateferably
technol ogi es such as are described in detail, for exanple, .in

Chom -1 ng. - Tediin OrHoE $aHEPT STEABEC SatpiSoy The orgalio FRHPRE it O fetnfregmple
Encycl opedi a Qinphdiust Ghaidiht sHosphonfinh o Gulforitl satsetibsidilicd Byebasaie:
Crystal lization and Precipitation, can be enployed in step b) for the
process accor dadicpls,o anthe opthiarally i elso BniXtueesstthereefd t dhmonipst, alghdniéingingf t en

e e e AR GTEEl B AR 1B b S I B SR
U I mann's EncyghiRpesl @ ©f-alkytluifidals?ds dehait fddicals #¢ Buig®le fo? A€klinghe pioceRi ¢

rel ease: Stirring. These processes are carried out discontinuously or
cont i nuousl y. as¢drdingdo thepaventionedmmoriuesatts vhichaags Guic Quesylafad ta (ool i ng

10 circul ation; el r e e e,.0of

recycling fr o%a%l%’g %nggﬁi ?h;&r?&'él@h?#ﬁ%é%% g%raﬁ{ecxraa?r%?%,ar? ﬁéétg%f)@fﬁg%éﬁ,
crystallizati andcagtrdbatydanmbriainoubrontida aihds cehbutyiphssphohiure dboimidé ahtei zer
wi th an anchor-type stirrer or_cross-bar, stirrer vvithoLft baffles. 15 A
speci ficlstir rPéFtl%‘alduEre rigd o f Theraspung of sughya gugipmapy salhean b foH F¥aMRIet he
crystallizati _S9pegkb) C § I £.€fheO0 0 0 ;
preferably usggt, gzgr ﬁt'c/aljl %a'r%%d)l/ 0[r)lr Ee ee%;%%%zgggat%%ﬂ%nt rg@gulé qulw %%I%ﬁl'ﬁtels

cool ing in st gpefelabtyadns5bé S earh, mdticuldrlyapreferabilng - Sovtar i ous tenperature/time
profiles. Linear profiles with a constant rate of cooling and convex
profiles in which the rates of cooling at the start of the crystallization
are |ower thargdseyahith 4rB9rQeak @f the PPocesy adcotding &) tHRNnddioR 8¢ alkaRdnetdld The
vari able or fixed cooling rates which are passed through here are in the
range fr3din abdudraxides, alkalp mefal kaltsTorequetssndrn galissafevqals agidss sichigs plikalivagtal | ess

t han about 10 h [ .i rlv.pref [ hecr gr ut
0.5 to 8 K/h, t{C/ 'rb)\}tyg%?st’i §ru%§{althy?%grt%f éarﬁ%?m"?/ @%%%}yrgar%{gse%%%ﬁqgg%%u%&%
about 6 K/ h. 3Qmpaandd &f the Torn@aWHY,ahuvtdch & hdshiie aboventgtideRiemdaning “ne
concentration wei ghed out, and the cooljng end tenperature depeﬂd%on t he
desired susperiikadinmeighsadirraaeterary saligh thaagmatio sy dioxy epoprushelshe lymylke

cooling end t e r e, r r ] Lk h SU i
content of abguﬁﬁ ingitct{ oﬁﬁogl\f\l{)).f%eﬁp%rg{:tlx%ﬁt a?‘l%%/e‘%F e%%ggl é?'i‘%({)ﬂ%ﬁe% @gs&h@gﬁm . %
iS preseds at tethatuitylempoaiinioepotassiing pladnblate ipera partieulafly phefertab¥(presen60C,
preferably about 25 to 40C, particularly preferably about 28 to 38C, is
used in the particularly preferred process of crystallization of diphenyl
carbonate f ror%d?ﬂs@qutﬁﬁni’,“sbﬁ'iuﬁﬂ%@ssihﬁ, RSN YeBlesith] S4PBE BARAR - as ANkl

desi red suspension concentration can be achi eved by cooling by a
surprisingly smethl saltsapdithiumesafiidrh eandnpetassiunaphgnolaes tase 40efrably gregent,

tenperatures particularly preferably potassium phenolate.

