WD 2010/ 046320PCT/ EP2009/ 063606 - 1 - PROCESS FOR REMOVI NG AN ALKANCL

| MPURI TY FROM AN ORGANI C CARBONATE STREAM The present invention

rel ates twoaomaaerss for renoving an al kanol inpurity fromEe2&bem0s
cont ai ning an organi c carbonate and the al kanol inpurity. Exanples of
organi ¢ carbonates are cyclic al kyl ene-5darbonates (such as ethyl ene
carbonate) and non-cyclic dial kyl carbonates (such as diethyl carbonate).
It is well known to make cyclic al kyl ene carbonate by reaction of al kyl ene
oxi de (such as ethglene oxide% wi.th carbon dioxide in the presence of a
sui tabl e cat afySt=>suthR 10p1 0t e88 e have Bden deSC T el Pior ARxEnprEt i n
US4508927 and US5508442. D al kykpecarbenatesagan be produced by reaction
of al kyl ene carbonate with al kanol. Were al kyl ene carbonate (such as

et hyl ene carbonate) is reacted with al kanol 15(such as ethanol), the

products are dia&ﬁél%g§%§99a§svéﬁgﬁg%a§egggégykocg{ggﬁoégg ggg al kanedi ol

(such as nonoet hyl én col rocess s we wn-and an exanpl e

t hereof is dirseloesed iam 3530118 mplhiis ydacwrenrt sdirgeh0ses ta iprioeess i n
which di (Cl-C4 al kyl) carbonates 20and al kanedi ol s are prepared by
transest eri f iCCEETGT GRIRYTANey 1PERe W& Farate Wit R UE *EY--C, al kanol . An

exanpl e of an al ﬁﬁé‘ﬁﬁlégpﬁfi&i‘?&ﬂ% FRYpDE- €081 gi-ned,Ln; an, 0L ganhe

carbonate streamis an ether alkanol, for exanple an al koxy

al kanbl . JP20033009EZ cand s253P2G023 11037 er glaatented er eees $@3s1 ~wherlein

di et hyl carbgnate .and nonoet hyl ene.gl ycaol. are .nmade.fro t hyl. ene carbonate
and net hanol é‘gkﬁﬁefgfgofﬁ eﬁ%éfyéﬁhgﬁopﬁ%%ﬁ%%w%ﬁfQ%?%? y-ﬁFodﬁbt. In the
inventions ofwelR20033R0IL7 maWe 2010/1Q46320RCHER200YR6360F redction

of alkylene oxide (such as ethylene oxide) with carbon
dioxide in the presence of a suitable catalyst. Such

10 processes have been described for example in US4508927
and US5508442.

Dialkyl carbonates can be produced by reaction of
alkylene carbonate with alkanol. Where alkylene carbonate
(such as ethylene carbonate) is reacted with alkanol

15 (such as ethanol), the products are dialkyl carbonate
(such as diethyl carbonate) and alkanediol (such as
monoethylene glycol). Such process is well-known and an
example thereof is disclosed in US5359118. This document
discloses a process in which di(C;-Cs alkyl) carbonates

20 and alkanediols are prepared by transesterification of an
alkylene carbonate with a C;-C, alkanol.

An example of an alkanol impurity that may be
contained in an organic carbonate stream is an ether
alkanol, for example an alkoxy alkanol. JP2003300917 and

25 JP2002371037 relate to processes wherein dimethyl
carbonate and monoethylene glycol are made from ethylene
carbonate and methanol and wherein 2-methoxyethanol is

formed as a by-product. In the inventions of JP2003300917



and JP2002371037, said 2-nethoxyethanol is renoved by specific distillation
techni ques. At various points within said total process produci ng dial kyl
car bonat ewbrorviabieyl ene oxi de vi a al kyl ene 5car bonat e, ecgap@osssbonat e
streans containing one or nore al kanol inpurities may be produced. An
exanpl e of such al kanol inpurity is an-ether al kanol, for exanple an al koxy
al kanol . For exanple, in a reactor where ethanol and ethyl ene carbonate are
react ed i nt o adicetI®pl0 OR&Borat, e sEGan@ -mentbetdne tére ogl yicolrere veiddésyr eact i on
of ethanol wth ethyl ene Q)ii de,. rmed hy back-reaction of ethylene

fo
car bonat e i nt%§<ét'yi%e ildé and & i6xi de, into 2- ethoxyethanol

(ethyl oxitol) mRy {akeopbagginkEdriheninethyl oxthol prBycbe borardiRy a
side-reaction of ethanol 15with ethyl ene carbonate in such a way that

car bon di oxi d& dilkvlelceaded adied fatomyla ldwiltesle ok igleodicedlkStlisne furt her, a

side-feactio t et l. a t hyl I I -t | ace
produ%:i ng et %fll}%g\ﬁﬁet%l’ é)%%%\%/altce%%%%ﬁ%leﬁeeégﬁ%%#t %&%,tae%sﬁﬁgalés{lle?&% may be
formed via 2@decarbidcayladt iiapuafi thydr axye ity lp retdure dcamboradaenple of
Therefore, the product streamfrom a reactor where ethanol and ethyl ene

carbonat e ar U€acted it ¢TSI 1Carborat’e fand Hiddet Mylre & GIRE0IPE nmay

conpri se unconueided 1ethanol rounconvented set hyl.ene car hepate  (25diat hyl
car bonate, nonoethylene glycol and the above- nentioned ethyl oxitol

i mpurity. Thengr eséndensf csaibgnglticoxy calrdeamdled mpina Ay ertdny lbe adétoniarrent al
in any subsequent production process. Sai.d, al koxy .al kanol .inpurity . may for
exanble end (P MPRE ARG Searbonate H0Enat 3% 1ded s 5 St ar iy

mat eri al for ddne1syrt kesids ,off odineliemy! earkbaratee ifonomfs aitth ydiealeky|
carbonate and phenol. For exanpl.e, in a case where the dialkyl carbaonate is
di et hyl carbGRAPETENE iR CalSERy CaIk &dIde WO CETRA6 SEOPCTEPZ0G9 663606 -

3 - i”PUfityéﬁ%d%&@@hé%@ﬂ(ﬂetﬁ§¥‘%f%%&%h QéEIQ%k%ﬁﬁl%%%ﬁtFurther,
ethyl oxitol may be formed by a side-reaction of ethanol

15 with ethylene carbonate in such a way that carbon dioxide
is released and ethyl oxitol is produced. Still further,
a side-reaction between ethanol and monocethylene glycol
may take place producing ethyl oxitol and water. Still
even further, ethyl oxitol may be formed via

20 decarboxylation of hydroxyethyl ethyl carbonate.

