WD 2011/ 039113PCT/ EP2010/ 064153 - 1 - PROCESS FOR PREPARI NG ALKANEDI OL AND
DI ALKYL CARBONATE The present invention relates to a process for the
pr epar at iwo 20f1/@m1al kanedi ol and a di al kyl carbonate fr eorara@blylisne
carbonate and an al kanol. Such transesterification processes are for

exanpl e 5di scl osed i n W2003089400 and -W32008090108. W)2008090108 di scl oses
a process for recovering dial kyl carbonate froma reaction m xture obtained
fromreacting an al kyl ene carbonate and an al kanol . This process is shown
in Fig. 1. W2003089400 al so _di sc| oses ocess r_recove 10di al kyl
carbonat e fromfBOTESE TOR FRRLGR NG LKA Dt%n%%a%%%ﬁf%nc%tlg@%%%

carbonate and an al kanol. The latter process is simlar to the one shown in
Fig. 1. In the prior art process of Fig. 1, an alkanol is passed via a
line 1 into a r ed®eoPr2sevita 1avieina o3 ml%eISkWOe@ep@@ﬁl@@@atf@ri $hgl so fed

into reactor Al Ctofc%'%p”ﬁé ’Pa]%d%og‘ Xty e of didl ‘%' FAQnats., o

unconverted glre nol-, "al kyl'ene unconverted aI k eéne car bona i's
wi t hdrawn frem tafl&yﬂ%@(et @rar%owaaeaamdnetm.al\l&a@olu ne 4 the m xture i s passed
to a distillation colum 205 where the product is separated into a top

fraction compri siPRG di"&PRYIESEEFBIN&EE 18Rd PAICKERGIE St RAE iE€ TWithlPawn via a

line 6, and g;hottQu ”?thw'd%@ 0390 NG kil oleo! wpd dlokliere
carbonate withdrawn via a line 7. The m xture conprising dial kyl carbonate

and 25al kanoldiistlicises & irsopassed otro ra adivstriilnioatdien kad! wart®naAlekdnoim i s

di scharged vi 2 .a | i ine 1%&@%5% Ied Lo geactor CZlu\ﬁl a I|n 1. D al kyl
carbonate i s di'SEar é)ed Vitaaq i nea§} and recoverae S Sroc?ugt “Tfe bottom

stream from diastddnlaatd @mccelnunm &inics 33Uk eete@ st0 idi stHdwnatiinowriign a
distillation colum 11. In W) 2011/039113PCT/ EP2010/ 064153 - 2 -
1. WO2003089400 also discloses a process for recovering
10 dialkyl carbonate from a reaction mixture obtained from
reacting an alkylene carbonate and an alkanol. The latter
process is similar to the one shown in Fig. 1.
In the prior art process of Fig. 1, an alkanol is
passed via a line 1 into a reactor 2. Via a line 3 an
15 alkylene carbonate is also fed into reactor 2. A product
comprising a mixture of dialkyl carbonate, unconverted
alkanol, alkylene glycol and unconverted alkylene
carbonate is withdrawn from the reactor 2 via a line 4.
Via line 4 the mixture is passed to a distillation column
20 5 where the product is separated into a top fraction
comprising dialkyl carbonate and alkanol that is
withdrawn via a line 6, and a bottom fraction comprising
alkylene glycol and alkylene carbonate withdrawn via a
line 7. The mixture comprising dialkyl carbonate and
25 alkanol in line 6 is passed to a distillation column 8.
Alkanol is discharged via a line 10 and recycled to
reactor 2 via line 1. Dialkyl carbonate is discharged via
a line 9 and recovered as product.
The bottom stream from distillation column 5 is

30 subjected to distillation in a distillation column 11. In



distillation colum 11 a top product conprising al kylene glycol is
recovered via line 12. The bottom product of distillation colum 11

wi t hdr awwwoiza1la3pa313 conpri ses al kyl ene carbonat e, whi ebTIEP2Q0A64163)
recycled to reactor 52 via |line 3. The object of the present invention
is to find a process for the preparati onZof an al kanedi ol and a di al kyl
carbonate by reacting an al kyl ene carbonate and an al kanol, wherein after

t he reacti on dile idilaltkyln Hodambonidt @ cap lpeodecdy eregh riirs iggnestk yverergy
efficient way. Surprisingly it s fqund _that such ener ef ficient
Fecovery of SO CarBSRara o e A0 dved 1y SANHG At U Conal
distillationsgeltum diirectdoy dewnst reametdtne triarsaest eidnfdrGatdon
reactor, as conpared to the set- up shown in Fig. 1. The set-up for
recovering digdidencageharé teec aindiohy itSo (FiRe thve s &fiC vichwéentticor Sies tsfown i n
Fig. 2. > via rdingly, the present invention relates to a 20process
for the preparation of an al kanediol and a di al kyl carbonate conpri sing:

(a) reacting an dahkyloerectanionaike pardecan ahkanalionn itsheoprfesenee of a
transesterification catalyst to obtai.n a reactiqn m xture conprising

di al kyl car b&T&CES 28¢Hc ShFe FTER d1KANS! °Talkafeditdedind @hcorver t ed

al kyl ene carbgnat&: RbosuRieeli 18 he eact ik ToHUL AR dit! i@t ion in
a first distillation colum to obtain a top stream conprising dialkyl
car bonat e andnalek&nrelo landhg deetnt GrAt30stiheameeorpoinsitihg dilallkyll car bonat e,

al kanol , alkane%;ol and al§%%ene carb%pate; g%%;suQJect%@%i%q%nQottom

st reg% from tcﬁ’jer f%nraé:te (%asnti artelcgﬁfecroel ur%ﬁ1 taom I'st ielnl artgiyon in asecond WO

2011/ 039113PwELEP2010/ 064153 - 3 - distillation colum to obtain a top
streanlconprising di al kyl carbonate and al kanol and a bottom stream
conpri sing al kanedirelr 1gnd dalvk yite Hé ScdPhdfattéat such energy efficient

recovery of dialkyl carbonate can be achieved by adding
an additional distillation column directly downstream of

15 the transesterification reactor, as compared to the set-
up shown in Fig. 1. The set-up for recovering dialkyl
carbonate according to the present invention is shown in
Fig. 2.