30



10 of about -10 to 20C, preferably about 0 to 15C. Both the crystallization
start and the end tenperature are thus in a range which is very favourable
‘for. an industrial procedure. The systemis preferably seeded with a

nucl eati ng agewh ofigkRe crystallization start 15 tenperat ur @CTHRD20105

di aryl carbonate which is to be crystallized is particularly preferably
enpl oyed here. The anpbunt of nucleating agent is about 0.01 to 10%
preferably about 0.02 to 1 % based on the yield of solid obtained after
the crystallization. 20 An after-stirring time of about 1 to 2 hours is
pref erabl y maiAmmbniach, phosphenivon pyridinam sufepismaenguanidiriusy safs vhich ayve

cat al yst-cont gl nj ng not.her |iquor ..forned LS .separat r t . .
crystallizati g'lﬁ B’rgﬂiﬁgl’ §§/’ tQﬁgﬁﬁra&yiélén@glég]' tgﬁgﬁa%f%.digc? f%(?ggg%nilcnrgdlg? lﬁ
pressing of f, c2dbé blds@itial qutbinary dditsS UGk iricald édntdlblbd Bnticeoi differigdtandn

etc. The nother liquor obtained is optionally combined in step d) with
further sol utindintiresbofasavers! dunterngrivadltsi ¢an entionelv alse bragmpleyeshc i he fa@et he

reaction,. for recycling. of the catal [of0} . i t

Further vr ki b Sidnis g BesE8 8 Y braRBge SRlighaf’ GERhanty PresBi i,
sol vent. Al t ermahpiliphosshoRived, akfabofyldn@omiomhend! idtabutyl phoEpHadhed 8528
PCT/ EPO2/ 09105 -11 can be worked up to obtain the yaluabl e.substances, e.qg.

pl ati num gr ougustkarmoze preéesipd) andgetrabutyiammoprig: isggrtisaiarlyfreferry
crystallization product fornmed surprisingly conprises not an adduct (e.g. 5
phenol - di phenyl carbonate adduct) but substantially di phenyl carbonate even
at | ow diaryl Alesriaivalye trieliyiantise basHsesuchgas npbutilaimess, diisoprogylethwlamipet

conponent s, by-products or, ere appropriate, also hydroxyaronmatic ROH,
can be stpar atQ@Uﬁbﬁﬁr%ﬁé}s%péesﬁgﬁf erred 10 working up variant e) by
washi ng the crystallization product with an anhydrous wash solution, e.g.

by suspending the crystallization product. Suitable wash solutions have the
| owest possi bl Bhe(leadelii4 ipresert)insml arbourit tipdependent af yhe stoichiometry. The ratio of

platinum metal, e.g. palladium, to base is preferably such that 0.1 to 5,000,
preferably 1 to 1,000, particularly preferably 10 to 300 equivalents of base are

15 present per mol of platinum metal, e.g. palladium.

According to the invention, the aromatic hydroxy compounds R-O-H are preferably
optionally substituted monohydroxy compounds, such as phenol, o-, m- or p-cresol,
0-, m- or p-chlorophenol, o-, m- or p-ethylphenol, o-, m- or p-propylphenol, o-, m-

20 or p-methoxyphenol, 2,6-dimethylphenol, 2,4-dimethylphenol, 3,4-dimethylphenol,
1-naphthol and 2-naphthol, and phenol and o-, m- and p-cresol are particularly
preferred, very particularly preferably phenol.

In the case of substitution of the aromatic hydroxy compounds, this is generally by 1
25 to 6 substituents with the definition of C;-Cig-alkyl, C¢-Cas-aryl, C7-Cys-aralkyl, C,-

C s-alkoxy, fluorine, chlorine or bromine.

Di- or polyhydroxy compounds, such as resorcinol and hydroquinone, and tris- and
bisphenols, such as 2,2-bis-(4-hydroxyphenyl)-propane (bisphenol A), 2,2-bis-(3,5-
30 dimethyl-4-hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane, 1,1-
bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane ~ or  6,6'-dihydroxy-3,3,3',3"-



carbonates, but a good solubility for the conponents otherw se still

present in the 15 reaction mixture. Substances intrinsic to the systemare
'preferably used as the wash solution, e.g. the hydroxyaromatic ROH, the

di aryl carbongf®ez/é1868s0l vent or m xtures of these conpoundectviembiongsi s
particularly preferably carried out with the substantially 20 pure
crystallization solvent. A m xture which substantially conprises

sol vent/di aryl carbonate or solvent/diaryl carbonate/ ROH is very
particularly preferably used for the washing, solutions which are saturated
with diaryl céetiaoediyd-laitdpicabisdindans, Rid-hydroRphenypow's iti#-bydrosytiphenyy

bei ng used here. .25 In the particularly preferred process of .
crystal i zati &6 bF rﬁ?“b?ﬁtﬁ&? SEArhInAE ¥9 gmen&ﬁoﬁﬁgc%ﬁ?ﬁe&o?u(ihnscilwéons
sol vent chl or ebRPASIAE. olEehibBBates dnlUsataly &l e6@PbieneAlchh elsdWe Wokked up
chl or obenzene or chl or obenzene/ di phenyl carbonate sol utions or

chl or obenzeneheiosdiogyip theprasasst ascptdingoio thelinvensies. Mixtuee ofdigpergbangtast
ferably has.a . f - i f erabl
Pbout 220"t o i EREFABRAAS 4t BR8HY il oAkl EUsEbE folel i 0, Y

