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PROCESS FOR THE PREPARATI ON OF AN ALKANEDI OL AND A
DI ALKYL CARBONATE The present invention relates to a

w@e@seya0d or the preparation of an al kanedi ol BCTER2008/050608

di al kyl carbonate. More particularly, the invention
relates to a process for the preparation of such
conpounds from an al kyl ene carbonate and an al kanol .
Such a process is known frome.g. US-A 5,359,118. This
docunent di scloses a process in which di (C]_-C4 al kyl)
carbonates are prepared by transesterif ication of an

al kyl engf¥drivorate Tk t AR €L IERNa Pk aid | 2LFREDELS, AtHe

al kyl ene car bonat e andpanrakkanolpdreedst ock are
reacted countercurrently in a colum with the aid of a

catal yst. The catalyst is usually honbgeneous,

al t houghthbe,pse of iheter ogeneous ccatkal ¥ShSodSs AP the
suggested. The al kyl ene carbonate is introduced into

t he AFSper 2part of %%éll@épﬁﬁﬁojarﬁfﬁq i KPSy dowrr F315The -

abovg,roTheral kanolif eedst ogke cOM I:81RGc8 PYre @d@nel ror
and a stream conprising the al kanol and al so the

di al%p PEGPREMELY! Iis StPel FATRCWHE delinAatllay Yver

par tearHRgaak kanelaf 10wsnupward and reacts
countercurrently with the al kyl ene carbonate to obtain

di al kyl eathohdte®fisEhiankedEt ddcal Rafel Vash the’3%pg 18-
ef fIygnt sapdnthe &lkanediol g\f&&&nxne%&@hn&%@l@nol

as the bottomeffluent. The top effluent is subjected
to diistyill)l ah:rnmatr@atanrenmep@rw eiﬂ tanpnakkaapl ficdtion of

t [ th | k ' f_th
i Ry P BT BOner TS SeF Ban 15 Ted 6 Phe Dort as
par t;1¢f,1the alkanol.J eedstackixdha Q%teh‘%%éﬁ FeaM i cteq
wor ked-up resulting in an al kyl ene gl ycol streamand a

cat FopSteE6RE BRI g icoAc 6AL PAR evitHatthes apdr efya catalyst.

Lleg%ﬁbea@awﬁypﬁ 0CLSS A S ASRSdN& JOr BRELOAGO the use of

heterogeneous catalysts i1s also suggested. The alkylene
carbonate is introduced into the upper part of the column
and trickles down from above. The alkanol feedstock
comprising a pure alkanol and a stream, comprising the
alkanol and also the dialkyl carbonate, is fed into the
column at a lower part. The alkanol flows upward and
reacts countercurrently with the alkylene carbonate to
obtain dialkyl carbonate with unreacted alkanol as the
top effluent and the alkanediol with any entrained
alkanol as the bottom effluent. The top effluent is
subjected to distillation treatments to yield an alkanol-
rich stream comprising the alkanol and minor amounts of
the dialkyl carbonate. This stream is fed to the column
as part of the alkanol feedstock. The bottom stream is
worked-up resulting in an alkylene glycol stream and a

catalyst-containing concentrate that is partly recycled.
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W@ 2108409899 cont ai ni ng concentr at e.

by- products, such as polyglycols. In the known process
these high-boiling by-products are contained in the

Part of the PCT/EP2008/050608
concentrate is recycled to the transesterif ication,

wher eas another part is discarded. Although the known
process discl oses the format+oh of pol yglycols, it

does not address the problem of the renoval of such

pol ygl ycohs, pidrpar tiedhased hendimRnst0bnt € nigh-boiling
al kanedi ol , al so known as _di al kyl ene gl ycols.

Mor éBVEF Ot RES knt' prroE8s¥IpY € s ﬁ}é/}t? HOOER IRAKTTE S
car horatenk gavies: 1:hey eaptegusne amerdoadai haa practice,
the transesterif jcation to dialkyl carbonate will not
be TOG% YThefetot e héCB6E o gt odifct: 6f the Kyoftrate

processewykhe€0d aie ROLNOBLYe POI HHMCA, Swh@Beas another
suggested in US-A 5,359,118, but al so sonme unconverted

al kyiegire 18afbari®®d -1 n view of their boiling points it

is very ﬁimﬁ&g}ﬂ tt HeO kBBRAT Bt Sl Aldk yl-enge 9 4160l 1% @b n
the correspondi ng al kyl ene carbonates. This has not

beer? faBRABHLBERYEY iF PRESPPBE RE HFCEor AN PRI US.9f the
5, 35Qmbl8a Jhe&%fprp%lty@@ﬁ@@igpnirpr&pm%u@gpt@h@sdimers of

contam nants that bear the risk to be built up during
contiffudds§aredyet e 2l K§oun objEctikof cPRedpy e3knt