Therefore, the product stream from a reactor where
ethanol and ethylene carbonate are reacted into diethyl
carbonate and monoethylene glycol, may comprise
unconverted ethanol, unconverted ethylene carbonate,

25 diethyl carbonate, monoethylene glycol and the above-
mentioned ethyl oxitol impurity. The presence of said
alkoxy alkanol impurity may be detrimental in any
subsegquent production process. Said alkoxy alkanol
impurity may for example end up in the dialkyl carbonate

30 that is used as a starting material for the synthesis of
diphenyl carbonate from said dialkyl carbonate and
phenol. For example, in a case where the dialkyl

carbonate is diethyl carbonate and the alkoxy alkanol



wi th the phenol starting nmaterial and/or with the di phenyl carbonate
product. Direct reaction of phenol and ethyl oxitol nmay result 5in the
product i omoahiouheszyl 2- et hoxyet hyl ether, and hence in trhe/Hre@w/06dsowal uabl e
phenol reactant. Further, such reaction results in the introduction of
undesired chemicals in the process andtRerefore to separation issues.
10Reaction of diphenyl carbonate with ethyl oxitol results in product |oss
as phenyl 2-enpoxyietyhyils eahbdnate ticd ,prsaduc edhyRurctdien,]l tiag lratetoer product

acts as a "poi.son” .in _any subsequent polynerisation of .di phenyl carbonate
into pol ycar W&ﬁ%t &hﬁatpglﬁnéﬂsl. Sﬁ@&téﬁ@nﬁla&e n iPh&iyH™ ¢&dfbonate i s

reacted w th QicsrePRENAH AJERR) pRRlygar bonate and phenol are forned.
Di phenyl carbonate can react with BPA since phenol is a relatively good

| eavi ng group. DPalreyit ¢arlsdnanes f( ek ods adice ey lc @riidwat 1 vhawewert
cannot be us r Qpol 4 te | r i i PA, since
al kan%l s ar e%%o%%gggg%@g\ﬁ%%& %%&%%ﬁl %o%hé)%;%ﬁ]t&% s%%hrl?a?ne hyl
oxitol) are meintdeeringadd llead g gradupd.l T herefodr ecadtacase Fuhemdr,
2- et hoxyet hyl carbonate is present in a diphenyl carbonate feed to be

y
react ed wi t h SEPR TFRENIIC25GII! We el E4s éd €45y o om's ANdSsHémA

2- et hoxyet hyl-rcarionat 6 oyt NQfr LI d tole rUHGR W IsccoNSEAUENt Iy stop
the pol ymerization process at one end of the chain. Consequently, phenyl
2- et hoxyet hylissarclsonat e has to be renoved from di phenyl carbonate before

the i@tter s 30%%%E%Ekgpcﬂétq %B%‘l carbE%%t%b%%%hEé%%&hi%&%%oﬁhat in a
case Where an organic car bonéjtg streamcontain ng an al’kKanol “impurity is
fornmed, it isedesivsedn @doermive 19aisd aal karelyli mpwthokyeWByl carbonate
2010/ 046320PCT/ EP2009/ 063606 - 4 - befaore any subsequent process takes
pl ace wher ei iS5t & OGVGEN - FoabERat éhies 1ertdst SedGthee T8 &l dabl e end

product . For wexampl.e, jit 4. needed Lo remyeany ethyl oxidiohdpurity from

a diethyl carbonate stream’5containing Said Inpurity before reaction of the
di et hyl car beratensitich iptenglo ltvaked oplaace maRefrerarli.ng dro exdaecdlsov erhexanpl e
MMerfSethanohf%ﬁ%nyl carbonate is reacted with bis-phenol A (BPA),
polycarbonate and phenol are formed. Diphenyl carbonate
can react with BPA since phenol is a relatively good
leaving group. Dialkyl carbonates (such as diethyl
carbonate) however cannot be used to produce
20 polycarbonate by reaction with BPA, since alkanols are
not good leaving groups. Alkoxy alkanols (such as ethyl
oxitol) are neither good leaving groups. Therefore, in
case phenyl 2-ethoxyethyl carbonate is present in a
diphenyl carbonate feed to be reacted with BPA, phenol
25 will be released easily from said phenyl 2-ethoxyethyl
carbonate but not ethyl oxitol which will consequently
stop the polymerization process at one end of the chain.
Consequently, phenyl 2-ethoxyethyl carbonate has to be
removed from diphenyl carbonate before the latter is
30 contacted with BPA.
The above exemplifies that in a case where an organic
carbonate stream containing an alkanol impurity is

formed, it is desired to remove said alkanol impurity



et hyl ene carbonate have been reacted into diethyl carbonate and

nonoet hyl ene gl ycol, the product stream 10al so contai ni ng unconverted

et hanol awd 2etodmubrne car bonate and et hyl oxitol side-preduaro0myscoe
separated by neans of distillation. The boiling points for the various
conponents in said product stream are merdtioned in the table bel ow
Conmponent Boiling point(C) ethanol 78.4 diethyl carbonate 126-128 et hyl
oxitol 135 mbrdetrylenve sglopeoluchd? o3 cetdnyl endecaricnat eh26@.i4 thsThe
distillation as referred to abave may result i.n a top stream containing
di et hyl car b&ﬁ&taélla?n&a&%@&ﬁ\?& t'éd TErREHOT & & Bott 6’@13515% &mSE6nt ai ni ng

monoet hyl ene rgloyeol and unsomyar,ed :ethy heneicarbonatey Mty litkghy, all of
the ethyl oxitol ends up in the top stream 20However, depending on the
speci fi ¢ conditlitods lgwaere bwhifglerdiss didtatilowardogarts edreé@m part of the

ethyl soxitol nmy _end up J.n fhe boty &”g;%tf’o% m, Suhsequent Ly, %%ie%éﬁp stream
may be further separélte(faby neans o Istillation’into a top stream
cont ai ni ng uneahvertted watthampdlenstli chhikes place.
Referring to the above example where ethanol and
ethylene carbonate have been reacted into diethyl
carbonate and monoethylene glycol, the product stream
10 also containing unconverted ethanol and ethylene
carbonate and ethyl oxitol side-product, may be separated
by means of distillation. The boiling points for the

various components in said product stream are mentioned

in the table below.

Component Boiling point (°C)
ethanol 78.4
diethyl carbonate 126-128
ethyl oxitol 135
monoethylene glycol 197.3
ethylene carbonate 260.4
15 The distillation as referred to above may result in a

top stream containing diethyl carbonate and unconverted
ethanol and a bottom stream containing monoethylene
glycol and unconverted ethylene carbonate. Most likely,
all of the ethyl oxitol ends up in the top stream.

20 However, depending on the specific conditions under which
distillation is carried out, part of the ethyl oxitol may
end up in the bottom stream. Subsequently, said top
stream may be further separated by means of distillation
into a top stream containing unconverted ethanol which

25 can be recycled to the reactor where diethyl carbonate



25can be recycled to the reactor where diethyl carbonate WO

2010/ 046320PCT/ EP2009/ 063606 - 5 - and nonoet hyl ene gl ycol are produced,
and a botwomstmerm cont ai ni ng di et hyl carbonate and thecetErydososicheol
impurity. As discussed above, before an organic carbonate is 5transforned
into a valuable end product in any subsequent process, the al kanol inpurity
has to be renpbved therefromas that mght interfere said subsequent process
and/ or any fuﬂkheKHMKﬂﬂQQSE@.gE@mOﬂh@I&bGW©d®x&MDl@pd[bi@OWE&mSS&h&Eche

et hyl oxitol |npur|ty shaul e renoved fromthe 10 ttonfstreanfcontalnlng
di et hyl car b&WAE &% He é?fé{l CHECER GEmFaA (e 15T ethyl oxitol
and diethyl carhonate could be separated by neans of a further distillation
step. However because of the small difference in boiling point between

di et hyl carbonat s aﬁasqgéﬁwl al@W@ ol b¢Sercapovergable) caéla@lhaéépafs ation is

very gunbers in n ihat n re,
there§|s a ngggﬂf%%#l gng?hp F% q} %%' NDV|ﬁ§ gn &l angFEQﬁéufﬁ%
from an or gamirecearshonaice adtka@arh (l@@iu&flﬁ:lyn@laSU(ﬂd) alek aralo viemp whietrye f rom