03/ 018528 PCT/ERARsASHERE mbaneH @idy bubsequeatiptreacsdiofilrthebén aslic pheseasr melt
possi bl e. Washi ng is very particularly preferably carried out at about the
crystallizati &%#C8A%-t enperature with a saturated solution of the diaryl
carbonate. 5 The washing process is carried out with an anmount of about 20
to 500 wt.% preferably about 40 to 400, particularly preferably about 50
to 350 wt.% dhetdiRitioasdf thelraddtion, mbaigednatept Aecdn bt emitedk éf tHenreactipmefser r ed
manner, the crystallization. product here is cqnverted w.th portions _of 10
the was hltq i quidlieddy suvied Qut d%é‘Pa%fP@ﬁg? splypnlex |58IV§BE\§%FIP%?%PH%“ is” then
crystallizati QpefefaBit Glso! &nﬁlo"y&i oL SRENGPdallifatiom, tsthcdOsdparatoRf add énikfieal
anmount of the wash lI'iquid and'filtered and the operation is then repeated
with a furtheropéftipus 8 thms B6avpidedwash sol uti on then conprises, where
appropriate, catal yst conponents, 15 hydroxyaronmatic conmpound ROH and,
where appropriate, by-products. It can be worked up in various ways to

obtain or sepay@yBstRitkd t BESBORRTRO NBEXaSubsHAL R thEnd-N o%?@llyn@déarohr@m of
t he washi ng agent is recycled into the reaction are preterred here.

Preferably, titempasrdsgndgemploysgias drraarpipatie selventibr Resitplapibsdtugnts gere.gal  or
ff’gﬁgft e separ@tinauaf foof, tNen SO aryl §r SIR6R) PRI ASroYrbibst ffifdHRELE"
sulfones or halogens. Examples which may be mentioned are benzene, toluene,
anisole, chlorobenzene, dichlorobenzenes, fluorobenzene, xylenes, mesitylene,
naphthalene and biphenyl. The aromatic solvent preferably has a boiling point of
20 about 70 to 180°C, particularly preferably about 80 to 150°C. Mixtures of aromatic
solvents can also be employed, but pure solvents are preferred. Chlorobenzene or
chlorobenzene-containing solvent mixtures are particularly preferably employed,

very particularly preferably chlorobenzene.

25 The solvent is employed in step a) in a concentration of about 3 to 80 wt.%,
preferably 10 to 60 wt.%, particularly preferably 20 to 50 wt.%, based on the total
reaction mixture. The desired concentration can be adjusted, depending on the
previous history of the reaction mixture, by dilution with solvent or conversely by
concentration steps known to the expert for partial separating off of the solvent, e.g.

30 by vacuum distillation. A portion of the hydroxyaromatic compound ROH can

optionally also be separated off at the same time here.



20 optionally worked up further:-and/or recycled into the reaction. The
crystallization product is further purified during the washing and
‘sur.prisingly conprises substantially adduct-free diaryl carbonate with

adhering sol veyd ofieigsgues. For further working up, the diarydcegrdonase can
be freed from adhering solvent e.g. 25 by applying a vacuum or washing with

a further, nore readily volatile wash |i d. The further wash liquid can
then al so be separated off by applying a vacuum A purity which is required
for the intended use can optionally already be achi eved here. WO

03/ 018528 PCT/r21iaain5 techBolbgies hetch pass sitdoldesonibedti img defaily dor amampke dne. g.
extraction, further solutio rystallizatio r | ti and subsequent
distillation, Cchemﬂl%scﬂeaﬁ%&n@@c &S5 ST -EQ@HF%W&?@‘PW&S Erggippedia

purification RFOGASSASE Chediryl NSENEL.O08BL SAcRfdNE d8RadehECHSRBIAtib® Nndf
diaryl carbonate R-O-CO- O R from m xtures which conprise hydroxyaromatics
ROH and opt i oPatdipitations ¢earbei employedi iestepi by fadthietpresss accotdingitogthy inveatiewnat e.