Accordingly, the present invention relates to a

20 process for the preparation of an alkanediol and a
dialkyl carbonate comprising:
(a) reacting an alkylene carbonate and an alkanol in the
presence of a transesterification catalyst to obtain a
reaction mixture comprising dialkyl carbonate,

25 unconverted alkanol, alkanediol and unconverted alkylene
carbonate;
(b) subjecting the reaction mixture to distillation in a
first distillation column to obtain a top stream
comprising dialkyl carbonate and alkanol and a bottom

30 Stream comprising dialkyl carbonate, alkanol, alkanediol
and alkylene carbonate;
(c) subjecting the bottom stream from the first

distillation column to distillation in a second



(d) recovering al kanediol fromthe bottomstreamfromthe 5second
distillation colum; and (e) subjecting the top streans fromthe first and
second diwoi2biatspnna colums to distillation in a third ecstmEpRédtos4ass col um
to obtain a top stream conprising al kanol and a bottom stream conpri sing
di al kyl carbonate. 10 The present inventi on advantageously results in |ess
stringent energy requirenents for separating the dial kyl carbonate fromthe
reacti on m xtdirse,ilds tii®ns mowmrinn toheExamplae s dpelsdwe a8t eprpa)i safnat he
present process be carried out in 15a reactive distillation colum, as
Gescribed i n UES4591 18 LIPS wsdI “erieh PRaL 7 18 TEALER TS carried out
count er - curr i1 sthey diianldatdion reolumy ey centrina da:ays w th bubbl e
caps, sieve trays, or Raschig rings. The skilled person will realise that
sever al types(d)ZGe@fovﬁé?éKﬁgn@gk@metdrl@dséém ithiec AtHeCc attalepst famd séger al
tray gonfigurati JNP si bl Sui | e col ums have been descri bed
in, eSg., ul Is%gr?%'%: nsci‘:fcllqc;%&g%?lacgfl r?dusatr%lbal Chenistry, 5th ed. Vol. B4,
pp 321 ff, 1992. shheg caltkylgendec ardporatre and If rgeneral 1/ rravenal hicglerd
25boi | i ng point than the al kanol. In the case of ethylene and propyl ene
car bonat e théila?ttrjn}gﬁﬁéﬂnc BT Foidited L @t&ﬁé\/énziot@.lr%heref ore, in
general , the qaldyliane icar bonate Wd lorhe ifed ald he upRer: i Qfh@ reactive
distillation colum and al kanol will be fed at the | ower 30part of such
col um. The allkygnere agal lFomwatta owi ISIt Helaow chowmiaidioy digdd vlhe aalbioaadle -wi | |
fl ow, ypwar dl y. Pref er abl step (a). of th resent_pr ss 15 _conducted
in algo-current r%lr?n rr.e%/?nls%ui)ifngglnglv?/&y atdg a%&%f%?f%ff%ﬁ%% Elf’éloi(?ls(§64153 -
4 - operate isszdiggear ¥enedtigt heqgieaehicon s foa teepeklae-iflcowhrmarriern kwher ei n
the reactants part in vapour phase and part in liquid phase drip down over
a het er ogene&Es PEARAISy StEOTA thsr & SHISEfLéN T 8 Xy S0 “Gpertatié dtep I & Sof t he
Sprocess of the presempelipvention is in a reactor with only liquids. A
suitabl e reaction zone of this type is a pipe-type reaction zone wherein
the reaction i s &dérgudieed ofn tacploug skindwemanres. 1Bor bexarplre edstoap (a) of
t he esent praocess .may pe carried out .in one plug fl.ow 1Qreactor or in a
seri gé of twd orre"jr(rjts)crléfe%p/Idlljlﬁtflflol\ﬁtrlé)zgfctC(S)rlsu.mnThiasS \%el Icrel(r%)z%il e'the reaction to
approach equidgssioums. ThiA fdrtlkererpessi kiHatt Y HeS He@ caanduats siepiEa) of
the process of the present invention in a continuously stirred tank reactor
(CSTR). In tke' goretedase e tlys e Gamt fllemitohe CCSPRY &9t ef erabl y
subj ected to 2 oSt 1§actd on i AR SR 182Gk0n 139 4 hat: Bhe digact i on
can approach equilibrium

rings. The skilled person will realise that several types

20 of packings of transesterification catalyst and several
tray configurations will be possible. Suitable columns
have been described in, e.g., Ullmann's Encyclopedia of
Industrial Chemistry, 5" ed. Vol. B4, pp 321 ff, 1992.

The alkylene carbonate will generally have a higher

25 boiling point than the alkanol. In the case of ethylene
and propylene carbonate the atmospheric boiling points
are above 240 °C. Therefore, in general, the alkylene
carbonate will be fed at the upper part of a reactive
distillation column and alkanol will be fed at the lower

30 part of such column. The alkylene carbonate will flow
downwardly, and the alkanol will flow upwardly.

Preferably, step (a) of the present process is

conducted in a co-current manner. A suitable way to



In step (b) of the present process, the reaction m xture conprising dialkyl
carbonat e, unconverted 20al kanol, al kanedi ol and unconverted al kyl ene

car bonat ewbnomvsbap (a) is subjected to distillation inpraTfEPe&ID/064153
distillation colum to obtain a top stream conprising dial kyl carbonate and
al kanol and a bottom stream conpri si ng —difalkyl carbonate, al kanol,

al kanedi ol and 25al kyl ene car bonat e. I n accordance with the present
descri pti on, cparepgesticeam arrpryoduct threomeaadiisin lirata danricddlemt loomes from
the top or fromthe upper part of the distillation colum. Likew

e, a
bot t om st r eafPor Sy SAGHE LEormBe FEGREItHo Tt o OFTPIGMEERES Gl part of

the distillati;on 6@l umyuiHighdsldes et awieap sSthieamdignedi schar ged
fromeither the highest tray or froma tray positioned bel ow t he hi ghest
tray, and tha&etalpsth-om FOore€amirdhrFed WO 2Pl /e8I EE3PCTHERP2620/ 064153 - 5

- disgharged _f ither.th t.tr r. fr.gm. r iti d above
t he I%west t r;?f%@s% or}I‘grte e?arjﬁl%g?&t ﬁé%&gg&r el%atl%t Eaeaf%ég%%gjfr twﬁg%fi rst
distillationocedlyunimgus daf. f&r emiG.ad teo rEddrdon mome byt efrarsablypel itso a5 bar .