20Surprisingly it was found that contactlng t he organi c carbonate stream
with a catal yst ,“i&iic R8N anoi=sh ﬁ 7 5% FIORGRE T SHOSESH SEYESh by

reaction of the g kanQl: JMRWILIL M ) .t he OrLgaRIL %%h@ﬁ%at%h;éﬁ%%%%bng|y
the present invention relates to a 25process for renoving an al kanol

i mpurity fr omh@tsttﬁ%mt(bo’dt aixiiteg ameorgani choarlisomat e cared stchd raink e

i mpu hty, r|5|n contactln jthe stre at al sty t eff ch
reacflon of t anoI|Qn&%%%é vﬁ¥%cfhe aﬁgéﬁﬁ%oéﬁr o%a %f g‘organlc

car bonate |ndﬂﬂtdﬂrmmpﬂﬁhﬁ@ﬂlwml@hamhapabkamﬁﬂqﬂnmﬂﬁmkm @@ﬁ.b@e&@yﬂenoved
in accordance with the present invention, may be a d|(CI-05)aIkyI
carbonate, WEREIOR NS AU Dgr GEFSTESECaibghieacanched TARd G

distillation step. However because of the small
difference in boiling point between diethyl carbonate and

15 ethyl oxitol (see above table), such separation is very
cumbersome requiring many distillation steps and stages.
Therefore, there is a need to find a simple method of
removing an alkanol impurity from an organic carbonate
Stream containing such alkanol impurity.

20 Surprisingly it was found that by contacting the
organic carbonate stream with a catalyst, such alkanol
impurity is removed from such stream by reaction of the
alkanol impurity with the organic carbonate.

Accordingly, the present invention relates to a

25 process for removing an alkanol impurity from a stream
containing an organic carbonate and the alkanol impurity,
comprising contacting the stream with a catalyst to
effect reaction of the alkanol impurity with the organic
carbonate.

30 The organic carbonate in the stream from which the
alkanol impurity has to be removed in accordance with the
present invention, may be a di(Ci-Cs)alkyl carbonate,

wherein the alkyl groups (straight, branched and/or



WO 2010/ 046320PCT/ EP2009/ 063606 - 6 - cyclic) may be the sane or different,
such as nethyl, ethyl and propyl; or a di(05-07)aryl carbonate, wherein the
aryl groupe 208p4br0t he sane or different, such as phenylprT@r2@9/(06360€5) al kyl
(Co-C7)aryl carbonate, wherein 5the al kyl group and the aryl group are as
defined above; or a cyclic (G-C d al kyl éne carbonate, such as the
carbonate of ethyl ene, propylene, butadiene or styrene; or a m xture of
such organi c ayarlbanatres. t8pedicf iseald p,r the fergani,c scatbematre tihs/la di al kyl
carbonate, nor Ospecifically diethyl carbonate. The al kanol inpurity
whi ch has to gly eROVed 1Pt e St P)éa(r%(_:gh)taaﬂﬁ}r A THE B gan & atrbonat e
and sai d i nputid Wiyl aeeedancs Wd hHhe peesentyiifreariion.sury ke an et her
al kanol , nore specifically an al koxy al kanol, nost 15specifically

2- et hoxyet hamblenyvds desér i GedCaboVieyl (Cs-Crherdhogarbenathe @hRansn

i mpurkty in t.-r.eam ai_ning.th gani c._carhonat id ippurity
may b% corrpr:;trsil%d%llr]]&?hg%%glﬁﬁjgg%o threo%rg{ll%{yg%fo%v%. %;% ?&g% ;%%aal%lofég. 3to 8
W .-, nore specid icgallliy Q.5-C0))206 mil.cYeand rivosia tepeciddhcald yhe 5 to 5

wt . % The reaction of the al kanol inmpurity with the organi c carbonate
in the presefCePoR g Scatlalqfrsty IS Cac EFPRINEE St HEHE e £éntS SYRFERtT on,
results in transestigrificatd an@f JdheQrgan ¢ Larkenate.e-iherehare, 25the
catal yst that needs to be used in the process of the present inveéention
shoul d be a tuhanseswreriicf iceaticon teatial wstdiaBéfdr eatrtengritesemorienventi on i s
carried out, glg%i i%?%ﬂ?c%ﬂkﬁﬁnﬁn %%Oo%%%pic carbonate and the al kanol
inpurity doe$ ot ¢ttt aitn “d cayhlyéﬁ. MoYE i n 30particular, said stream
does not contai nThet saRseSt efmpiicationhcabahyst tbebor eehbecpr esemt the
invention is carried out. WO 2010/ 046320PCT/ EP2009/ 063606 - 7 - | The
transest eri f iS¢4tS28Nh COAtAIYSN % & Nve C4dded G ARG Es R ISVEhtTER iy be
one of many sui table Homaenequs and Nelerogeneoys &, ansester ifi catjon
catal ysts known fromprior art. 5For exanple, suitable honogeneous

transest er| f lad&tenon , c atcaley stos didvie 23den ade sdrkickxed alkau$835901E8 and i ncl ude

hydri des, oxides,. hydraoxi des, .al kanol ates, am des, .or salts of alkali
metal s, 1 e ST Sod G BOCASE T AUDIRGH &d CBSGM  Pref er red
honmogeneous The amount of the alkanol impurity in the stream

containing the organic carbonate and said impurity may be
comprised in the range of from 0.1 to 10 wt.%,
specifically 0.3 to 8 wt.%, more specifically 0.5 to

20 6 wt.% and most specifically 0.5 to 5 wt.%.

The reaction of the alkanol impurity with the organic
carbonate in the presence of a catalyst in accordance
with the present invention, results in
transesterification of the organic carbonate. Therefore,

25 the catalyst that needs to be used in the process of the
present invention should be a transesterification
catalyst. Before the present invention is carried out,
the stream containing an organic carbonate and the
alkanol impurity does not contain a catalyst. More in

30 particular, said stream does not contain a
transesterification catalyst before the present invention

is carried out.



10transesterification catal ysts are hydroxi des or al kanol ates of potassium
or sodium O her suitable honbgeneous transesterification catalysts are

al kal i newel2omal46®p such as acetates, propionates, butyPraraP2009063606
carbonates. Suitable catalysts are described in U55359118 15and the

ref erences nentioned therein, such as EP274953A, US3803201, EP1082A, and
EP180387A. As nentioned above, it is also possible to enploy a

het er ogeneous t r &hsestremlsklscatdidn ceatiany st.t alliy stthe opbes entdepr dcesde t he use
of a heterogeneous 2Qtransesterification catalyst is preferred. Suitable

het er ogeneou® *EaFAIYY S ST &40y Sexxdirarge "FEST &t ORI FORGt i onal

groups. Suit able Hatrctdgemalowdr QuRS daalider it@fitiicdr Y -aH1RE taf QRS rand
quat ernary anmmoni um groups, and al so sul phonlc and and carboxylic and
25groups. Furftiegr psudidralsird -cat al ysts i nclude al kali metal and al kal i ne

earthznetal sili e ihtabl_e . Ly st e iscl I 62884
and I\/E4691041. Tﬁg&h%ixgﬁ &ghegﬁsl%%tgﬁgrégfﬂo%é%gg%sglrgg%gg%%?gnﬁlgghwégchange
resins conpricsitg ya tpolhystey bere. matsidnd band itnetiSisany 1ds red3@hunctdeonal

groups. An exanple is Anberlyst A-21 (ex Rohm & Haas) conprising a
pol ystyrene mO5SSe WIS SN, NEiOFeEHYISEm fe XgrcuEs SFav éTBE&T ratFached.