The crystal lizati an product tained in. f sur pri si_ngl (S

adduct & or 10 TRes RS ARk oressTedd SRl B RudirBle 30 S GPEBO R 48,

less than 70 wWay@0dieRdbns Btdordiag @ HRAdYeciRiatibAN@dd RBormhiRndadhE asty M.

substantially conprises qure di aryl carbonate _and solvent. It thus offers a
3!

purification ploeeris, thriudatainyUllewnns dincselopgdiz ot jladustrial Ghemistan Oth d.»
particularly - J.At. Lve. nar ' LSE il : : {yeaf! ar
advant age of ?I@gi g?éS{é%‘é‘g?%E%sgr %t?ljr;@ tgﬂf #eﬁ r?%e\%ke%t%réo!r:l&?lg@tg %ta(%lg’%dgggﬁ or‘?}C

sol utions in wahGiudubls. diAdr yhe appdransdsecho@nhentexicharige surfaicete andirgeodlingm
about 25 to 95 wt. % can be enpl oyed. M xtures of ri ous di arcﬁl C rbqt%ates,
e.g. crelyl prasylatientheisamneraiwgs sfatsAdslow ag thass af Be coglant 15py ’é‘lgr%’r“ét | so
be contained i | 20 sol utions which can be enployed, and can be
purified by thﬂéa%%kggé@g%gtfg%rsdi ng to the invention. The processes accordi ng
to the invention are preferably enployed in the oxidative direct

carbonyl ation of ROH to diaryl carbgnates R-.O CO. but .are in no way 25
linmted only t@ffﬁ%@?leﬂ*i‘?@ spivber STsEl AL %?é?% Gt i P PRI OB I The
preparation of. diiafiYdr vt RPARKEStYBY stift@ b @AIsSUbhf dthadk withoOf badfled. Kyl
carbonates or other diaryl carbonates or in the decarbonylation of diaryl
oxal ateslSIn principle, it can also be enployed in preparation processes
based on the reacti.an of ROH wi. t haesgen 0 I tihe 0

according to t eSpF?f\?‘(Sn%%’ereﬁ %‘g%utaﬁ/s\}g °gea%§Pr€Po°ée8°H$wgﬁ?? ft%cg |do§1 0 the

cont ami nat ed DACstS18MtRINNI SyikciTiotiife Dufpatselabolis 8086 @, W/ naretpreferablyV¥ded,
03/018528 -14 A a solution of the mxture in an aromatic solvent is

prepar ed, PCT/mEroiablosfembly sbui0i2da Ok Wt al 1 i zation is initiated by

| onering the tenperature and optionally seeding,

20 The cooling in step b) can be carried out according to various temperature/time
profiles. Linear profiles with a constant rate of cooling and convex profiles in which
the rates of cooling at the start of the crystallization are lower than towards the end

of the crystallization are preferred.

25 The variable or fixed cooling rates which are passed through here are in the range
from about 0.01 to 20 K/h. The cooling rate is preferably always less than about
10 K/h, and is particularly preferably in the range from about 0.5 to 8 K/h, very
particularly preferably in the range from about 1 to about 6 K/h.

30 The starting temperature for the cooling depends on the concentration weighed out,

and the cooling end temperature depends on the desired suspension concentration.



5 Cthe nother liquor is separated off fromthe crystallization product,
and optionally D the substantially adduct-free crystallization product is
‘washed Wwith a washing agent. 10 The progress and the suitable

sol vent s/ par aRgh gi/GisE®r € are the sanme as descri bed above forpowrpoRogosp a
reaction solution. The foll ow ng exanples are intended to illustrate the
subject matter of the present 15 appli catil n, but without limting it. In

t he exanpl es, tetrabutyl ammoni um brom de (TBAB) is regarded as an exanpl e
of an inpurity or catalyst conponent to be recycled. TBAB represents a

gui del i ne subﬂthamoelnvg%mll'tempenatme aprefesabtypsdilistedt harospdnbat a salids cottentifghest

concentration n20th eed and UIfIC faghor ,of. which I.n, the
crystallizati 6‘h°‘ﬁr](9dt?c r{g stg'rfgrﬂ %%‘ﬁqéasﬁ % PhE Prest ¢t H

sol utions can@gpehiual ned e. g. by known processes for the preparation of

di aryl carbonat es e.g. in accordance with DE-A 19 605 167. 25 The exanpl es

are based on the particularly preferred preparatl on of di phenyl carbonate
from phe ;. however

be est abl shecf‘tg'i?rtttfsile1 “ﬁ‘i}g?é’g géﬁt@rtgf thfe l?'yﬁb caf (t)(}rrgﬁcec(si%gng?S to