I nvepti-onel0 OYENGNR Lhibscdt awhaGie ACeQr di HO May e
present invention provides a process for the .
pr epar&Prenc ofcart alansdroFcanth wrdicalckyl €arbordtiee,

CONMRAJS NG s £ &) e f E8CLIAG AP, ak kKyligne Lakbanat &, and 2R e
al kanol feedstock into a first reaction zone under

t r andO$t eFhr ¢ Eatd orF heohdi £ Ponsr A Bhodi hha Preduatrocess
m xtune @b.dial kyle canbopal e, pneanvert ed al kanel sy, the
US-A 5,359,118, but also some unconverted alkylene
carbonate. In view of their boiling points it 1is wvery
difficult to separate dialkylene glycols from the
corresponding alkylene carbonates. This has not been
acknowledged in the process according to US-A 5,359,118.
Therefore the bottom product contains contaminants that
bear the risk to be built up during continuous recycle.
It is an object of the present invention to overcome
this drawback.
Accordingly, the present invention provides a
process for the preparation of an alkanediol and a
dialkyl carbonate comprising:
(a) reacting an alkylene carbonate and an alkanol
feedstock into a first reaction zone under
transesterification conditions to obtain a product
mixture of dialkyl carbonate, unconverted alkanol, the
alkanediol, unconverted alkylene carbonate and dimers of

the alkanediol;
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al kanedi ol , unconverted al kyl ene carbonate and di ners
of the al kanedi ol ; (b) separating dial kyl carbonate and

W@Rwanel104 rom t he product mxture to obtain a POU/ERI8/050608

product stream contai ni ng al kanedi ol, unconverted

al kyl ene carbonate and di ners of the al kanediol; (c)
recovering the dial kyl carbonate; and (d) separating
al kanedi ol fromthe bottom product streamto | eave a

recy@)e sépLodniGRNPrESkNY et edaakkyhede from the
carbonate and di ners of the al kanedi ol, which process
furﬁﬁ@ﬁ“&énﬁ%%g%§96§)Oﬁééé?n@ %ﬁtW%%§FOBHFF of -t

recydn@ ashi 8@m i Seeondnieaed H 20RQ 1A WhBbbnate and
dinmers of the al kanedi ol are converted to

hi givef"eB6i PF ng 1 Hgomersoof al kanedi ol , yiel ding an

ol i geier sceOM @iy Recehif huent ,ca(rfb)onaeaaram ng the
hlgher-b0|I|n ol 1 goners fromthe ollgoners-contalnlng

of {1 Gant SGPITh MY 2R<4NRYIShe KAl Bfiabet LOMBRGHIRG Strean

renaigniiagvst § eaddy Ard st@kahesyedd NG dchenabkyb &g alkylene
car bonat e-contai ning remai ning streamto the first

r eaCBrERNZBAINTHE B Ss eht thavehtdsiWiicd based on the

findimngnt pabcthe separat ey sdd gher-boiling
by-products from al kyl ene carbonates can be rendered

easyl®y BoRVEMT iatg LePaFkyReReIcorgcyple strean to a

hi ghglobai LERg: ol GRS $nofmalkanedi ol osBYnthe vaneqio
subsequent easy separation the build up of dialkylene

gl y&oles CPEVRF e@ritediioBgrthelt vry clld defet Reof etrdiatiang o1,
al kwl%ﬂ%lﬁérgﬁn@hegor&e@ ScBarLi Ofnd %%f%lu'é}ﬂlcene

carbonate In the recycle streamis subjected to the
t randest eppdratciatd ¢heabavher swilhay etigeyehe from the

convanied.l ot Qor'itha?lrh%rgg%%fghéilltlfwlecl%ﬁg%nghealkgﬁe
figure depicts a flow'schene for the process
carbonate-containing remaining stream; and

(g) recycling the alkylene carbonate-containing
remaining stream to the first reaction =zone.

The present invention is based on the finding that
the separation of higher-boiling by-products from
alkylene carbonates can be rendered easy by converting
dialkylene glycols to higher-boiling oligomers of
alkanediol. By the subsequent easy separation the build-
up of dialkylene glycols is prevented. By the recycle of
the remaining alkylene carbonate, this part of the
alkylene carbonate in the recycle stream is subjected to
the transesterification again, so that it may be
converted into the target dialkyl carbonate.

The figure depicts a flow scheme for the process
according to the present invention.