Ei ght cl asses aft & ransasdan! hlgatlon jcat al ysts,i du)cludiing, | o exchange WO
2010/ 046320PCT/ EP2009/ 063606 - 8 - resins with tertiary am ne and
quat er nary amwbridimiy eodpse sane difyslfesegd mohogeksioitson et al ., J. Ml .

Catai@ 67.(1%%%%5%%%%&1fEQ%tQ%Ee%%%%ﬂ%%%% EL%P?ﬁE%&?QﬂHe%aELP” catalyst to
be 5used in the present inventi on nay “be a cat al'yst “conprising an el enent

from G oup 4 a(1xuch 1as dd toanipdte,s SGaAUR 15 sl .a®tratadiudgeb1@ oup 6 (such
as chrom um or nol ybdenum) or G oup 12 (such as zinc) of the Periodic Table

of the El emeMAECIEINT G AEEH, O fa Ceonbirnariten YEOST 2R léi%rent s, such
as a conbi nati.on,ofs zi:nc Wit chr omum.(or EXAPLe ZC £himte) . Sai d

el enents may be present in the catalyst as an oOxide, such as zi nc oxide.
Preferably, thelbomarnsest eniifiatdtsl omtedtvalpstarteo descusddd nnt S SPcSs et

inve?gion isa%dh%%%r%% e%%%%e%a%%%¥ﬁkﬁégf%%B&%%%Dgs%k%pas EP274953A,
Us3803201, EP1082A, and EP180387A.

As mentioned above, it is also possible to employ a
heterogeneous transesterification catalyst. In the
present process, the use of a heterogeneous

20 transesterification catalyst is preferred. Suitable
heterogeneous catalysts include ion exchange resing that
contain functional groups. Suitable functional groups
include tertiary amine groups and gquaternary ammonium
groups, and also sulphonic acid and carboxylic acid

25 groups. Further suitable catalysts include alkali metal
and alkaline earth metal silicates. Suitable catalysts
have been disclosed in US4062884 and US4691041. The
heterogeneous catalyst may be selected from ion exchange
resins comprising a polystyrene matrix and tertiary amine

30 functional groups. An example is Amberlyst A-21 (ex Rohm
& Haas) comprising a polystyrene matrix to which N,N-
dimethylamine groups have been attached. Eight classes of

transesterification catalysts, including ion exchange



Further transesterification conditions are known in the art and suitably
include a tenperature from40 to 200 C, and a pressure from50 to 5000 kPa
(0.5 to 59oharne4620l n a case where the organi c car bonat ecirEpraocediosdeky |
carbonate of fornmula RI OC(0)0OR2 wherein RL and R2 may the sane or a
different alkyl and the al kanol inpurity8 s an al kanol of fornula R-2H
wherein R3 may be an al koxyal kyl group, the follow ng reactions (1) and/or
(2) and/or (3es2oreayittdk ecpltdee ywher ngr actd Siuag ctrve ryr esereh iiumvent i on: (1)

RI OC(0)OR2 + R3014 -4 R30C(0)0R2 + R- 2) .R30C(0)0 + R3014 -4
R30C(0) OR3 + SREGHS(3F 12 ﬁ%@{l@%@&?& oﬁiéll?tﬁé]oéito%m i d%ase where
said RIOC(0) @R2.1s dizethydoigarsonrat e 30(or Et0C(0)OEt) and said A-JOH is

2- et hoxyet hanol (or "TEtOEtOH), the followi ng reactions (1) and/or (2) and/or
(3) may take pl ad@si hettihe ogeasence tong Serrars dscartilone aeitan Yeat dloyde: WD

2010/ P46320P P200 6 - .9 .- - 0 t tOH -4

Et 0C( 0) OEt oaggf t2‘L U %@%%f)“ tEtlélé(eé“)tdﬁt“(() ﬁaétﬁ%%tcgﬂ)c% BEE/% t 0C( 0) OEt OFt +
Et OH (3)on E-0GE0)OEE0Ement E0B 0GCAX0E OEtich BOE(Q)X0FnESa d

Et 0C(0) OEt OEt . (OXEC) is a m xed carbonate, nanely ethyl 2-ethoxyethyl

car bonat e. E{TEUHC0) GECOER S BORE 1V di (FLO8Fh Sx YA PSc & BORatE 9 In

a case wher e {N&3dRAN CANtAINING 2t he ergani ¢ canbonate and ke ;al kanol
impurity, is a stream 10containing a dial kyl carbonate that has been

pr oduced Table of the Elements, or tin or lead, or a combination
10 of such elements, such as a combination of zinc with
chromium (for example zinc chromite). Said elements may

be present in the catalyst as an oxide, such as zinc
oxide. Preferably, the transesterification catalyst to be
used in the present invention is a heterogeneous catalyst

15 comprising zinc.

Further transesterification conditions are known in
the art and suitably include a temperature from 40 to
200 °C, and a pressure from 50 to 5000 kPa (0.5 to 50
bar) .

20 In a case where the organic carbonate is a dialkyl
carbonate of formula R;0C (0)OR; wherein R; and Ry may the
same or a different alkyl and the alkanol impurity is an
alkanol of formula R;0H wherein R; may be an alkoxyalkyl
group, the following reactions (1) and/or (2) and/or (3)

25 may take place when practising the present invention:

(1) RiOC(O)OR; + R30H — R30C(0)0OR; + R;0H

(2) Rs0OC(0O)OR; + R30H — R30C(0)0ORs; + R;0H

(3) 2 R30C(0)OR; — R30C(0)0ORs; + R;0C (0O)ORy

In a case where said RiOC(0O)OR; is diethyl carbonate

30 (or EtOC(Q)0OEt) and said R30H is 2-ethoxyethanol (or
EtOEtOH), the following reactions (1) and/or (2) and/or
(3) may take place in the presence of a

transesterification catalyst:



fromreacting an al kanol with an al kyl ene carbonate, the streamusually
contai ns unconverted al kanol reactant in addition to the al kanol inpurity.
Ref er encewd2omades2bo t he i ntroducti on of the present specirfEpe@bioessosvher ei n
the 15formation of such organic carbonate streamis descri bed. In a
case where the stream containing the org&nic carbonate and the al kanol
inpurity, is a stream containing dialkyl carbonate, unconverted al kanol and
an al kanol i npurity, reont@gierg +of: teaicdHs ts emaOWM(dho2ObEansesteri fi cati on
catalyst to effect reaction of the alkanol inpurity with the organic

car bonat e i n accdedafRc®CWiCt WELE tprre S&ME tiohlv ent k00 t @RyO beE pek £ o ned
before, during or after the step wherein dialkyl carbonate is separated
from unconverEthé)cﬁ1 al kanol . 25Separation of the dialkyl carbonate from

unconverted al kana), @%tg)%t@gfo%%%c& by HEgRsoctofbetbblali Shoc Byp

S . t
distillation results in stream contal ni ng e unconverted al kanol
(suchsas et hardld Fand @)betttoen siox@am dentaniixegl tdaebdinaltky | neardignat e
(such as diethyl 3Qcarbonate), in a case where _the unconverted al kanol has

been react ed §HYa préEE@NG dp AR Ra Sal IAHOEHE &Y b6 t @9 dddEe t he

di al kyl car b@qqtﬁe%@lq)%@tehlyﬁa}n%(yr@mat@@ 2010/ 046320PCT/ EP2009/ 063606 - 10
- Preferably, said contacting with transesterification catalyst is

perfornmed duringlsaédcesstivhéati bhessepeam containigasehehergasaid

contacti ng vvictaf}btorn%r%sestn%r itf iecatli orrlloclatial srtiti s per faorS r% during said
5distillation step, thé catakfl ys?t kTaor ef f' &t ng’r eacti S 6f 't he al kanol
inmpurdpty wt kdoite idiialkyl ccanbgnate iy he added Hae the ndisstdducaid on col um
itself or to a reactor of which the inlet and outlet are connected to said
di stillation fEOMumeactomy &Ncad&anrdr & tthe adatdiySerics CAddedats t fée

di stillation colum Jdisehf, aid additionweler ahhy fakes place at, a

position where the concentration of unconverted al kanol (such as ethanol)
is relativel yddowi(chortcexdmplag k@ntcd Gnpumtity). e fchanaeedcet inerleoftat he
15di al kyl Ca% %n%% r&%ﬂﬁﬂj%§19h£Eﬁ%Jp&%&%%%a%eea@fﬁgaEQ%n wherein the

15 formation of such organic carbonate stream is described.