03/018528 - 15 JrxemiBlyeab&KieT2ERE2APL1A5 Beacihi ti patlutlmywprmhett m@msi@fed
inter alia, phenol, Bi pheny| car bonat e (DPC), nonochl or obenzene (MCB

and
tetrabutyl armenystatlizntioni ofediphems) capkonetea fey nBXTalsesantBeﬂ‘@PH]t & dhes tSP]r"F‘etd
b can Blordtfiale, YRGBl BRI bBo U RcRicQUPSY oG L 01

pr ocedure can Dbe rea rze I'zat1on conditions are state
each case. The aweisdly kmall Oémlbdilﬁu&t diffeience ofatout 20 tor#t& Kutoegnd temperatures

tall t duct d i b )
oY omat olf apht a%gtuﬁﬁrt@%ﬁ‘&grf Ebpoaodind ls3he BYE e v Bastne e 8 be
det erm ned by ehd é?{l Adtule et 1nsef g@rv@ltcﬂﬂevéQ tARABIHO Mdrefit inldSstrial

cal cul at ed bac rom Its t conposi tion product tributylam ne.
Exanpl e 1 15 Aroeedote. on m xt ure from the aromatic direct carbonyl ation of
phenol with a conposition of 35.6 w.% MCB, |7.0% phenol, 7.2%

t et rabut yl ammoni um brom de and 40. 2% Bi phenyl carbonate is crystallized in

a stirred crysfgl é\xlséﬁﬁls%rettraﬂf QIed Rath §hhélé@tfn Lugéﬁr ateth® ReGkAli£atidh istarer
output P/V = 0.2 m xture i s seeded I phenyl carbonate at 34C

and cool &8l at temperetureigandaths diryd vanai?dwbwe 1§d|°| s crystallized is particularly
preferably employed here. The amount of nucleating agent is about 0.01 to 10%,

preferably about 0.02 to 1%, based on the yield of solid obtained after the

crystallization.

20 An after-stirring time of about 1 to 2 hours is preferably maintained at the cooling

end temperature.

In step c), the catalyst-containing mother liquor formed is separated from the
crystallization product by known processes, such as e.g. decanting off, pressing off,

25 filtering off with suction, filtration, centrifugation etc.

The mother liquor obtained is optionally combined in step d) with further solutions
obtained during washing and can be passed back into the reaction, for recycling of
the catalyst components, directly or after further working up steps, e.g. complete or

30 partial separating off of the solvent. Alternatively, some or all of the mother liquor



20 content of the reaction mxture is determned. The result is shown in
Tab: 1. Tab. 1: Tenperature [C] 34323027.5242010Sol i ds cont ent

[wt. 9% 06811141723 25 Exanple 2 A weight of 500 g of a m xture of the
conposi tion 3wdoyd18848MCB, | 6. 2% phenol, 8.1 %t etrabutyl ampoT/ErsRo91051 de
and 40. 6% Bi phenyl carbonate is seeded w 0.1 g DPC at 31 C and cool ed
with a stirred crystallization apparatus Wwith a cooling WO 03/018528 - 16
PCT/ EP02/ 09105 rate of 5 K/h to a crystallization end tenperature of 25C
The crystals are filtered off and then washed with 100 mMl of a saturated
sol uti on of DR iba WwiEBed 1pIo Iobgpinfthe veluable substancebt @gnplatindrh ezreemrpwsdls.i on
of the sanples is.sha in Tab, 2. g Tab. 2: MCBPhenol TBABDPCMWbt her |i quor
[ Wt . % 40. 619. P%‘éﬁ‘.gé%ﬁ\%é’?f‘%‘a’e%?’%?&n I's [wt.9% 15. 710. 95. 269. 2Washed crystal s
[W. % 24.50.50.074.8 Exanple 3 10 An amount of 900 g of a m xture of the
conposition 35.1 w.% MCB, |6.2% phenol, 8.1 %tetrabutyl anmoni um brom de
and 40. 6% di pHaaysrystallizatien eroducs demprad WRIPRsingly, apppBIes| netarbAIdEE §18-34C

Cemporat o o of Ecbfa bRl Afielbup o EpnffTuBRAS] FRRbERC KER S0

vari ous anountdéarglf catbomatewoateats. sol uti on of di phenyl carbonate in 15
chl or obenzene and after-washed with 10 m cycl ohexane. The results,
expressed as the anmobunt of washing agent relative to the weight of the

filter cake, L N..Tab. b ) Ofiny, C

[ Wt . % 050 1502%8@@@@\[’\9\%‘#‘94%3’1 S, ggo?aégi?éita%ﬁﬁ@gg%s’r by AEbEIRer, whore
g fromthe ar apptopdatdj alec hydrakyrombtic RO, ahn b sppdrated o rthsr inonpeirtedon of
35.6 wm.% MCB, 17.0% phenol, 7.2%tetrabutyla i um br om de and ,40. 2%

di phenyl 1Gar borikioe & et 9 iy aasting e eoveialliation orooet 3af 4 pRPYSRWShchor
WO 03/ 018528 ~agh solution, ¢. g. by suspending the crystallization product.

Suitable wash solutions have the lowest possible (additional) solubility for diaryl
carbonates, but a good solubility for the components otherwise still present in the

15 reaction mixture.