The reaction zone in the present invention may be a
reactive distillation zone, as described in

US-A 5,359,118. This would entail that the reaction is
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according to the present invention. The reaction zone
in the present invention may be a reactive

wa@lp@sioddied i on zone, as described in US-A 5, 359P1/8P2008/050608

This would entail that the reaction iscarried out
counter-currently. The transesterif ication reaction

i s advant ageously conducted +m a col um furnished with
internals, like a distillation columm. Hence, it my

contcich ibaayst W duhdaubbhereapsy . sﬁ@/aﬂaﬁay@temflcatlon
Raschig rings. The skilled person will reali se t hat
sevéfreﬁc%aﬁk%ﬁgaci%gﬁﬁash’@o%%ﬁqe&uﬁ&t FoRst Wit I be

possihe snSui xtrﬂbnli e rgel-uans, haviee heen sdescrt bedl ddlumn.
e.g., Ulmnn's Encycl oped| a of Industrial Chemstry,

5t h Hed.Covol b B2 HPIT32T £ravi99xkh TH®PAFKk jiehe Steve

car hanatke Wkl kadenfediayst hensppen Rar beekosUem @ realise
colum and will flow down. The al kyl ene carbonate w | |

gendraltl yerave! Pafikgher BB P i fiyft ptdiaﬁ/t CCRAMITREE ARGt

| et Rescagee oOf sietdhhenecandn Priony erencatbonate; tihe
at nospheric boiling points are above 240 0C . The

al kyl-éne EatBomate MVICLPPEH dotn BWertEhalt gt giry, 5
rings; andibreughty iato reontact  witdh fihe1ahkanglpdhate will

flows upward. 1n a preferred enbodi nent the reaction
i s dondaét el the aFercwPEENeL narHerd RSNt abt &' Waly ftlev

Operg® i &nk0a LA TahOWh rbBBaf £apti 0B 811§ Chle-d HQWher
manner wherein the reactants part in vapour phase and
par tPAldippgRPEnpHase dhepadbarobyveim dhkefepdgehevdylene

cat alyshrofy 1S RIETSE E%dt}’ﬁ@yaér&bs%@l%&éfcebébflrpcg %Fcﬁsn%s

of the present invention is in a reactor wth
i quirds abone suf abl-e Tﬁ?@aéﬂkbhe%r@réﬁ‘onﬁﬁESWWbeﬂ@f glown

pi p%vte%p@hée@féi}é)rbrz%%gghgfl&'}Elrcgtlﬁ%ltr %%' QQntéct with the

conducted in a plug fl ow nanner enabl e
r eactlikgnot othath §lowa pwakdeonpl eti on. A furt her

pOSSibilEﬁyaiﬁ%éf%f%gadgﬁﬁoéfm%nt the reaction is conducted

in a co-current manner. A suitable way to operate is to
carry out the reaction in a trickle-flow manner wherein
the reactants part in vapour phase and part in liquid
phase drip down over a heterogeneous catalyst. A more
preferred way to operate the process of the present
invention is in a reactor with only liquids. A suitable
reaction zone of this type is a pipe-type reaction zone
wherein the reaction is conducted in a plug flow manner.
This will enable the reaction to run to virtual
completion. A further possibility is to conduct the
reaction in a continuously stirred tank reactor (CSTR).
In the latter case the effluent from the CSTR is
preferably subjected to a post-reaction in a plug flow
reactor so that the reaction runs to virtual completion.
The process of the present invention includes the

transesterification of an alkylene carbonate with an
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reaction in a continuously stirred tank reactor (CSTR)
In the latter case the effluent fromthe CSTR is

W@R@B/@?(ﬂm y subjected to a post-reaction in a PCTEPINYF0608

reactor so that the reaction runs to virtual

conpl etion. The process of the present invention

i ncludes the transesterif icathon of an al kyl ene
carbonate with anal kanol . This transesterif ication
reacilik@nolls KRNOWGraSess cappatentord rermcUSoA bs 36wkl 8as
The starti n%]émateri als of the transesterif [cation are

pr ef'er 4BP§* SBF eCtBY Urdm> €22 85" &t kyiéné “eat bondtd Hnd 1S

Cl- &4 ahkapehssestVorigipaefehably dhestanti 88iected from
mat eri al s are_ethyl ene carbonate or propyl ene

car Benatedahd TRk %&O“aéﬁh%%l Coic4 %5@865ﬁol More
Tr ag)%%%%%%?&% %g% s SC&%% %Q%feﬁhusl tahl )éth Eé}r'éje afrl%%nate

presence o0 onngeneo S cat
haverheenpdescs | dmdmnratssaﬁ\d 5n8gnl8 asndannt| ade

hydr.i %g%bg% L de es hydr oxi des, al cohol ates, am des, or

salts metals i.e., lithium sodium

pot assi umammmmmlaadlcae&mmni@mef ent egbtatialoisds the
are _hydroxi des or Ia% tassiumor sodi.um