In a case where the stream containing the organic
carbonate and the alkanol impurity, 1s a stream
containing dialkyl carbonate, unconverted alkanol and an
alkanol impurity, contacting of said stream with

20 transesterification catalyst to effect reaction of the
alkanol impurity with the organic carbonate in accordance
with the present invention, may be performed before,
during or after the step wherein dialkyl carbonate is
separated from unconverted alkanol.

25 Separation of the dialkyl carbonate from unconverted
alkanol may be effected by means of distillation. Such
distillation results in a top stream containing the
unconverted alkanol (such as ethanol) and a bottom stream
containing the dialkyl carbonate (such as diethyl

30 carbonate), 1in a case where the unconverted alkanol has
been reacted in a preceding step with an alkylene
carbonate to produce the dialkyl carbonate and an

alkanediol.



al kanol inpurity (such as 2-ethoxyethanol) is favoured in case the latter
reaction would result in the production of an al kanol (such as ethanol)

whi ch i s wbeomames2as t he unconverted al kanol. For exanplrer/mrb@onaicas yst nay
be 20added to the reboiler section at the bottomof the distillation

col um. In the case where the catalyst—is added to a reactor of which
the inlet and outlet are connected to said distillation colum, said inlet
is preferably commediedb2it, 0 ssdidd conltan iaty & ipbsittraorsewiterd ftiletion
concentration of unconverted al kano] i.n the col um i%_relativel | ow, for

the same rea$Gis a4 descFPed e 108 & aie e StHe 1 aIy §*5F% added to

the distillationzgolhum gt selfre 15 idl l-o0f shese ¢ases, where the al kanol
resulting 30fromthe reaction of the dialkyl carbonate with the al kanol

i rrp]lcjri ty i EI ttﬁ@n§meefsiftiW@tGd@@omaécratlé/dstaliléﬁmr,fqrh@dn@\mymgors@édi a: kanﬁl
i : : j : - T
S qubsti on VOO0 04RSP EPSCOSTOGIR0E OF b SaeE Ve T St AL o T This.

has the addi tdhenall kahwantiage rdft yshiifithi nghet e a8Guwill idarrioomaafe tlagy toeact i on of
t he dial kyl carbonate with the al kanol inmpurity into the desired direction.

5In a case WiEE%&iod TWenCacting AR CanSes teéritlifc &5 7 Catt@yydy s

perforned aftgr saigh dingtilhatd e SieR1dhe eat@ysi-d-s added ito the bottom
streamthat originates fromsaid distillation step and which contains

di al kyl car bonatte 13utt iver lcgdgem -10unconverted al kanol . Sai d additi on may

take place in a separate reagtor Qr in.a,3nd (reagtive) digli!iation
col um. The "present 1 nventi on advantageously results in the renoval of

an al kanol i mawrditlyl aitl cer ganiennc arenat, e sk5st meis, i oshicahe faldeanel i npurity
m ght have interfered in any subsequent process using said organic
carbonat e if Ge<SRoml@ ot thay @ Fedr Tefbidd Hhe iCOTEESFRitsed Hat by

practising the present.d NMeNtian saidh alkanel,jgipurid y..and (R 13mald;, part
of ) the dial kyl carbonate is converted 20i nto anot her carbonaté(s) and
al kanol . (Mirerexamedded, tsaild Sotwtiers)c acbdamatte (SR candnaldaridle may easily

b ted from the dial kyl carbonate f. i tied by methods k t
the CRi1 Lod BEFaOT: CHeN RS S TTatton. SHGTer 87 & PhE pradent T ocess

may further 25cempii senchihe tSt euefh envidig die teamnkanatie @aedueted in
case the latter reaction would result in the production
of an alkanol (such as ethanol) which is the same as the
unconverted alkanol. For example, the catalyst may be
20 added to the reboiler section at the bottom of the
distillation column.

In the case where the catalyst is added to a reactor
of which the inlet and outlet are connected to said
distillation column, said inlet is preferably connected

25 to said column at a position where the concentration of
unconverted alkanol in the column is relatively low, for
the same reasons as described for the case where the
catalyst is added to the distillation column itself.

In all of these cases, where the alkanol resulting

30 from the reaction of the dialkyl carbonate with the
alkanol impurity is the same as the unconverted alkanol,
the newly formed alkanol is favourably removed overhead

together with the unconverted alkanol. There is question



resulting fromthe reaction of the alkanol inpurity wth the dialkyl
carbonate, fromthe stream containing the dial kyl carbonate. Said carbonate
product mmy 20m/dtabz2opr oduct directly resulting fromthe preaaprren/oedeos he 30
al kanol inmpurity with the dial kyl carbonate, or the product(s) resulting
from any of the above further reactions {R)~and (3). It is preferred that
if said additional step is perfornmed it is also perfornmed in the WO

2010/ 046320PCH ER2029/@63604 i-1 152 ionpr €$enchaaf thad rralnsestoersmlf i cation

catal yst so that above- ed reaction .(3) may t pl ace and/ or y be
Corml ot ed 1 eSOrEr g 3on o Ciay 6t Tsr o L eIy I B Gt e L i had
reacted w th e alkanal da%érrﬂattxé sheforee Ranexanh®uriit A i6ase twere a
stream contai ning diethyl carbonate and 2-ethoxyethanol inpurity has been

cont act ed wi td¢sd necansescdrioni.cati on catal yst in accordance with the
presept invention, pur %S%I %th@él 10Gar l%%’f@a%t’l%&ﬁ gﬁ%lhl y be obtai ned by neans
t iffe

of distillation in view o iTin oi nt rences between di et hyl
car bonat e an(irtahleersasiﬂltfamiatpro@ﬂmaitaly'ﬁm 9 s pdntdireaiced fite it haitdabl e bel ow.
Conmponent Boi I i ng _point(C) ethanol 78.4 diethyl carbonate 126 128 et hyl

2- et hoxyet hy|1Cardordte "1 66520 * )16 (Cf‘té’th%étshﬂd)d@éjr Bondfe Lottom

stream that originates from said distillation step and
which contains dialkyl carbonate but no longer

10 unconverted alkanol. Said addition may take place in a
separate reactor or in a 2nd (reactive) distillation
column.

The present invention advantageously results in the
removal of an alkanol impurity in organic carbonate

15 streams, which alkanol impurity might have interfered in
any subsequent process using said organic carbonate if it
would not have been removed. It is recognised that by
practising the present invention said alkanol impurity
and (a small part of) the dialkyl carbonate is converted

20 into another carbonate(s) and alkanol.