Substances intrinsic to the system are preferably used as the wash solution, e.g. the
hydroxyaromatic ROH, the diaryl carbonate, the solvent or mixtures of these
compounds. Washing is particularly preferably carried out with the substantially
20 pure crystallization solvent. A mixture which substantially comprises solvent/diaryl
carbonate or solvent/diaryl carbonate/ROH is very particularly preferably used for
the washing, solutions which are saturated with diaryl carbonate and contain as little

ROH as possible preferably being used here.

25 In the particularly preferred process of crystallization of diphenyl carbonate from
mixtures of phenol in the solvent chlorobenzene, washing is thus preferably carried
out with chlorobenzene or chlorobenzene/diphenyl carbonate solutions or

chlorobenzene/dipheny! carbonate/phenol solutions.

30 The washing agent preferably has a temperature of about -15 to 50°C, particularly

preferably about -10 to 20°C, where washing agents which are not saturated with



PCT/ EPO2/ 09105 type stirrer under a specific stirrer output P/V = 0.2 WI.
The mixture is seeded with di phenyl carbonate at 34C, cooled with various
‘linear cooling rates to a crystallization end tenperature of 20C and
filtered and tweodwilssmar cake is washed wi th a DPC- sat ur at ed Rd3FEERI02105 ON
(volume ratio of wash liquid/filter cake 5 2/1) 5 and after-washed wth 50
m n-hexane. The TBAB content of the cryst gl'l i zation product is determ ned.
The result is shown in Tab. 4. Tab. 4: Cooling rate [K/ h] 1052TBAB

[wt. 9% 3.00.6<0.2 10 Exanple 5 A m xture of the conposition 35.1 wt. % MCB,
16. 2% phenol , d&rgb/(cmbonaibmyuldn’nmismnlcbra@np@elbémdr@esm ds plesnyertisalagynat e
is seeded with 15 di phenyl, carbonate a 4C in stirred crystallizar
with an anchorp-r‘%f%glys‘fqpr??(g%uﬁo@f’“/@?ic&’(lsialgﬁaglc?flﬁng tgl{np?rlaﬁl ° 8 pamaéurg% t hen
cool ed wi th a sgR@ibh BYtHeti&yLarboriifch to a crystallization end tenperature of
20C. The crystals are filtered off and then washed with a DPC- saturated MCB

solution (volune ratio of wash liquid/filter cake = 2/ 1 ). The TBAB

content of therh[%réé?s}h?r%g]?oactegsoﬁ 95189@’%% | it Qﬁ‘gﬁlédﬁt T#bont %ggtolﬁkg) poha0e

particle size a stirrer outputs i1s ween about

m cronetres. Tadferably SReid0. tos400, rparticalsriyuprefRrably \Abdgt0SM &0 310 .va0e ATBAB
[wt. 9% 1.61. 1<0. 2<0.2 25 1 . WD 031018528 PCT/ EP02/ 09105 - 18 Pat ent
claims: 1. PrdvasBsolugpendwsedon thadiltsrsakeat al yst conponents from reaction

m xtures which conprise diaryl carbonates and aromati c hydroxy conpounds,
characterized 5 in that a) a solution of hydroxyaromatic, diaryl carbonate
and cat al yst dompoefents mannen ther aystallicatsml preduct hsrepis epavesidd With porionsuef on

crystalljzatiop is jnitiated b owerjing the tenperature and optionall
seedi ng, 1@0 c)tﬂ? H@Sbgf%@é? -586%?‘{31%? ttjo'%otf‘i’\reFx‘e}“il figich §E%te€15r‘§§ %31%5%?01% om
the crystalli zabhRe iPliRdYEdpenddcinOBt {00kt ¥ bttRa61AI GMdEntdDf thBevaIRlijeld
liquor is recycled into the reactor for the preparation of diaryl carbonate

or i s worked wgndtfdtecsst anidrthesepenatisings thebgereatedsyith & fusthenbhter Thyt-¥at al yst
residues and other inpurities are renoved fromthe crystallization product
by washi ng.

The wash solution then comprises, where appropriate, catalyst components,

15 hydroxyaromatic compound ROH and, where appropriate, by-products. It can be
worked up in various ways to obtain or separate off these components. Variants in
which all or some of the washing agent is recycled into the reaction are preferred
here. Preferably, the washing agent, optionally after working up, e.g. partial or
complete separating off of the solvent, is combined here with the mother liquor,

20 optionally worked up further and/or recycled into the reaction.

The crystallization product is further purified during the washing and surprisingly
comprises substantially adduct-free diaryl carbonate with adhering solvent residues.
For further working up, the diaryl carbonate can be freed from adhering solvent e.g.
25 by applying a vacuum or washing with a further, more readily volatile wash liquid.
The further wash liquid can then also be separated off by applying a vacuum. A
purity which is required for the intended use can optionally already be achieved

here.