It |§C}éa§vant ageous 0 uge lcegﬁlomolgene?u% he alyStS

al karolk bthat diSSCbEJJh’mi usedsas 5,eii‘1istl(1@kan8ui:lhclude
al c%hol ate can b f or ned

s A s ISR Y e AR b RN o

sucmaassaoetalﬁsu_m@m@ﬂ@nates,,bmmyﬁamessootum, potassium,
carbonates. Further .suit cat e descri bed .

o R gt e L B B S TR F e Hy i Tiaes
t heroai Blcsuchatass ERF- Ac244 5968, otJSAiBm803+ 204, adERA ageous

5, 359, 178, 1% 1500 08E: b THUE Gyehet erigeesis
cat alsysksdstoct heswlly meRbhplOE€SSan be added as such or
being formed in situ.

Other suitable catalysts are alkali metal salts,
such as acetates, propionates, butyrates, or carbonates.
Further suitable catalysts are described in
US-A 5,359,118 and the references mentioned therein, such
as EP-A 274 953, US-A 3,803,201, EP-A 1082, and
EP-A 180 387.

As indicated in US-A 5,359,118, it is also possible
to employ heterogeneous catalysts. In the current process
the use of heterogeneous catalysts in the
transesterification reaction is preferred. Suitable
heterogeneous catalysts 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 catalysts include alkali and

alkaline earth silicates. Suitable catalysts have been
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the use of heterogeneous catalysts in the transesterif
ication reaction is preferred. Suitable heterogeneous

W@ 200a/0989% i ncl ude i on exchange resins that coP@EEP2008/050608

functional groups. Suitable functional groups include
tertiary am ne groups and quaternary anmmoni um gr oups,
and al so sul phonic acid and €af boxylic acid groups.
Further suitable catalysts include alkali and al kaline
ear th seilbkeat €s.usSu tsgbke, gat aéry@tnshawe(sbemdiscl osed
in US-A 4,062,884 and US-A 4,691, 041. Preferabl t he
het é?r&é@ﬁ@%%' c‘&%@alwr%e%%%t%%aflryéh i 5nS ekeHeitge - on

resiins @QHB&h@én@xﬂxﬁﬂbﬁﬁbYI@D@gﬂﬂ%kﬂ&s@@deﬁ@fﬁaﬁﬂﬂ& and
am ne functional groups. An exanple is Anberlyst A-21

(ex TREAHPEY HARYS COMOEeNAg %\rﬁaﬁrs@ﬂr EFETRREr X to

whi elhora D i et hy(lamrBemgE OlPSs hm&@@ﬂn?t hasdestyrene
Ei ght classes of transesterif ication catalysts,

OGRS Fon ekehdhde R BST REL M 1P GERUPAr YXER HREand

qUa%&&%@h%dan@IﬁHﬂ“@Eﬂ%@@BSOfaiﬁhﬂ%é%ﬂe@%%gchﬁlénF%atalysts,
Knifton et al. . M. Catal, 6J7 (1991) 389ff. The

t r and€sterne %%%ﬁ?ﬁﬁﬁéﬁﬁdF?Fb%%‘ﬁﬁgl REWASFR e REnd

and guickablbyy i fghdidend stenps! all & fomsd4Q 19 200 @G rron
and a pressure from 50 to OOO kPa (0.5 to 50 bar).

Vherett Hé -al Rantdl i Sarethafdl (11He préddsure is

DfefefabEMeC&f&ﬁ%é§%e§&@@§§€@%ﬂ‘boﬁﬁﬁ%lbﬁgp§£@1&Hd%n in the
depends on the al kanol feedstock and pressure used,

and atfte 2pgaptbralised-NCLHAE 0Nt ERRSAATIERt TAPHEL Heo 200 °C,
t empglatupeck Sy kepty SUGHR thatohd s, Q'oo%eté%@ln@aﬁbo\%en

the boiling point of the alkanol, e.g. upt
abo@@etﬁékb@©llh@I@ﬁﬂﬁ@Olint@%dﬂ@ééwr@flﬁEPh%ﬁﬁﬂaQ%ﬂiClose

at ”‘E%Dg%bg%ﬂéﬁf' Ur@e LRRLLLIPSF AL LS 8h°§1@e té:’lk%ni%l

above 65 I nst ance between 65 and
caséa@ﬁségcéu@méﬁﬂ%ﬁﬁ@w3tP@ﬁdth@“hﬁk@n@ﬁaﬁﬁyrs¢$¢i B@

L QUi G £ LD £Q7 LUTY @RI ORREALL AN 1 JNE PLESRULE such that it

is close to and above the boiling point of the alkanol,
e.g. up to 5 °C above the boiling point. In the case of
methanol and atmospheric pressure, the temperature is
close to and above 65 °C, for instance between 65 and

70 °C. In case of co-current operation the alkanol may
still be liquid. In co-current operation, the pressure
ranges suitably from 0.5 to 50 bar, preferably from 2 to
20 bar, and the temperature from 40 to 200 °C, preferably
from 80 to 160 °C.