The pressure at the top of g distillation . colum is the | owest pressure

wi thin sai d EFPEMEYPRUFERE"S Pr ePEFabiN e EF&TUCE dtS (& Bt ESm of

the first distild @hi@n QUM NS Of Eforror@xJan%ﬂeq 20Q.C, (aorg pef erably 125
to 175 C. The tenperature at 10the bottomof a distillation colum is the

hi ghest t enp@ratsyng Wrdviasssaiad &6l warried oBdt Kt lveet ¢ ust féam and bott om

stre fromthe first di.stillati.on c m. nay caonpri.se nsi derahl e _anmounts
1 .
of di al kyl car aocr11:z§)tre “and “alfkanolt" "1 hgcWz(ajmg)urntmoor &l éjlgkyl Ogarrﬁgﬁgtoerst hat

| eaves the fimnsts diistli ldnatdlen t¢el weacdiarnt e bep rstceamdgus 1pkefiermabl y of
from40 to 80 w.% nore preferably 50 to 70 wt.% based on total anmount of
di al kyl carbonat & presERt PRSERE LTSt 1di SO IFPREVGHT S6EBn2)TRE &RSunt of

di al kyl carbopate fhalr 20leaves dhie jiivest idistiy latdon ieeliym i a the
bottom streamis preferably of from20 to 60 wt.% nore preferably 30 to 50
W . % based eriitoral tamfuntasftodi aldSIR)carllbortdtce lprtesentcaise tthe fir st
diStiglationé%¥fﬁg%t from the CSTR is preferably subjected to a post-
reaction in a plug flow reactor so that the reaction can
approach equilibrium.
In step (b) of the present process, the reaction
mixture comprising dialkyl carbonate, unconverted
20 alkanol, alkanediol and unconverted alkylene carbonate
from step (a) is subjected to distillation in a first
distillation column to obtain a top stream comprising
dialkyl carbonate and alkanol and a bottom stream
comprising dialkyl carbonate, alkanol, alkanediol and
25 alkylene carbonate.
In accordance with the present description, a top
Stream or product from a distillation column comes from
the top or from the upper part of the distillation
column. Likewise, a bottom stream or product comes from
30 the bottom or from the lower part of the distillation
column. This implies that a top stream may be discharged
from either the highest tray or from a tray positioned

below the highest tray, and that a bottom stream may be



25The anount of al kanol that |eaves the first distillation colum via the
top streamis preferably of from60 to 99 w.% nore preferably 80 to 95

w . % baswo 2rvietial anmount of al kanol present in the fiPcstEPdoistosdibat i on
colum. The anount of al kanol that |eaves 30the first distillation columm
via the bottomstreamis preferably of TPom1 to 40 w.% nore preferably 5
to 20 wt.% based on total amount of al kanol present in the first

di still ati on ddeldrar.geNDr201 HiG3@T1 3PET/IER2ZGI0/064153 fr®m a trayln step
(c) of the present, process g}ﬁb ttomstreamfromthe first distillation

a

. th
col urm conpr P& %P Vs B €% &f61Y,- al kanedi ol and al kyl ene

carbonate is subjpeetredata i sthiel batkiseiren & seeonddiost ithleatriertcol um 5t o
obtain a top stream conprising dial kyl carbonate and al kanol and a bottom
st r eam conpr iSSistg Ldlacdmedicoll vand 18 eyl &rercdr-bortax .0 bar,pmefrér abl y, the

pressudre at f the sec di-sti Ll ati cal.u i f fraom 10 nbar to
3 bar;!SI nor e %%%rfge erbgﬁ/ly1 0 %bg)%%t'o T?lebgrr%%gler}cel %tcarqaley,%ogjhg%%essure at
the top of thesseddnd idinstddllatn drs coleumowies t @wers sthan wtilé ipr essur e at t he

top of the firOtslt di stillﬁltion colum, and is of from50 to 500 nbar, nore
preferably 7640800 FMFAR S TRURTREE E Shrial e ST Staimse Pt at the

15bot tom of the 3&CH iestdillat iangalium drs Oft firoms10EF 110200 o6, apre
preferably 125 to 175 C. In step (e) of the present process, the top

streans from2tOie f,r sorgnd redeond ldi 23 Itat ilgd c6l.ufhs compeirsitigediadl kyl
car bopat e and.al kanol are subj.ect. to 20distillation in.a.third

di st ??I ati ond%loel llﬁﬁr%:octoén 8Eft &i rﬁilascctlggaé:tlroélanqloéélr?ﬁr i'S] gcélealhl%gr%loeIStand a bottom
st ream conpr itsnp@ rditaldey lvicariboratiel drefer.ably, the pressure at the top of

the third distillation colum is |lower than the pressure at the top 25of
the first distil PattPorrPEoltvim St&R@™M $16F PRSI0 SE1E6TSs THar, thtr & 1515¢f er abl y

0.5 to 4 bar qikyrther,; Br eianakl Yoot henton St reamiidomhhe st s of
distillation colum Is sent as a vapour streamto the third distillation

col um. Furt kierl kylefoerrabingtet ket eprematiure at the bottom of the 30third
diStiglation CO'%%% B%O%%tf%%nB%%QK%% %%%b%ha%%r%hat leaves the first
distillation column via the top stream is preferably of
from 40 to 80 wt.%, more preferably 50 to 70 wt.%, based
on total amount of dialkyl carbonate present in the first
distillation column. The amount of dialkyl carbonate that

20 leaves the first distillation column via the bottom
stream is preferably of from 20 to 60 wt.%, more
preferably 30 to 50 wt.%, based on total amount of
dialkyl carbonate present in the first distillation
column.

25 The amount of alkanol that leaves the first
distillation column via the top stream is preferably of
from 60 to 99 wt.%, more preferably 80 to 95 wt.%, based
on total amount of alkanol present in the first
distillation column. The amount of alkanol that leaves

30 the first distillation column via the bottom stream is
preferably of from 1 to 40 wt.3, more preferably 5 to 20
wt.%, based on total amount of alkanol present in the

first distillation column.



preferably 125 to 175 C. Wen the dial kyl carbonate and the al kanol form an
azeotrope or have close boiling points it may be WO

2011/ 039 BRGIN/EBPABL0/ 064153 - 7 - beneficial to use exPrCamEPRM®/064153
distillation in said third distillation colum, using an extractant to
facilitate the separation between the di & kyl carbonate and the al kanol .
The extractant can be selected from many 5conpounds, in particular al cohols
such as phenol oflnetsherprs (suchk faghanipselsentHpweerss, i tthies bprteer sed cbom

enpl oy an al kyl ene carhonate .as .extractant. It is nost .advantagequs to
obtain the sp&ratitn T the ipdsande g CHEM IETBHe Carboratevtnat i s
bei ng used agStamtitrg Hanabenialal kKEhedien stieamihiemd ke thinade is
distillation colum conprising unconverted al kanol may be recycled to

transesterif isc@tiesrost &9 CaptITHE tBort om st FeaRnr Grhstthe erilod diostimnl at i on
col umy 15conpyr %!bq;%Ti(iill %Lg:)rélp Gar %’ﬂmatc%n%af%g% upj-aglad 1048 nfaLtref.| nery

purification. This furt purificatio onpri s€ an i on-exchange step,
as descri bed alkads8455368. Alttermnattinealny cosaird sholdgt ahksincedmf rom t he t hird
distillati onaﬁg(: Lu}rm mgy e subjected to distillation in 20anot her

di stillationdcoVuS &b <a top stream conprising dial kyl carbonate and

a bottom stream @%%ir%tbrl@,wmog%% shaw ng anhi gher JBoithicngpoipt than
di al kyl carbonate. In step (d) of the present process, al kanediol is