2. Process for the purification of diaryl carbonates from m xtures of

di aryl carbonate, aromatic hydroxy conpounds and optionally further
rconponents, 20 characterized in that a) a solution of the mxture in an
aromati c sol VeWh od/Giseisepared, b) a solution crystallization g@r/Emrioddsed by
| owering the tenperature and optionally s§§di ng, c¢) the nother liquor is
separated off fromthe crystallization proddct, 25 and optionally d) the
substantially adduct-free crystallization product is washed with a washi ng
agent. 3. Process according to claim1 or 2, in which the diaryl carbonate
i s di phenyl 3Fuethedhgasiblearbrking apovatiamts hger @xy evtmptiond fugthghesobition )

", WD 03/018528 -..19 PCT/ EP02/09105,4. Process ,acgording ta claiml1l qr 2,
in which the SFPGIANZaUSBT &t MEGHEr 288 subeay e,ﬁ}g@ﬁgt_lorg_ %F’r gr@‘é%(glag]cglgﬁdi ng

to claiml or cystdlizaibhs; And BheERIUvADpurcatibe pRREyENt IS 5 about 3 to 80
W .% based on the total reaction mXture. 6. Process according to claiml

or 2, in which seeding with a crystallization product of the diaryl

carbonate to crystallized in an a . Oof t sed
on the yiesel d 3?’6318?{? °8be\15§| Wé’&{ae @ec%%?’}lléaf?g&ad ?ﬁ{?ﬁl %a?té%gaﬁ% .R'C}g:%'gi%@gss
according to GhigtuieslwRich %omigﬂsé/\hj}cﬁbxjidﬂ@maﬁﬂsm@HrhnHSopltionﬁr}Eﬂlrﬁhélomlﬁlrﬁib@,rt
tenperature of about 20 to 60C with a cooling rate of 0.01 to 20 K/'h to an
end t enper at ure additigmin the dirgylicgrbppate. 15 8. Process according to claim 1 or
2, in which a washing operation is carried out with a washing agent which
is substantially conposed of the chosen solvent or a solvent/diaryl

car bonat e m XtTheecrgstaltizsttdny prodhcti ehtyihed anr fewn atiprisingthyoxgrapiseatriocadduetsusfe. 20

O PO a0l 63 R e vk Bt bR SIS o, yeshing, oent
5,’[ elpn b;M.“ (2:2 Sehdll Bub s’ 4iffad P YhttioRe®l o ARV EolrdPy shBstantill} Rnfprides duten
. A&[ 3. A9Y% A9.dYarik ¥arholate And3solaent, AdtyYhyusl pffadsYa ASEificatid Areiesslfpr diaryl
ALYY. AOY. A Aé‘ar 'oﬁzl(tlg’s g&'}fi/gh 1Zs>e§?ici&1t and not particularly energy-intensive compared with
distillation.
15
A particular advantage of the process according to the invention is that reaction
solutions in which the diaryl carbonate content is in a wide range from about 25 to
95 wt.% can be employed. Mixtures of various diaryl carbonates, e.g. cresyl phenyl
carbonate and diphenyl carbonate, can furthermore also be contained in the reaction
20 solutions which can be employed, and can be purified by the process according to

the invention.

The processes according to the invention are preferably employed in the oxidative
direct carbonylation of ROH to diaryl carbonates R-O-CO-OR, but are in no way
25 limited only to this. The process can also be very readily used e.g. in the preparation
of diaryl carbonates by transesterification of dialkyl carbonates or other diaryl
carbonates or in the decarbonylation of diaryl oxalates. In principle, it can also be

employed in preparation processes based on the reaction of ROH with phosgene.

30 However, the process according to the invention can also be employed for

purification of contaminated DAC-containing mixtures formed elsewhere, in which
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The following examples are intended to illustrate the subject matter of the present

15 application, but without limiting it.

In the examples, tetrabutylammonium bromide (TBAB) is regarded as an example
of an impurity or catalyst component to be recycled. TBAB represents a guideline
substance which occurs as the catalyst component with the highest concentration in
20 the feed and the purification factor of which in the crystallization product can be
measured the most easily. The reaction solutions can be obtained e.g. by known
processes for the preparation of diaryl carbonates, e.g. in accordance with DE-A 19

605 167.