Where needed, said other carbonate(s) and alkanol may
easily be separated from the dialkyl carbonate to be
purified by methods known to the skilled person, such as
distillation. Therefore, the present process may further

25 comprise the step of removing the carbonate product
resulting from the reaction of the alkanol impurity with
the dialkyl carbonate, from the stream containing the
dialkyl carbonate. Said carbonate product may be the
product directly resulting from the reaction of the

30 alkanol impurity with the dialkyl carbonate, or the
product (s) resulting from any of the above further
reactions (2) and (3). It is preferred that if said

additional step is performed it is also performed in the



245.5(*) (*) Calcul ated using ACD/ Labs Software V9.04 from Sol ari s
((c)1994- 2008 ACD Labs) Accordingly, the present invention also
rel ates twoaoibhpsoess for the preparation of a dial kyl pcardronatessaend an

al kanedi ol conprising: (a) reacting an al kyl ene carbonate and an al kanol
in the presence of a transesterificationl¢atalyst to obtain a product

m xt ure containi ng unconverted al kyl ene 20car bonate, unconverted al kanol ,
di al kyl car benatsencal kefneditalansed tar iglikandlon mpueiltyst  sb)thsep akatvieng
unconverted al kyl.ene carbonate a%g al kanedi ol fromthe product mxture to
obtain a top " WOPEEE) GF652GPET/ ERP2869 663608 12°F3 2K e dMYc &t ai ni ng
unconvert ed aldkaneltediraldyls i¢ay honate gt he dkanale imurityiC)
recovering the al kanediol; and (d) separating unconverted al kanol fromthe
top stream 5¢EARaINGitey thddomeer tred caleikkamaith dihgl Ik aggrlb gavue dnd t he

al kangl inmpurjty obtained in step (b) to obtain a bottom stream contai ning
di al kyl carbonateé and the al kanol inpurity, which process further conprises
10(e) contact i ng Fiohe ebatricam, stiheamoaehat aihrireg adisalrkyn canlhenati@gand t he

al kanol inmpurity obtained in step %d) with a cata__lLI yst to effect reaction of

the al kanol iHSUTitly SRR ERE SFGari ¢ Eartsnarg el Tmpurity has been

contacted with a transesterification catalyst in
accordance with the present invention, pure diethyl

10 carbonate may easily be obtained by means of distillation
in view of the boiling point differences between diethyl
carbonate and the resultant products. This is indicated

in the table below.

Component Boiling point (°C)
ethanol 78.4
diethyl carbonate 126-128

ethyl 2-ethoxyethyl carbonate |190.2 (*)

di(2-ethoxyethyl) carbonate 245.5 (*)

(*) Calculated using ACD/Labs Software V9.04 from Solaris

(©1994-2008 ACD/Labs)

Accordingly, the present invention also relates to a
15 process for the preparation of a dialkyl carbonate and an
alkanediol comprising:
(a) reacting an alkylene carbonate and an alkanol in the
presence of a transesterification catalyst to obtain a
product mixture containing unconverted alkylene
20 carbonate, unconverted alkanol, dialkyl carbonate,
alkanediol and an alkanol impurity;
(b) separating unconverted alkylene carbonate and

alkanediol from the product mixture to obtain a top



Accordingly, the present invention further also 15relates to a process for
the preparation of a dialkyl carbonate and an al kanedi ol conprising: (a)
reacti ng wo 2aidkpabz@ne carbonate and an al kanol in the presempreofciso6
transesterification catalyst to obtain a product m xture containing
unconverted al kyl ene 20car bonate, unconvefted al kanol, dial kyl carbonate,
al kanedi ol and an al kanol inpurity; (b) separating unconverted al kyl ene
car bonat e andtalekanedingla ifriom e oprveduetd @ btaured ,t aliebtkailn ca rfoamaster eam
cont ai ni ng unconvgﬁvéﬂ1 I%ﬁpol di.al kyl carbonate 25and the al kanol

i npurity; he " R%atddi ol ;. and (d) separating unconvert ed

al kanol fronlkhe &@gogg&ggqlQg@tgumhﬁgdqaqonggated alkanol di al kyl
carbonate and the al kanol inpurity obtained in step to obtain a bottom

30st r eam cont@)ni sgrairaltkys @é}ﬁ@@ﬁ@tréedmﬁékémldéﬁpmgt EepoPdpLrER® t op
stream contai | '%%ﬁ'l%g“ﬁ% ()%Sfe%ltlé%n lkat' g‘ k%[la%rﬁv\%%&%o%%%t g f£lkanol

impurity obtain i's con
2010/046320P@I&592ﬂ09ﬁ@wﬁﬁﬂﬂ§-obb&rnedaUalw&bptqbefﬁecbhﬁeaﬁimomcmkohhe

al kanol inmpurity with the dialk carbonat e. of the abave-descri bed
enbodi ment's &nd SHFefErERCES % l@i %Ylor?atréoﬂgf‘%ea@é\?e A& erlifsed lgener al
Sprocess for jrgapuicRg an al kanol inpurity froma stream containing an
organi ¢ carbonate and the al kanol inpurity, conprising contacting the
streamwi th whﬂ@nﬂyﬁp%ﬁséMﬁM%ﬂT@ﬂmﬂd@aﬂ the al kanol inpurity with the

orga bc carbonate, alsog.,a §t¥ O t wo, above- nentloned %E%ﬁkflc

10processes ﬁo 8“59855r i-on oPt%OE]gF%ychgPBEﬁé e 5ﬂkaned|ol

nore in partkidﬂbﬂha&@ sirep the) aan@inol impurity obtained in step (d)
with a catalyst to effect reaction of the alkanol
impurity with the organic carbonate.

Accordingly, the present invention further also
15 relates to a process for the preparation of a dialkyl
carbonate and an alkanediol comprising:
(a) reacting an alkylene carbonate and an alkanol in the
presence of a transesterification catalyst to obtain a
product mixture containing unconverted alkylene
20 carbonate, unconverted alkanol, dialkyl carbonate,
alkanediol and an alkanol impurity;
(b) separating unconverted alkylene carbonate and
alkanediol from the product mixture to obtain a top
Stream containing unconverted alkanol, dialkyl carbonate
25 and the alkanol impurity;
(c) recovering the alkanediol; and
(d) separating unconverted alkanol from the top stream
containing unconverted alkanol, dialkyl carbonate and the
alkanol impurity obtained in step (b) to obtain a bottom
30 Stream containing dialkyl carbonate,
wherein during step (d), the top stream containing
unconverted alkanol, dialkyl carbonate and the alkanol

impurity obtained in step (b) is contacted with a



step (d), respectively, of said two processes. In addition, the
above-described transesterification catalyst and other transesterification
condi ti onsoanm/iibrqual | y applicable to steps (a) of sai ¢cnmEr2pwocmsses for
the preparation of a dialkyl carbonate and an al kanedi ol . Further, the
present invention relates to a process fbt making a diaryl carbonate,
conprising contacting, in the presence of a transesterification catalyst,
an aryl 20al cehellywitt toa eStfreeamreenttaion ng ahdi allkeinocdaribguatie yf mamwhi ch
stream an al kanol i mpurity has been renoved in accordance with any one of
the above- des 6B6Hgﬁﬂc SIESN38S | further, the present invention rel ates

to a process foramakingrRe diBeyt-gacbenBLE, cLOPRIhShAY ZRgontacting a
stream contai ni ng a di al kyl carbonate and an al kanol inpurity with a