25recover ed fiigritlHe thornt omlsmmeam foforhrome Ideddrd dicstd Haati owreol um
comppjsing alkanediol and alkyl ene carhonate 4 pragess for fecoyery of
al kanedi ol ffom'a Stream conpri si'ng % anédicol* "and “urconver te aIUky ene
carbonate isadi s¢lcose iof abeveem@ntd eoried \WI2008090108mn3Awhilekdrs herein
Incorporatedt%%nr%E%r%g%%éug%C%QY%%%e%op of the first distillation
column, and is of from 50 to 500 mbar, more preferably 70
to 300 mbar. Further, preferably, the temperature at the
15 bottom of the second distillation column is of from 100
to 200 °C, more preferably 125 to 175 °C.

In step (e) of the present process, the top streams
from the first and second distillation columns comprising
dialkyl carbonate and alkanol are subjected to

20 distillation in a third distillation column to obtain a
top stream comprising alkanol and a bottom stream
comprising dialkyl carbonate.

Preferably, the pressure at the top of the third
distillation column is lower than the pressure at the top

25 of the first distillation column, and is of from 0.1 to 5
bar, more preferably 0.5 to 4 bar. Further, preferably,
the top stream from the first distillation column is sent
as a vapour stream to the third distillation column.
Further, preferably, the temperature at the bottom of the

30 third distillation column is of from 100 to 200 °C, more
preferably 125 to 175 °C.

When the dialkyl carbonate and the alkanol form an

azeotrope or have close boiling points it may be



al kyl ene carbonate separated from al kanedi ol may be recycled to
transesterification step (a). WO 2011/039113PCT/ EP2010/064153 - 8 -

The procewe 20f1/3hA3present invention is preferably carripet/EPad10/064153
continuously. The process of the present invention includes in step

(a) the transesterification of an al kylrere —carbonate with 5an al kanol. The
starting materials of the transesterification are preferably selected from
C2- C6 al kyl emencdrilbomdt & cameeChxC4 aalthamolds.s thorle tproef eémalslayid third he

starting mater.ials are ethylene carhonate or propyl ene carbanate and

Tethanol , ot RAar 107 G -<0prGRRHBY, CFOMSs e pral EFatiey tetandls 1 t2t8 n st ep
(a) of the preserfepreeass Hdtedehesenrceriefl @ it angesterd hineatinen cat al yst
is required. Suitable honbgeneous transesterification catalysts have been

descri bed i nals5359118 hen@Xtrcaide thydmi des sedeicdes TIshy deow des,

alCOhQ!ates’ ﬁ%ﬁﬁﬁm&prj§9|5§t3% %l %h %ﬁk§€ukh386 li%@iﬁnkMSOdium
pot asSi um rubi diumanid cesium Preferred catalysts ar hhy(ﬁ)rom des or
al cohol at es efthpotsassidimaer asdadicdm. Howiesreagvdnt dgeeus fiea rese tiche

al cohol ate of the al kag;l that is being used as 20f eedst ock.. O her
I

suitabl e cat &Y &fe SRS SmEraP 255 & TS LRt atlés M Sprisitonat es,

butyrates, onRRHRARAIRLS udher rsuinakle Gcatalystis ane ldned o

U55359118 and the references nentioned therein, such as EP274953,

25U53803201, tER1GEXYlam¢ ERPI8Q38TEe thatAs s fmdileat edcdn ab5359LI8T it is

al solgossi bl %ttorelrml oy heterogeneous catalysts. In the current process,
€

the use of h aé:reogene'ous transesterification catalysts in step (a) is

preferred. Suitahhe heersagereods omatcdlkyshs rd0idickude aicapnexehange resi ns
that contain functional groups. Suitable functional groups include tertiary
ami ne groups SRR TFater AP "ARToTCU R lgPowds Mean P Cal st YsiSshdi ¢ aci d and

carboxylic agid QQURS i FWLtNes sWidabls
The bottom stream from the third distillation column
15 comprising dialkyl carbonate may be subjected to a
further purification. This further purification may
comprise an ion-exchange step, as described in US5455368.
Alternatively, said bottom stream from the third
distillation column may be subjected to distillation in
20 another distillation column to obtain a top stream
comprising dialkyl carbonate and a bottom stream
comprising compounds having a higher boiling point than
dialkyl carbonate.
In step (d) of the present process, alkanediol is
25 recovered from the bottom stream from the second
distillation column comprising alkanediol and alkylene
carbonate. A process for recovery of alkanediol from a
Stream comprising alkanediol and unconverted alkylene
carbonate is disclosed in above-mentioned W02008090108,
30 which is herein incorporated by reference. Unconverted
alkylene carbonate separated from alkanediol may be

recycled to transesterification step (a).



WO 2011/ 039113PCT/ EP2010/ 064153 -9 catal ysts include al kali and al kal i ne
earth silicates. Suitable catal ysts have been disclosed in U54062884 and
U5469104woRnefmpabl y, the het erogeneous catal yst i s selpeTiErdoneIss on
exchange resins conprising a 5polystyrene matrix and tertiary am ne
functional groups. An exanple is Anberlys$t “A-21 (ex Rohm & Haas) conpri sing
a polystyrene matrix to which N, N-di net hyl am ne groups have been attached.
Ei ght cl asses of Theapsestersi bifcahicop reatalty Sthyenitneolnudisng riede redodlyange
resins with terti.ar 1%am' ne .and at ernary anmmoni um groups, are discl osed
inJ F Kni ft&r?réctleé’%/.o,u J.COIVEIl.n I¥* 67 (1991) 389ff. Further suitable

transesterificatimgR eabalyst $rardeZihe ssuppPanted tGahaliyslisicewch nasthose as
di scl osed in W2004024658. Preferably, such zinc supported catal yst