When the transesterification catalyst is homogeneous
such as an alkali metal alcoholate, and when a reactive
distillation is being employed, the homogeneous catalyst,
may be introduced in the upper part of the reaction zone.
The alkanol feedstock is then introduced at a lower
point. The feedstock may be completely vaporous. However,

it is also possible to introduce the feedstock into the
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ranges suitably fromO0.5 to 50 bar, preferably from?2
to 20 bar, and the tenperature from40 to 200 0OC ,

wee@BevEly from 80 to 160 OC . Wien the transkSI/EP10D8/050608

i cation catal yst is honbgeneous such as an al kal i

nmet al al cohol ate, and when a reactive distillation is
bei ng enpl oyed, the honbgeneous <atal yst, nmay be

i ntroduced in the upper part of the reaction zone. The
al kaahinhepdst ogkid sHehenqhnd regueed at ia bowesvdqroidtat
The feedst ock may be conpl etel vapor ous. However, it

i s &1'So 'pgEsT bPi¥ ¥ S Gdude Hﬁ%err EOASEBERFHED OF

t hecalurBbipanttye ibuhephi-gub el phaseiubh Wsthed imuedicial
that the liquid phase ensures a higher concentration
of &K&ARGI OPntlf%éWe&\ﬁéll 55??%?%%%@%% W h 3

benefiiser-abueld esteOncheiaveraf |tid ansesheri s tatigrc
It is distributed over the width of the colum via

t he 3l éRCafBl fhe GGISERALE Nt BRhal & 1 OTRE THAET of et \aser ous

theeM@PQh@U§léﬁﬁbtﬂH%ﬂ bqutﬁepﬁiﬁaﬂﬂi EQ%d@EK@EQﬁay be
f eedst ock may be vari ed between w de ran

vapoWEArRqRR B eRA gher aBn8ePs TR tVasIopy géﬁm@l Weight

10: Lamtiowt s Whenaia jhet-erogeneoys; cat alygt  bed i s being
used and when a reactive distillation is bei ng

enpl oyed"eher dI9GAreAENEAr borRItE YiS§ §aft aplyeing used and

i nt reducgd-ahove,d he catabyst, bed \and t be @&iﬁé@mthe
bel ow t he catal yst bed. Wen a co-current Fy oper at ed

r eactlé 1pgebei MRPEHRS dyedui hebkeddttamds crayapeve the

pre-ducxgdserpiatpdyced ;separatel i) nt EQ@a[f@&t@d When
upstream of the catal yst bed. The person skil

t he 2co-@F FeRnb difatateRer erar@estie Pl NDCarP LY e s tae
equ'r‘ea*%rt H@srﬁ%tﬁeo%re-rﬁ%@&%r_e’1%0%%@%5 §é‘ﬂ>£@§ée¥ly into

enpl oy an excess of 'the al kanol. The nolar ratio of
al kamel regchbkylette ccar bénabe ¢%t%1m3ttabI691 f Floen A5

}? %%ﬁ%ieBrEBGEﬁgﬂéQﬁfQQQHZkAO&‘%ﬁg% %herEgn95§%§¥f¥¥détion
ois an equilibrium reaction. Therefore, he shall suitably

employ an excess 0of the alkanocl. The molar ratio of
alkanol to alkylene carbonate is suitably from 1.01:1 to
25:1, preferably from 2:1 to 15:1, more preferably from
3:1 to 7:1. The amount of catalyst can evidently be much
smaller. In case of the use of a homogeneous catalyst
suitable amounts of such catalysts include from 0.1 to
5.0 %wt based on alkylene carbonate, preferably from 0.2
to 2 %wt. The weight hourly space velocity may suitably
range from 0.1 to 100 kg/kg.hr.

From the reaction zone a mixture of dialkyl
carbonate, unconverted alkanol, alkanediol, unconverted
alkylene carbonate and dimer of alkanediocl is withdrawn.
In the case of a counter-current process, such as
reactive distillation, a first mixture of alkanol and

dialkyl carbonate i1s withdrawn at the top of the reactive
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3:1to 7:1. The anmount of catal yst can evidently be
much smaller. In case of the use of a honbgeneous