catal yst to effedetransget iion refl atthenaltearidle iafppwsi1AE swittipech edicalaky |
carbopate in rda i e _qf - i be I ses, and
t hen gontact?%%%%%% ?ﬁ%‘%%%@gﬁ%é’%@-§9§6§$§n§§§¥§ﬁgﬁf§%¥ﬁb%-%§3§%§gt, an
aryl al cohol awirtth itthe cstame amaeoeritaiclirbgrishe dinal kyle ecarkbendt eémpurity,
Preferably, said diaryl carbonate is di phenyl carbonate and said aryl

al cohol s phEHBIE*S N6 SOTOF46350PET EPZGEY) 63606 ~otglyst to g
addi tion, the rahove-deseribed A rarsesterifi qalden atalystrand ofhar:
transesterification conditions are equally applicable to said process for
maki ng a di agrboartenated.s o5 Hipe livnienttihen tive falpotvieementiigstecatsegd d3yf itche
foll?$jng EX% Jd%Ssééa%%hethe preparation of a dialkyl carbonate and
an alkanediol, more in particular to step (e) and
step (d), respectively, of said two processes.
In addition, the above-described transesterification
catalyst and other transesterification conditions are
15 equally applicable to steps (a) of said two processes for
the preparation of a dialkyl carbonate and an alkanediol.
Further, the present invention relates to a process
for making a diaryl carbonate, comprising contacting, in
the presence of a transesterification catalyst, an aryl
20 alcohol with a stream containing a dialkyl carbonate from
which stream an alkanol impurity has been removed in
accordance with any one of the above-described processes.
Still further, the present invention relates to a
process for making a diaryl carbonate, comprising
25 contacting a stream containing a dialkyl carbonate and an
alkanol impurity with a catalyst to effect reaction of
the alkanol impurity with the dialkyl carbonate in
accordance with any one of the above-described processes,
and then contacting, in the presence of a
30 transesterification catalyst, an aryl alcohol with the
stream containing the dialkyl carbonate.

Preferably, said diaryl carbonate is diphenyl

carbonate and said aryl alcohol is phenol.



30 g of diethyl carbonate (DEC), containing 0.8 w. of ethyl oxitol

(Et OEt OH;, 2-ethoxyethanol), and 6.08 g of 10a het erogeneous catal yst

conpri si ngozbrwm4eene pl aced in a round bottom fl ask undecTmErPeo®essos The
resul ting suspension was stirred under atnospheric pressure with a magnetic
stirrer and heated at 100 C with an oit bath, for 235 minutes. The catal yst
was ZN-0312 T 1/8 (HT) 15catal yst supplied by BASF, which is a m xture of
zi nc oxi de (abouin65dwftipnandhei acochrdasteibaboutraldsSenter26jcation A

condenser was fitted to the flask to keep .any li.ght conponents in the
reaction m xCHEIYA" ERE START %@nﬁeﬁtﬁglﬁﬁa&ﬂ%ﬁhgo&%gﬁoﬁnﬁr%arrpl es of

the reaction 2RmEptugoneretiaken and Apalyzed UM Eenehronatagnaphy. The
anal ysis results are indicated in the Tabl e bel ow. Conponents
Anount (w . , ==a&ensttart Amount (wt . %9 at end Et 0C(0) OEt (DEC) 99.2 98.0

EtOEtQH(Ethyl Ox&ﬁgllngethOEt95X9&9§$85tillustrated by the following

Example.
Example
30 g of diethyl carbonate (DEC), containing 0.8 wt.%
of ethyl oxitol (EtOEtOH; 2-ethoxyethanol), and 6.08 g of
10 a heterogeneous catalyst comprising zinc were placed in a
round bottom flask under nitrogen. The resulting
suspension was stirred under atmospheric pressure with a
magnetic stirrer and heated at 100 °C with an oil bath,
for 235 minutes. The catalyst was ZN-0312 T 1/8 (HT)
15 catalyst supplied by BASF, which is a mixture of zinc
oxide (about 65 wt.%) and zinc chromite (about 35 wt.%).
A condenser was fitted to the flask to keep any light
components in the reaction mixture. At the start and at
the end of the experiment, samples of the reaction
20 mixture were taken and analyzed using GC chromatography.

The analysis results are indicated in the Table below.

Components Amount (wt.%) at Amount (wt.%) at
start end

EtOC (0)0OEt (DEC) | 99.2 98.0

EtOEtOH (ethyl 0.8 0

oxitol)

EtOC (0) OEtLOEtL 0 1.9

EtOEtOC (O) OELOEt | 0 trace

From the results in the above table it appears that
the 2-ethoxyethanol contaminant was quantitatively

converted into ethyl 2-ethoxyethyl carbonate and a trace



0 1.9 EtOEtO0C(0)OEtOEt O trace Fromthe results in the above table it

appears that the 2-ethoxyethanol contam nant was quantitatively converted

i nt o et hywo2emtdieseget hyl carbonate and a trace - 16 - a200mPR009/063606

di (2-ethoxyethyl) carbonate. The differences in boiling point between DEC

and et hyl 2-ethoxyethyl carbonate and bet@ween DEC and di ( 2- et hoxyet hyl)

carbonate are such (see the 2nd table in the description preceding this

Exanpl e) thatarsaind hifghier (2beitlhioxyetanfionatsed coan che Téas idiyf frreronved fimom
1.Process for r ving an

|
al kangleslljrr:altjrﬁ%ll}n puﬁ’lo&n& P@Me@%thi%AaﬁgFfﬁ}ﬁrlg nice PO e and the

al kanol  5i NMpWLn GRTRIHGS iIJed went atid RGd ke StHeamMidih A )C ateayksta tlo
effect reaction of the alkanol inpurity with the organic carbonate wherein

the stream certcaisniony @eorganice ccarbdratie dane tdee calianon mmsneudtlm s a
stream cont ai lLKyl t ro
react:snng an atl%kano aﬂ{pﬁ ls t %%g?e%cﬁ%gng)?ﬁﬂ%ﬁn c%?%%gl%ﬁt%tshe “or @gn' iC
carbonate i s easdilal Ityelmoc@rdbcfriaatne]:@fc f aromulla iRIGOCE0 )X RR2 wher.ei n Ri and R2
are the same or a different alkyl and the al kanol inpurity is an al kanol of
formul a R3011 wherein R3 is an al koxyal kyl group. 152. Process according to
claim1, wherein the organic carbonate is a di (G -Cs)al kyl carbonate,
preferably diethyl carbonate.