15conpri ses dadupper tt nramsesitalr ifhice o od éet ed vrlemet Ise rgpodiap <c ol si ng
Si 02, 5A| 20.3’ .al}{gcc)ﬂl ]J};l%%’l .Z.rT@l%’ S@’a%Q§,nng r%%)rma;itsuroefs ttl'lréer eof . Th?
transesterification conditions in step (a) of the present process include a
t enper at ur e afrafrsemtEd itfd 262000 G reamnd c& epragdsurse lefc o hir@nb e 50 bar
(5x104 to 5x106 N nR). Preferably, especially in co-current operation, said
pressure rangésyfheom Tardo2@ tUsarndmbre Car efléralsllys -1 M5 reo 12@ fsaned lvost
preferably 2 to 15 bar, and said tenperature ranges from30 to 200 C, nore
25pr ef er abl y "¢ 5§ 2FF6 NG MROSE Iprlef erabIof 56 06 psgbenate uyrt her,

preferably an excess of the alkanol; quen the alkylene carhonabe s ysed in

step (a) of the present process. The nolar ratio of al kanol to al kyl ene

car bbhat e | nmeaitd pstedprEd) vi stdwintcdbl y of from 1.01:1 to 25:1, 30preferably
of from2:1 to 2Q:1, nore ﬁrefer%lblé) of from4:1 to Jﬁgl'el nost preferably
from5:1 to 15: 1. °TH&EEnddnt O5f ‘&t AFYSESn PECES Ca) PRESFIESeRt Brocess
can be of frembskste 50 Ui based 0Fsal ky erencaibonate thipie WO

2011/ 039113PCT/ EP2010/ 064153 - 10 - total al kyl ene carbonate as fed to step

(a) of the presestensycessPnsEeerardBiop teforf (CeHhad.v2 Hso 2 VeameeeThe wei ght
o3 SEREARLATEY L0 MR LTS SRR atess TR Labl) ranoe
enpl oy ed hydroxides, alcoholates, amides, or salts of alkali
metals, i.e., lithium, sodium, potassium, rubidium and
cesium. Preferred catalysts are hydroxides or alcoholates
of potassium or sodium. It is advantageous to use the
alcoholate of the alkanol that is being used as
20 feedstock.
Other suitable catalysts are alkali metal salts, such
as acetates, propionates, butyrates, or carbonates.
Further suitable catalysts are described in US5359118 and
the references mentioned therein, such as EP274953,
25 Us3803201, EP1082, and EP180387.
As indicated in US5359118, it is also possible to
employ heterogeneous catalysts. In the current process,
the use of heterogeneous transesterification catalysts in
step (a) is preferred. Suitable heterogeneous catalysts
30 include ion exchange resins that contain functional
groups. Suitable functional groups include tertiary amine
groups and quaternary ammonium groups, and also sulphonic

acid and carboxylic acid groups. Further suitable



for a variety of feedstocks. The process is excellently suited for the
preparation of nonoethyl ene glycol (1,2- ethanediol), nonopropyl ene glycol
(1, 2- propmoeadi@i3y11zdi net hyl carbonate and/ or diethyl carbomrb@oandsor

10di i sopropyl carbonate. The process is nost advantageously used for the
production of nonoethyl ene glycol or progylene glycol and diethyl carbonate
fromethyl ene carbonate or propyl ene carbonate and ethanol. In Fig. 2 a

fl ow schene foartatlys tpr doessidac @drkdilng atngl EStkdad ipreesentthi midntdadgresi.s shown.
Al t hough the pr.ocess w Il be described for, .ethanol, as sui tahl e al cohol
And ot Byl ene SLaTEONE & e G SR e te Ca OIS Stha s BOET ks 408 wi |

under st and t hay setihern .alkarelsand ahkyhere caihenates6an e sigm larly
used. 20Ethanol is passed via a line 1 into a reactor 2. Reactor 2 can

suitably be &edesttiasudursiny 19N el angifk NesddtSoCoMArd sand e 3 et hyl ene

carbopate is _al f in reactaor, 2. Lr rificat.i C Lyst is
pr eseﬁt in r(?g)cl orty%%n\ﬁni %ﬁ:rggtt a%fst?terr@f%brg/n?%g%%orﬁuln%ﬁ%ﬁgﬁg% t%%%suﬁssd
25reactor. The eataalpjst imaynibe riyxed AM2tlh (ke Rogactsamtas si)n domperikiorg | i ne 3

or fed to the reactor 2 via a separate |line (not. shown). Via aline 4, the
reaction ni xtaurpé)aifylsti}rfﬁrreé];?ct“lﬁ‘rtrzi,}Jo ?]I § 'éﬁ"éjtlﬁkﬂt%é’&raﬁﬁﬁlﬁt grASonvert ed

et hanol , ) 30”‘?1%@7%'[ !Bn\é'e%n%t@a)é@l%'d.aTEQg%&C@l}é%rsFe%d &t Ma%@%s%@ﬁ%%ta%ioin.s fed
into a first distillation colum 5. In distillation colum 5, said m xture

i s separ at ed darved va tsop ifcderdiow compeixsibagadi atesyiinsc arilydndtea tard vet hanol
VO 2031/ 039113PCT/ EP2010/.064153 £ hat, |8 W thdrawn via ajline 6., and a
bottom fraction compri 5 ng di St H/yl car onatge, &t Hanol , nonoet hf/jl ene gl ycol
and et hyl ene Jar bongattent kat als ,wWdit.hdrcawn ceitalg ldne 12.915Ths dFat.t om st ream
inline 7 is subjected to distillation in a second distillation colum 8.

In distillat i EETumy & 3% 1o HRERFEE Tedmpriitsiony Sditet Mt Sc arborfat€ and

ethanol is wdhdraweviadiingtd sThe top sideans fromdissid liation col ums
5 and 8 are 10conbi ned and Sent to a third distillation colum 10, where

separ ati on i Mg 0étdharddlS tand rdifetrayll vo arsiorratze nics sperfoortesd .caThe vditet hyl

carbopate is discharged via a line 11 .and recovered as product tionally
af t e?gf urt hercoﬁ)n@rrilfsle%atai osﬁl.pp@trr?ar?&telrslaﬁe%lvlecr ed “vi°y gq%leﬁig%%fml%%ﬁd Vi a

line 1 recycl@@uo dogaeti®ing Si0,, Aly03, MgO, TiOp, ZrOp, Crp03, C
and mixtures thereof.
The transesterification conditions in step (a) of the
present process include a temperature of from 10 to
20 200 °C, and a pressure of from 0.5 to 50 bar (5x10° to
5x10° N/m?). Preferably, especially in co-current
operation, said pressure ranges from 1 to 20 bar, more
preferably 1.5 to 20 bar, most preferably 2 to 15 bar,
and said temperature ranges from 30 to 200 °C, more
25 preferably 40 to 170 °C, most preferably 50 to 150 °C.
Further, preferably an excess of the alkanol over the
alkylene carbonate is used in step (a) of the present
process. The molar ratio of alkanol to alkylene carbonate
in said step (a) is suitably of from 1.01:1 to 25:1,
30 preferably of from 2:1 to 20:1, more preferably of from
4:1 to 17:1, most preferably from 5:1 to 15:1. The amount
of catalyst in step (a) of the present process can be of

from 0.1 to 5.0 %$wt based on alkylene carbonate (i.e.