W@ 2008009899 sui t abl e amounts of such catal ysts i PCI/EB208/050608

fromO0.1 to 5.0 %w based on al kyl ene car bonat e,

preferably from0.2 to 2 % . The weight hourly space
velocity may suitably range from 0.1 to 100 kg/ kg. hr.
Fromthe reaction zone a m xture of dial kyl carbonate,

uncenvertedr abkainwlummgl kanedt ol he WigERVERt edc@hdk e re
carbonate and di mer of al kanediol is withdrawn. In the
cas€BPTAS EBANTETLULIFEAt 2pFHLELs, CALrORa5S raakansg ol and

di stdikleat bona1@adddist .mMxt vEee ofr & kanelrapd: db@ddation a
carbonate is withdrawn at the top of the

r eadtiofEaF st T ALS SIwTRSIGARY Y aé%ovteh@eBB%?%?ﬁ aive

SecREpRLXEHI €5 Campriinglang unconverted al kyl ene
carbonat e, al kanedi ol and di nmer of al kanediol. In case

of a co-Elf? ete Speraer bt & Praodaet 1 ReiPe copratsrngn 2

t he ahevevaeat i oned fiiove uaeIREUNIS; i3 kahbai Aed. aMher 1
the transesterif ication is being conducted in a

r eadirPendr St #¥¢ alqror alifeoRVer Herr Ak &R6I randt il ky

car bgnatie) ar eosepHAted (09sthern it the LEpeLiyet of a
distillation zone and withdrawn at the upper part of a

r eadteove 1P s $ 1 atliadn B0 FAAATT Ut Binveer €89 af kY ki

car honalg,a0d; &k kanedicel oar & i fNAraWRnf FOBM I HE reactive
reactive distillation colum at the lower part. In

ot heliseéabodr heht 4T POuFhe ohpirimdsarare T ¢ Rk awn
si my tanepusty. tﬂé‘ Qe %HHBQuH&?@%JJ“%ﬂ%QQMﬁ” ed

al kanol and the dial kyl carbonate are separated b
di stsiimudtippaopnlondf caet Pohod Bigttatile dnsenvemtddmlkanol

condi 4 QRS A8 8 Pressune Lrom O e]pa&%t%dona&lé&dn%tlon
tenperature from 200 to 40 OC . Thls achi eves the

Sep&ﬁappénféﬁghﬂvbpEﬁﬂé@bﬂéndbﬁﬁ@ﬂﬁ§9@@ gpedhviertedire a
alk%ﬁ%@sﬁpg 9£&£Kyh_%%rQ96a£§rQQQia.temperature from 200

to 40 °C. This achieves the separation of a top fraction
comprising unconverted alkanol and dialkyl carbonate and
a bottom fraction comprising unconverted alkylene
carbonate and alkanediol. The top fraction is preferably
subjected to another distillation to separate dialkyl
carbonate from unconverted alkanol. Such distillation may
suitably be achieved at pressures ranging from
subatmospheric pressure to superatmospheric pressure.
Suitably the pressure may vary from 0.1 to 45 bar.
Temperatures may vary in accordance with the pressure
selected. The temperature may be from 35 to 300 °C. More
preferably, the conditions in the distillation include a
pressure ranging from 0.1 to 0.5 bar and a temperature
ranging from 35 to 150 °C. When the dialkyl carbonate and
the alkanol form an azeotrope it may be beneficial to use

extractive distillation, using an extractant to
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a bottom fraction conprising unconverted al kyl ene
carbonate and al kanediol. The top fraction is

Wpe@BevEl y subj ected to another distillation POI/EP2008/050608

separate dial kyl carbonate from unconverted al kanol .
Such distillation may suitably be achi eved at
pressures rangi ng from subatnao&spheric pressure to
super at nospheric pressure. Suitably the pressure may

var afiomQcd tie Aedahidenperdddt ehemayaVayy ddrbonate
accordance with thedrpr essure sel ected. The tenperature
may PE £PENFEEIY 3 @eoéx.tr%‘f%“tprcé?f“elbﬁbls?,le% from many

condidnipensdkN 1hedicstduhbat kofohde] udenaapr 88SME or
ranging from0.1 to 0.5 bar and a tenperature rg%g(i ng
fr oM™35°16 - 15070 Whern St RECHR @196y I Cc &F'BORAAL @1 #rge

al kanelhochatm an azeolsepe.i tt My esdbenethehgbodd wse
extractive distillation, using an extractant

t of &P Pat B t BRPEEPACAL f-Bn” BetRiksts 1e Odi APky}lkylene

car henateasaadcide & kanal wsdhes £X4da¢taRt &8O DL ror the
sel ected from many conpounds, in particular alcohols

suclfvas tpRéndlkamtdigdi-sol e. However, it is preferred

to enpl oynam&roH eRgoganbonatite ascextract adm ild is
nost advant ageous to obtain the separation in the

pr eseénida c6F e hed atidjiidnétéar bohat'et Ratangehet iy Used Ly
as Starlhng-IBs eriidn ok st Bepeventdials abkarediolen | Buch a
anot her enbodi ment the product streamis subjected to

di st idisatiléAti AN Stch sairaRAEr O¢ Haar rech Pyt uAe onvieTSEdr ©

alkaQ&'OLﬁ §8p@%Q&ﬁQ %%FbgﬁaéﬁﬁgéhgngQQthﬁ accordance

distillation may suitably be carri out "at a pressure
of O0.WLthoths bagssWenperactures heg bAPprithuae corddrrcd rom

with the p sure ect ed. t e ur
from3355%toogggo%c@%&%%ﬁé&?%?% %ﬁéesspu%eeggér 21‘?% 0.9
fromt®. 5 .60bdr Saparttend eher b enperatryrce fangesO fromoe0 °C.