3. Process according to any one of the preceding clains, wherein the
al kanol inmpurity is 2-ethoxyethanol. 204.Process according to claim
3, wherein the organic carbonate is diethyl carbonate and the al kanol
inmpurity is 2-ethoxyethanol. 5. Prpgess according to any one of
t he preceding clains, wherein the catalyst is a heterogeneous

catal yst, 25preferably a heterogeneous catal yst conprising zinc. 6.
Process according to any one of the preceding clains, wherein the
stream cont ai ni ng an organi c carbonate and the al kanol inpurity is
obtained by a process for the preparation of a dialkyl carbonate and
an 30al kanedi ol conprising: (a) reactgng an g kyl ene carbonate and an
al kanol in the presence of a transesterrfrcatTon catal yst to obtain a
product m xture containing unconverted al kylene - 18 - carbonate,

unconverted al kanol ?rQQ:@éA(yﬂozCééQQM andk kpnedi %gawf_ﬁrhﬁ:g@”o'

inmpurity; (b) separating unconverted al kyl ene carbonate a
al kanedi ol fr or¥T 1M FOURAN IS Pir e S igbFarpenptcopndstheghkanol

cont ai ni Bg unconyeitieqd, akkanalsin i@érl%ct@ﬁ&b%f@tsgcr%eﬂ $he, &l kanol

impurity; (c) recqvering the al kanediol; an separati ng
unconverted al K&GMYFFoh? tHe SCopT SR Hedm 6nt e MikgrahcomEritedvith

al kanol , di al kytnecathanat ecaandnbbe, Ldaldeanotnd Meahy cobtained bR
step (b) to obtain a bottom stream containing dial kyl carbonate and
the al kanol i npurity’ ﬁﬁf%ﬁP%%EOEB sgq%n%ikgPogdﬁﬁ??ﬁég *Y & LSRtActi ng
t he bottom streamt@dntagnd nijadkgl kydrbonate that has been produced

10 from reacting an alkanol with an alkylene carbonate, and
wherein the organic carbenate is a dialkyl carbonate of
formula R;OC{0O)0OR; wherein R; and R, are the same or a
different alkyl and the alkanol impurity is an alkanci of
formula R30H wherein R; is an alkoxyalkyl group.

15 2. Process according to claim 1, wherein the organic
carbonate is a di(C;—Cs)alkyl carbonate, preferably
diethyl carbonate.

3. Process according to any one of the preceding
claims, wherein the alkanol impurity is 2-ethoxyethanol.

20 4. Process according tec claim 3, wherein the oxrganic
carbonate 1s diethyl carbonate and the alkanol impurity
is 2—-ethozxyethanol.

5. Process according to any one of the preceding
claims, wherein the catalyst is a heterogeneous catalyst,

25 preferably a heterogeneous catalyst comprising zinc.

6. Process according to any one of the preceding
claims, wherein thg stream containing an organic
carbonate and the alkanol impurity is cobtained by a
process for the preparation of a dialkyl carbonate and an

30 alkanedicl comprising:

{a) reacting an alkylene carbonate and an alkanol in the
presence of a transesterificat;on catalyst to obtain a

product mixture containing unconverted alkylene



15car bonate and the al kanol inpurity obtained in step (d) with a
catalyst to effect reaction of the alkanol inputity wwth the organic
carbonate., 7.Process. according t6 any one of clainms 1-5, wherein

t he stream contai ning an organi c car bonat® and the 20al kanol i npurity
is obtained by a process for the preparation of a dial kyl carbonate
and an al kan&dirrngopprinsiongertgd)alkeact i rjadikval kgtleoretear bonat e and

an al kanol i n1tgeRI &5eNEe 201 2 A ANSASLEd | cation catalyst to
obtain a 25product m xture containi ng unconverted al kyl ene car bonat e,

unconver t ed adman@épa@tangyun@@rm@aem@l@@e@h@aom anqal kanol
i mpurity; bg irlEar ating unconverted al Kyl ene carbonate and

al kanedi ol &P JFFEt TRE R CEoNEB N T8 PBPRIDS team

cont ai%i ng umauﬁrécﬁ&aa]nkaqoﬁncdiiv@lrlﬁﬁh £RrhpeNat @1@13@&1'[ her8hkanol

impurity; (ﬁ)nﬁl ﬁﬁ r|n ,the al kanediol; and - 19 - (d) separating
a Jrjﬁrﬂ

unconvert ed th&™ YW S eam cont ai ni ng unconvert ed

al kanol , di al kyl t-he alk i urlty obtained in step
(b) to obt ai n(@f Q om s%ugeg%gcabln aélieﬁ%ng 1 kyl carbonate, 5wherein

during step (@), gégaxtafmnat &%ga' Qi}!% gb%%% e%'é@pg%s -

di al kY1 car bonate and the~al kanol inmpurity tarne
cont act ed wi tRP&3eatd yocongertskalkpratt |<b@lésﬁ’lth@rfmr1€anohnqin¢nﬁl ty

with the di alkybnearhgnatey ondd8dr @ﬁeﬁﬁ%qrébn&bmncl abo B0

wherein the al kyl ene carbonate is ethyl ene carbonate, the unconverted
al kanol is et¥3R8P, cCUHSgiarkIiaarosnaberate ardt P ddepohate, the
al kanedi ol nonggthytene gl ycol and the al kanol inpurity is
2- et hoxyet hanol .

which procéss further comprises

{e) <contacting the bottom stream containing dialkyl

15 carbonate and the alkanol impurity obtained  in step (d)
with a catalyst to effect reaction of the alkanol
impurity with the organic carbonate.
7. Process. according to any one of claims 1-5, wherein
the stream containing an organic carbonate and the

2¢ alkanol impurity is obtainéd by a process for the
preparation of a dialkyl carbonate and an alkanediol
comprising:
{(a) reacting an alkylene carbonate and an alkancl in the
presence of a transesterification catalyst to obtain a

25 product mixture containing unconverted alkylene
carbonate, unconverted alkancl, dialkyl carbonate,

alkanediol and an alkanol impurity;

{(b) separating unconverted alkylene carbonate and
alkanediol from the product mixture to obtain a top
30 stream cdntaining unconverted alkanol, dialkyl carbonate

and the alkanol impurity;

{c) recovering the alkanediol; and



159. Process according to any one of the preceding clains, further
conprising the step of renoving the carbonate product resulting from
the reaction of the alkanol inpurity with.the dialkyl carbonate, from
t he stream containing the dial kyl carbonafe. 2010. Process for making
a diaryl carbonate, conprising contacting a stream containing a

di al kyl carbonate and an al kanol inpurity with a catalyst to effect
reaction of the al kanol inpurity with the dial kyl carbonate in
accordance with the process of any one of clains 1-9, and 25t hen
contacting, in the presence of a transesterification catalyst, an

aryl al cohol mnKa)tfﬁép&&aeamg&ﬁﬁk@batfﬁhtdriadbalf%@m<%%éb98§1§tream
11. Process accordin ein the diaryl carbonate is

di pheny! carbona?%?%ﬁufnﬁh§n5?§ﬁeﬁﬁﬁgoﬁ5¥aq?§ -36pAERGt carbonate and the

alkanol impurity obtained in step (b) to obtain a bottom

stream containing dialkyl carbonate,

5 wherein during step (d), the top stream containing
unconverted alkanol, dialkyl carbonate and the alkanol
impurity obtained in step (b) is contacted with a
catalyst to effect reaction of the alkanol impurity with
the dialkvl carbonate. '

10 8. Process according to claim 6 or 7, wherein the-
alkylene carbonate is ethylene carbonate, the unconverted
alkanol is ethanol, the dialkyl carbonate is diethyl
carbonate, the alkanediol .is monoethylene glycol and the
alkanol impurity is 2-ethoxyethanol.

15 9. Process according to any one of the preceding
claims; further comprising the step of removing the
carbonate product resulting from the reaction of the
alkanol impurity with the dialkyl carbonate, from the
stream containing the dialkyl carbonate.

20 10. Process for making a diaryl carbonate, comprising
contacting a stream containing a dialkyl carbonate and an
alkanol impurity with a catalyst to effect reaction of
the alkanol impurity with the dialkyl carbonate in
accordance with the process of any one of claims 1-38, ard

25 then contacting, in the presence of a transesterification
catalyst, an aryl alcohel with the stream containing the
dialkyl carbonate.

1l1. Process according to-claim 10, wherein the diaxryl
carbonate is diphenyl carbonate and the-aryl alcohol is

30 thencl.