Further, in distillation colum 8 a bottom stream conprisi ng nonoet hyl ene
gl ycol and ethylene carbonate is withdrawn via line 13, and sent to a

di still atwonronwdserm 14. The bottom product of distill atipom/Epedionm1is!

20wi thdrawn via |line 15 conprises ethylene carbonate. Said ethyl ene
carbonate in line 15 is recycled, optiondlly after further purification, to
reactor 2 via line 3. Mnoethylene glycol is recovered fromthe top product
of distill atitertadolalmy lbhemriagtronsitw telsdrfaen twi ated i (ke DE. t2%8Si nce sai d

top product may be slightly contam nated w SO t hyl ene car bonat e
further puri ﬂ%@a?ﬁn&np e'o%)c‘or%fie «?rr&tlﬁy Oft%ﬁém}nrepv ntiort i 'u&?]‘r?er
illustrated hyeithe feldow rgBarplies 30Example and Gampakatdreebxanpl e

In the Exanple exenplifying the invention, the set-up as shown in Fig. 2 is
used to prodige@cdiset MY carbicidtve TEDEE) odnd neBndetlhyHoerdd Oglkgd/dla -(WEG) from
et hyl ene WO 2011/Q3 P R2010/ - - rbaonat e ( nd et hanol
in regct or 2, ang/h%o%s%ga%grgg EfDqE%%a%%%]ﬁ%étf r%%etnﬁg%rnegc%ﬁ %r? %‘@?tlg) %dl n
distillationfea unmar5etd, o0 fardistd &s .f hicher ocdeser ilbed xdoelldwntily t he

Conpar ati ve Exanple exenplifying a prior art 5process as for _ex | e
descri bed i n SAHWVE- et ir%ﬁeé’r 3089466 &Wﬂlo\?ﬁ%@ ﬂd‘é’,cotlhe(%g%f-up as

shown in Fi g.ethainssad t apipauss 1IDEC andMEG (fir omeGand EiQH i n react or

2, and to separate DEC and MEG fromthe reaction mxture in distillation
colums 5, 8damgthylasafparage Bodeser iBedhydl owrbonate mndierExanpl e and
t he npar at i ve Exanpl e, EtOH i s continuausly passed via ]ine 1 int
reactdr 2 cortarniagtiat STyStrAvce e 3 BEHE 1 08 ot RISTSy Fed i nto
reactor 2. Wiishidn ficeacther p2odide itceinpeeaT atouoe ths 153@- 14§ c5Coand t he

pressure is 12 bar. A m xture consisting of DEC (13 wt.%., unconverted
Et OH (56 wt. %I,OH\VI%GD(G_? Ity oyl iR G Yed Cé‘éb(oil@t\ﬁt IperakdhedispSunds havi ng
a_hi gher ol ecuybar, wel ght Jhan INEG (LloMn%e i-5 dvidihdiawn fromreactor 2

via line 4. Via 20line 4 the m xture I's passed to distillation colum 5
where it is separfat éddgi.ntoaa ftlop fcaeticod orthahel $rwicklsdr amcovidan e 6 and
a boigon]fra%kgogr%%%%ti%H@éﬁ%yg%Mlgﬂs J#nﬁeAEthough the process will
be described for ethanol as a suitable alcohol and
ethylene carbonate as the alkylene carbonate the skilled
person will understand that other alkanols and alkylene
carbonates can be similarly used.

20 Ethanol is passed via a line 1 into a reactor 2.
Reactor 2 can suitably be a continuously stirred tank
reactor. Via a line 3 ethylene carbonate is also fed into
reactor 2. A transesterification catalyst is present in
reactor 2, which catalyst may be fed continuously to said

25 reactor. The catalyst may be mixed with the reactants in
line 1 or line 3 or fed to the reactor 2 via a separate
line (not shown).

Via a line 4, the reaction mixture from reactor 2,
comprising diethyl carbonate, unconverted ethanol,

30 monoethylene glycol and unconverted ethylene carbonate,
is fed into a first distillation column 5. In
distillation column 5, said mixture is separated into a

top fraction comprising diethyl carbonate and ethanol



In the Conparative Exanple, the streamin line 6 is 25passed to
distillation colum 8 (as shown in Fig. 1). EtOH is discharged via |line 10
and recycveadoiw3pmactor 2 via line 1. DEC is dischar gedpeira&pkomessand
recovered as product. Further, in the Conﬁar ative Exanple, the streamin

line 7 is passed to distillation col um 1

tas shown 30in Fig. 1). eCis

di scharged via line 13 and recycled to reactor 2 via line 3. MEGis
di scharged vitaalt ne MZt@mﬁamenmier@dlaslep@oded a bot¥om fractimnTable 1

bel ow, a few char act.eri st.i for c 11 used the
Conpar at | ve. ECIRBLG 4Fe ToHDYOnSd SCPARE 1 =t Nebgar AETVE BARe  Col umm
no. in Fig.1gh

in (*) Colum

1 Rwber ef drReeietdfalt sStrages 13t age natr M Q/ﬁaf ged is |et

iameter (nm) Reflux ratio (RFD) Columm 5 15 5 3.5

line 7

The bottom stream in line 7 is subjected to

distillation in a second distillation column 8. In

distillation column 8 a top product comprising diethyl

carbonate and ethanol is withdrawn via line 9.

The top streams from distillation columns 5 and 8 are

10 combined and sent to a third distillation column 10,

where separation into ethanol and diethyl carbonate is

performed. The diethyl carbonate is discharged via a

line 11 and recovered as product, optionally after

further purification. Ethanol is recovered via a line 12

15 and via line 1 recycled to reactor 2.

20

25

30

Further, in distillation column 8 a bottom stream
comprising monoethylene glycol and ethylene carbonate is
withdrawn via line 13, and sent to a distillation column
14. The bottom product of distillation column 14
withdrawn via line 15 comprises ethylene carbonate. Said
ethylene carbonate in line 15 is recycled, optionally
after further purification, to reactor 2 via line 3.
Monoethylene glycol is recovered from the top product of
distillation column 14 which is withdrawn via a line 16.
Since said top product may be slightly contaminated with
some ethylene carbonate further purification may be
considered.

The invention is further illustrated by the following
Examples.