f:gn's%l%n gf%])clﬂ%lg éiusrttiq%%tggﬁt Jdllé arteimoanlntirr]l% ESr'HBéQr'lcT‘sg may be
separated in dialkyl carbonate as top fraction and a
bottom fraction comprising alkanediol and unconverted
alkylene carbonate. Conditions for this distillation
advantageously include a pressure of 0.1 to 0.5 bar and
a temperature of 60 to 190 °C.

The dialkyl carbonate recovered in the embodiments
may optionally be further purified. This further
purification may comprise a further distillation step or
an ion-exchange step, as described in US-A 5,455,368.

Both in the counter-current and the co-current

embodiments a bottom product is obtained comprising
alkanediol, unconverted alkylene carbonate and dialkylene
glycol. To separate alkanediol from this bottom stream
the bottom stream is preferably subjected to a further
distillation step, suitably at a pressure from 0.01 too

0.4 bar and a temperature of 200 to 100°C. This
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separated in dial kyl carbonate as top fraction and a
bottom fraction conprising al kanedi ol and unconverted

w@bkdogloene car bonate. Conditions for this distiPCHEPING050608

advant ageously include a pressure of 0.1 to 0.5 bar
and a tenperature of 60 to 190 OC . The di al kyl
carbonate recovered in the endddirnents may optionally
be further purified. This further purification may

Conpfiisse 1dat ush r@i’hl@iv%tsi bl atp@raSteP 0B a@Ranediol and a
i on- exchange st as described in US-A 5, 455, 368.
BotﬁqcﬁcﬁﬁesE éFmEﬁﬁPéﬂg WP tE6- E&FY%%?G carbonate.

enbagicmesbs r aabotdomMPradyct i ési nhidicnedos 08Pk sd Ng
al kanedi ol , unconverted al kyl ene, carbonat e and

di aIWIOé(ﬁéeﬂl eI s BpEr aPE Gl Yearnédirsl PR i s Such

bot tomustbeas tdre hakhenesthegmde Ripkenablyon tne
subjected to a further distillation step, suitably at

a prés$<irestrom g uraPs626:2"batt and a tenperature of

200 to 180 0G st EhigsdistEl {iad ianachi evesar SeRAIAkon,
of al kanedi ol and a recycle stream conprisin

unc e FEEANAl KSAENEOC&PBBnat el N (-8 FP%EE???]HQ?YCle

thi%t@%%hihEaf&@ﬂpr%%aE@EBQdr@&&%ﬁkﬁﬂz%hgandﬁHfgndﬂﬂ§
conprise other conpounds, such as unconverted al k I'ene
car Bowateraepemli My @@lﬂﬁelgh%@%%é§§tépnﬁhet%%ﬁ%% ittiiomal

cut .o Ak 1b8asSte APt Llerbhec hecycl & st ream,i 5 passed
to the second reaction zone. Suitably the conplete

r ecyeloerstpeanthart flad deperhé Seednidadeaérirdn woke be as
Optignahl ¥s Eé‘&sﬁélreea%ﬁa}ér@e?%&ﬁ Iy %%@dpg{ﬁéa{%ﬂ%ull

t he ‘addi ti onal portions bei ng fromthe process.
It Wil ushé inderstioodethat in general the bl eed stream

will be a @E@'éec%%df ?@§&Pl§n AN RREf 8EADL Yo r '”c‘?lebI eed

strean1MAII be used in the process In the second
r eactlikgnedone thecdivipeitedf tohgigher-boiling oligomers of

the alkanediol. Suitably this is effected by the reaction
of the dimer with an alkylene oxide or an alkylene
carbonate. When an alkylene carbonate is being used, the
reaction conditions and catalyst may be selected from
those that are being used in the first reaction zone. The
condition for the reaction of alkylene carbonate with
alcohols are well known and have been described in

US-A 2,448,767. It is possible to employ the same
alkylene carbonate that is being used in the first
reaction zone. In such a case the alkylene carbonate that
is present in the recycle stream comprising unconverted
alkylene carbonate and dimers of the alkanediol may be
employed for this reaction. Depending on the content of
the dimer of the alkanediol and of the alkylene carbonate
in this recycle stream additional alkylene carbonate may

be added.