25 The examples are based on the particularly preferred preparation of diphenyl
carbonate from phenol; however, it is easy for the expert to adapt the conditions to

be established to the physical data of other diaryl carbonates.
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Reaction solutions which comprised, inter alia, phenol, diphenyl carbonate (DPC),
monochlorobenzene (MCB) and tetrabutylammonium bromide (TBAB) were added
5 as a feed into a stirred crystallizer; by use of several crystallizers in cycles a quasi-
continuous procedure can be realized. The crystallization conditions are stated in
each case. The composition of the starting reaction mixture, crystallization product
and mother liquor is analysed by gas chromatography, it being possible for the

weights of the components to be determined by means of an internal standard. The

10 TBAB content is calculated back here from its thermal decomposition product
tributylamine.
Example 1

15 A reaction mixture from the aromatic direct carbonylation of phenol with a

composition of 35.6 wt.% MCB, 17.0% phenol, 7.2% tetrabutylammonium bromide
and 40.2% diphenyl carbonate is crystallized in a stirred crystallizer with a cross-bar
stirrer under a specific stirrer output P/V = 0.2 W/l. The mixture is seeded with

diphenyl carbonate at 34°C and cooled at a cooling rate of 5 K/h and the solids

20 content of the reaction mixture is determined. The result is shown in Tab. 1.
Tab. 1:
Temperature [°C] 34 32 30 27.5 24 20 10
Solids content [wt.%] 0 6 8 11 14 17 23

25 Example 2

A weight of 500 g of a mixture of the composition 35.1 wt.% MCB, 16.2% phenol,
8.1% tetrabutylammonium bromide and 40.6% diphenyl carbonate is seeded with

0.1 g DPC at 31°C and cooled with a stirred crystallization apparatus with a cooling
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Unwashed crystals [wt.%] 15.7 10.9 52 69.2

Washed crystals [wt.%] 24.5 0.5 0.0 74.8

Example 3

10 An amount of 900 g of a mixture of the composition 35.1 wt.% MCB, 16.2%
phenol, 8.1% tetrabutylammonium bromide and 40.6% diphenyl carbonate is seeded
with 1% diphenyl carbonate at 34°C and then cooled with a cooling rate of 5 K/h to
a crystallization end temperature of 10°C. The crystals are filtered off and then
washed with various amounts of a saturated solution of diphenyl carbonate in

15 chlorobenzene and after-washed with 10 ml cyclohexane. The results, expressed as

the amount of washing agent relative to the weight of the filter cake, are shown in
Tab. 3.

Tab. 3:
20

Amount of detergent [wt.%] 0 50 150 250
TBAB [wt.%)] 6.1 1.2 0.7 <0.2

Example 4

A reaction mixture of 900 g from the aromatic direct carbonylation of phenol with a
25 composition of 35.6 wt.% MCB, 17.0% phenol, 7.2% tetrabutylammonium bromide

and 40.2% diphenyl carbonate is crystallized in a stirred crystallizer with an anchor-
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product is determined. The result is shown in Tab. 4.

Tab. 4:

Cooling rate [K/h] | 10 5 2
TBAB [wt.%] 3.0 0.6 <0.2

10

Example 5

A mixture of the composition 35.1 wt% MCB, 16.2% phenol, 8.1%
tetrabutylammonium bromide and 40.6% diphenyl carbonate is seeded with 1%
15 diphenyl carbonate at 34°C in a stirred crystallizer with an anchor-type stirrer under
various specific stirrer outputs and then cooled with a cooling rate of 5 K/h to a
crystallization end temperature of 20°C. The crystals are filtered off and then
washed with a DPC-saturated MCB solution (volume ratio of wash liquid/filter
cake = 2/1). The TBAB content of the crystallization product is shown in Tab. 5.
20 The average particle size at all the stirrer outputs is between about 100 and

150 micrometres.

Tab. 5:

Specif. stirrer output P/V [W/1] 0.05 0.1 0.2 0.4
TBAB [wt.%)] 1.6 1.1 <0.2 <0.2

25
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comprise diaryl carbonates and aromatic hydroxy compounds, characterized
5 in that
a) a solution of hydroxyaromatic, diaryl carbonate and catalyst
components in an aromatic solvent is prepared,
b) a solution crystallization is initiated by lowering the temperature and
optionally seeding,
10 C) the catalyst-containing mother liquor is separated off from the
crystallization product,
and optionally in each case
d) the mother liquor is recycled into the reactor for the preparation of
diaryl carbonate or is worked up to obtain valuable substances,
15 €) adhering catalyst residues and other impurities are removed from the

crystallization product by washing.

2. Process for the purification of diaryl carbonates from mixtures of diaryl

carbonate, aromatic hydroxy compounds and optionally further components,

20 characterized in that
a) a solution of the mixture in an aromatic solvent is prepared,
b) a solution crystallization is initiated by lowering the temperature and

optionally seeding,

c) the mother liquor is separated off from the crystallization product,
25 and optionally
d) the substantially adduct-free crystallization product is washed with a

washing agent.

3. Process according to claim 1 or 2, in which the diaryl carbonate is diphenyl

30 carbonate and the aromatic hydroxy compound is phenol.
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