Example and Comparative Example

In the Example exemplifying the invention, the set-up
as shown in Fig. 2 is used to produce diethyl carbonate

(DEC) and monoethylene glycol (MEG) from ethylene



0.03 Colum 8 20 16 2.9 1.04 Colum 11 30 26 1.9 1.21 (*) The condenser of
the colum is represented by stage no. 1. In Table 2 bel ow, the

fol | owi ngwpanamsbass are provided for the streans from rhe/EBopasHass Ve
Exanple as present inlines 1, 3, 4, 6, 7, 9, 10, 12 and 13 as indicated in

Fig. 1:

tenperature, pressure, total nmass2ftow and the mass flow (M) per

conponent of the stream All streans in the Conparative Exanple are |iquid.
DS CLO @QarDobge O88) landethanol in reactor 2, and to separate

10

15

20

25

30

DEC and MEG from the reaction mixture in distillation
columns 5, 8, 10 and 14 as further described below.

In the Comparative Example exemplifying a prior art
process as for example described in above-mentioned
W02003089400 and W02008090108, the set-up as shown in
Fig. 1 is used to produce DEC and MEG from eC and EtOH in
reactor 2, and to separate DEC and MEG from the reaction
mixture in distillation columns 5, 8 and 11 as further
described below.

In the Example and the Comparative Example, EtOH is
continuously passed via line 1 into reactor 2 containing
catalyst. Via line 3 eC is also continuously fed into
reactor 2. Within reactor 2, the temperature is 130-140
°C and the pressure is 12 bar.

A mixture consisting of DEC (13 wt.%), unconverted
EtOH (56 wt.%), MEG (7 wt.%), unconverted eC (13 wt.%)
and compounds having a higher molecular weight than MEG
(11 wt.%) 1is withdrawn from reactor 2 via line 4. Via
line 4 the mixture is passed to distillation column 5
where it is separated into a top fraction that is
withdrawn via line 6 and a bottom fraction that is
withdrawn via line 7.

In the Comparative Example, the stream in line 6 is
passed to distillation column 8 (as shown in Fig. 1).
EtOH is discharged via line 10 and recycled to reactor 2
via line 1. DEC is discharged via line 9 and recovered as
product. Further, in the Comparative Example, the stream
in line 7 is passed to distillation column 11 (as shown
in Fig. 1). eC is discharged via line 13 and recycled to
reactor 2 via line 3. MEG is discharged via line 12 and

recovered as product.
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In Table 1 below, a few characteristics for columns

5, 8 and 11 used in the Comparative Example are

mentioned.
Table 1 - Comparative Example
Column no. Total Stage at Column Reflux
in Fig. 1 number of which diameter | ratio
theoretical feed is (m) (R/D)
stages let in
(*)
Column 5 15 5 3.5 0.03
Column 8 20 16 2.9 1.04
Column 11 30 26 1.9 1.21

(*)

The condenser of the column is represented by stage

no. 1.

In Table 2 below, the following parameters are

provided for the streams from the Comparative Example as

present in lines 1, 3, 4, 6, 7, 9, 10, 12 and 13 as

indicated in Fig. 1: temperature, pressure, total mass

flow and the mass flow (MF) per component of the stream.

All streams in the Comparative Example are liquid.
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In the Example, the stream in line 7 is passed to
distillation column 8 (as shown in Fig. 2). The top
streams from distillation columns 5 and 8, in lines 6 and
9, respectively, are combined and sent to distillation

5 column 10. EtOH is discharged via line 12 and recycled to
reactor 2 via line 1. DEC is discharged via line 11 and
recovered as product. Further, in the Example, the bottom
stream from distillation column 8, in line 13, is passed
to distillation column 14 (as shown in Fig. 2). eC is

10 discharged via line 15 and recycled to reactor 2 via line
3. MEG is discharged via line 16 and recovered as
product.

In Table 3 below, a few characteristics for columns

5, 8, 10 and 14 used in the Example are mentioned.

Table 3 -Example

Column no. | Total number Stage at Column Reflux
in Fig. 2 of theoretical | which diameter | ratio
stages feed is (m) (R/D)
let in
(*)
Column 5 7 7 1.7 0.10
Column 8 15 5 1.6 0.23
Column 10 20 16 2.2 0.58
Column 14 35 29 1.7 0.88

(*) The condenser of the column is represented by stage

no. 1.

15 In Table 4 below, the following parameters are
provided for the streams from the Example as present in
lines 1, 3, 4, 6, 7, 9, 11, 12, 13, 15 and 16 as
indicated in Fig. 2: temperature, pressure, total mass

flow and the mass flow (MF) per component of the stream.



Z91 D 291 D BUTT E-1 P-4 ZNlL De ZN M EtOH M MEG M DEC MF heavi es
WO 2011/ 039113PCT/ EP2010/ 064153 - 15 - In the Exanple, the streamin
line 7 iswpassiadotie distillation colum 8 (as shown in Pcg/iEP2)10/0dh183 t Op
streans fromdistillation colums 5 and 8, in lines 6 and 9, respectively,
are conbi ned and sent to distillation 5cbfumrm 10. EtOH i s discharged via
line 12 and recycled to reactor 2 via line 1. DEC is discharged via line 11
and recover ed'oas apr edgdtanafurctrherf, Tabltchd Bedirplegcet he betdcomesttheam from

distillation colum 8, in.line 13, i ssed distillati.on _colum 14 (as
shown in Fi gS*P)L2reE g f@&ﬁ?cﬁﬁié@ﬁﬁ§£ﬁf1%ne%%§ é%&eFEFy&Pe 0 reactor 2
via line 3. MeGnips dissehariged i a:ddpe 6 anthd ecavented nAs il0dUGhich

Stream is vaporous.



10 and 14 used in

in Fig.2 Total

8,

colums 5,
Col um no.
stages Stage at which feed is | et pcw/EpP2)10804183mM

ofwohenwmsbiical
dianeter (nm) Reflux ratio (RRD) Colum 5 7 7 1.7 0.10 Colum 8 15 5 1.6

In Table 3 below, a few characteristics for
the Exanple are nentioned. Table 3 -Exanple
0.23 Colum 10 20

nunber
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16 2.2 0.58 Colum 14 35 29 1.7 0.88 (*) The condenser of the colum is
represented by stage no. 1. 15In Table 4 below, the foll ow ng paraneters
are proviweaofior3otibe streans fromthe Exanpl e as presentcCirErRones4133 3, 4,
6, 7, 9, 11, 12, 13, 15 and 16 as indicated in Fig. 2: tenperature,
pressure, total mass flow and the mass f1®w (MF) per conponent of the
stream - 16 - For an explanation of Table 4 reference is made to the
expl anati on gi vef'rbel dwblalsl € 2ndAldl ist eears risn thiae Exarmblee Exreeplliequi d,
except for the streamin |line 6 which stream.is vaporous.

2011 03911 3PCHFERIGTOI6ATES Lherg o of diEt g patibe P aig 40 (\Za5Fedr s
that in the BExanpher tthenpressyre sturtde tt apof £l st ldiatdian s¢aloym 10 (2
bar) is lower than the pressure at the top of distillation colum 5 (3

bar). On the cotlven Rard, bar)t-h@nComgarcatiore NsPdanpine theh € opiressrigeat t he
top of disti !Elx%tﬂ{-gqré,c%lh%n%df%f%]obr%ara)t I$, N QRer, o hanihe presswa gt the top
of distillation colum . ar).

(1 bar) is higher than the pressure at the top of

distillation column 5 (0.12 bar).

In the Comparative Example, 20.9 kJ/g of DEC produced
is required for heating in reactor 2 and distillation
10 columns 5, 8 and 11. In the Example exemplifying the
present invention, advantageously only 10.3 kJ/g of DEC

produced is regquired for heating in reactor 2 and

distillation columns 5, 8, 10 and 14.



In the Conparative Exanple, 20.9 kJ/g of DEC produced is required for
heating in reactor 2 and distillation 10colums 5, 8 and 11. In the Exanple
exenpl i f wogotinsoasesent invention, advantageously onlypt@®Er2&dlogiies DEC
produced is required for heating in reactor 2 and distillation colums 5,

8, 10 and 14. WO 2011/039113PCT/ EP2010/0%4153 - 19 - CLAIMS 1.Process for
the preparation of an al kanedi ol and a di al kyl carbonate conprising: (a)
reacting an al kyl ene carbonate and an al kanol in the presence of a

transesterification catalyst to obtg 2 %;gﬁction m xture conpri sing

di al kyl carbonate, unconverted al ka iol and unconverted al kyl ene
carbonate; (b) subjecting the reactlon mxture to distillation in a first
distillation colunmm to obtain a top stream 10conprising dial kyl carbonate
and al kanol dnd aPFerces™m §t0rreé;mec@rﬁ§ep|a§|aﬁg0@4 alfkgin edigoraiel ankamdol ,

al kanedi ol a I nat ubjectlng the bottom stream from
. .gﬂﬁﬁkgxi%%%ﬁ%% naly rﬁslﬁ

the first di on - col um to stillfation in a second 15distillation
col umm t o obt@i)n raatcap rst reamlconamies idag bdinaltiey lancarbordtke nand ial karol and
a bottom stream conprising al kanedi ol and al kyl ene car bonat ¢;

.(d)
recovering aFR&SEICS Fr GmRE GG SGreaMf ComALRE ts dCond @il i | ati on

columg; and 2Q(&) iSHbhAGLH 1S EQ%@&Q%l%br%%%Ek&ﬁo@éﬁw%nakkﬁt and second
distillation colums to distillation in a third distillation colum to

obt ai n a t op utacearprdevpEilismg lal kdkeincand la avot tormosiviegdnde erpfvilsingg
di al kyl carbona %na% Process according to claim1, wherein the pressure

(b) subjecting the reaction mixture to distillation in a
first distillation column to obtain a top stream

10 comprising dialkyl carbonate and alkanol and a bottom
Stream comprising dialkyl carbonate, alkanol, alkanediol
and alkylene carbonate;
(c) subjecting the bottom stream from the first
distillation column to distillation in a second

15 distillation column to obtain a top stream comprising
dialkyl carbonate and alkanol and a bottom stream
comprising alkanediol and alkylene carbonate;
(d) recovering alkanediol from the bottom stream from the
second distillation column; and

20 (e) subjecting the top streams from the first and second
distillation columns to distillation in a third
distillation column to obtain a top stream comprising
alkanol and a bottom stream comprising dialkyl carbonate.
2. Process according to claim 1, wherein the pressure

25 at the top of the first distillation column is of from
0.5 to 10 bar, more preferably 1 to 5 bar.
3. Process according to claim 1 or 2, wherein the

pressure at the top of the second distillation column is



25at the top of the first distillation colum is of fromO0.5 to 10 bar,
nore preferably 1 to 5 bar. 3.Process according to claiml or 2, wherein

t he presswoeontosvtie top of the second distillation col uraTiEP201WD64153

2011/ 039113PCT/ EP2010/ 064153 - 20 - of from 10 nbar to 3 bar, nore
preferably 50 nbar to 1 bar. 4. Process2@cctording to claim3, wherein the
pressure at the top of the second distillation colum is |Iower 5than the
pressure at tdfe firom Af0 tiverf itrest3 dhast,i Inloatsl erredelnaim,y &d nitsiroft of rlom 50 t o
500 nbar, nore preferably 70 to 300 nbar. 5. Process according to any of
the precedin l‘ai ms, wherein the pressure at the top of the third
distillationglOcolpmdss la@werdifan tbhe 1presSur enatretihe thep pek sthedf i r st
distillation colum. 6. Process according to claim5, wherein the pressure
at the top ofth & Kiord odi $thid Isgaoes €Glstiin liad 1o faodmm. L5t d %' SFar, nore

prefegably 0.5 £0.4,0af.. 150 Prac ec%%h%%%oro‘%' N9t ¢:any of; L9 1%%%210“ ng
clains, wherein the tenperature at the bottomof the first, second and
third distil lcatlivem,candms i dfrchr & @0 500 206 ¢, mrotee pafedicataalily 7025 t o
175 C. 8. Process according to any of the preceding clains, 20which is
carried out Mn?ioﬁuﬂ‘@ﬂry 9. Process according to any of the preceding

claims, wherein the deanseslefdingationGakal ¥k b2 eher eganeays
catal yst. 10. Process according to any of the preceding clains, wherein
t he al kyl ene vdatisomattérs $ retsivpirene tc atisortatce odr threopyliende deartidrdatte cand t he

alka?8| IS e%QﬂQ%%Tis lower than the pressure at the top of the first

distillation column.
6. Process according to claim 5, wherein the pressure
at the top of the third distillation column is of from
0.1 to 5 bar, more preferably 0.5 to 4 bar.

15 7. Process according to any of the preceding claims,
wherein the temperature at the bottom of the first,
second and third distillation columns is of from 100 to

200 °C, more preferably 125 to 175 °C.

8. Process according to any of the preceding claims,
20 which is carried out continuously.
9. Process according to any of the preceding claims,

wherein the transesterification catalyst is a
heterogeneous catalyst.

10. Process according to any of the preceding claims,
wherein the alkylene carbonate is ethylene carbonate or

propylene carbonate and the alkanol is ethanol.