10

15

20

25

30

al kanediol is converted to higher-boiling oligoners of
the al kanediol. Suitably this is effected by the

w0 e@sam of the diner with an al kyl ene oxi de BCT/EP2008/050608

al kyl ene carbonate. \When an al kyl ene carbonate is

bei ng used, the reaction conditions and catal yst may

be selected fromthose that -afé being used in the

first reaction zone. The condition for the reaction of
al kyl enesgat honatecwnbhaal €ohiad s rane kwekhe kKowbrand or
have been described in US-A 2,448, 767. It is possible
to EMFPO§ Ehe*sHe Al renal cat'botfatie 't hat 2F s teitng * -
usedidilrt Reribs sdad @RCKILGA BOMEer |dhcSuERra casesddey no
al kyl ene carbonate that is present in the recycle

St r SRMECOMpFT 5i g \ifc GRPeRiBA ol Ki18HE c AP bbHAt e hfgd the

di mefesicefiohher ab kanediieh ABYybenemloyedtboistf$ there
reacti on. Depending on the content of the diner of the

al karfe S8R L ARPDISHITE SaPky FERE €2t BORRPEFA- t g excess

recyche osbreamaddidi anab : al kyl ene canbenate may be
added. Suitably the nolar ratio of al kylene carbonate
or al kyl Bhefoxdde /1t 618 herhef RiKanegdPotIreeat Jleast

1:1.5:1Mphakibatdos Ganbeamyehadu gherarandthere dsSige to
usual Iy no upper limt. Since the dinmer formation is
| i mthed sSaRENE hee 3 €t 6RNEBF 8P et SWMeNaPkyF ehe easy to

car bppatesbSth@siothereris Ysualdy R eX6essnOf. rurther
al kyl'ene carbonate. An excess ratio of nore than

1000:he Fea@btor drAtoieeNPEELedabtly antthé lhivghee - poidd ng fast

ol i goner$Hof c &l kAaped b3k e prepared by adding an
al kyl ene oxide to the second reaction zone. In this

met hod i Th¢ saEashpreo osped s eltie embloaimeat | errbetingen
the reactapts.  Rurdher a&??léﬁ@%df&yb%fs%ﬁ@ Lhe di nele
and al kyl ene” oxide Is fast and runs easily to

conpllétvilene Twebaldod -ede oRidevdsh alHioomenbodf ngt same

Con%ﬁk%%ediol are obtained that may be recovered as useful

products.

The reaction conditions for the reaction of the
dimer of alkanediol with an alkylene oxide are known in
the art. Reaction conditions include a reaction
temperature in the range of 70 to 250 °C, preferably from
90 to 180 °C, a pressure in the range of 0.5 to 15 bar,
preferably from 1 to 6 bar. The reaction is preferably
conducted in the presence of an alkali catalyst. Suitable
catalysts include alkali metal hydroxides, in particular
sodium and potassium hydroxide. The catalyst is
preferably added in an amount of 0.01 to 5 %wt, based on
the amount of the dimer, more preferably in an amount of
0.1 to 1 %wt, based on the weight of the dimer.

The reaction rate of the oligomer formation is high
and the reaction is bound to run to virtual completion.

However, the objective of the present invention, i.e. the
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preferably the sanme al kyl ene noiety as the one in the
al kyl ene carbonate. In this way oligoners of the sane

walkwanedd)ol are obtained that may be recover edPEEEP2008/050608

useful products . The reaction conditions for the
reaction of the diner of al kanediol wth an al kyl ene
oxi de are known in the art. -Réacti on conditions
include a reaction tenperature in the range of 70 to

250 PGvenpiehesabdne fruomu90pt 6 18Q QCmeraopressure in
t he range of 0.5 to 15 bar, preferably froml to 6
bar 2 TRESFEgEt i bh ai%uﬁr"@fjer bty ‘corddifcfEa°FnOE hes not

presengecot . amad kali @@bahaétthesumlable@ gat b Stsith
i nclude al kali metal hydroxides, in particular sodium

and 56€488i i ﬁ%%@&x.t&l@ "TRe teA TSt CPEIpFEPRT abl y

added i npgape AMNHNtE 11201 04 &0 the /ml,lgaaégg ok th&ulting
anmount of the dinmer, nore g}éefera in an anpbunt of O

L1 (0T EOVRE S BRRed oSt Ré T ‘?@%tl%fswbﬁécaieﬁe?o IHgration.

reagfdienpl at endfethe ol gomeny forimt icenqi s hi g and 1n
the reaction is bound to run to virtual conpletion.

HoweWer, It Rl bhbij ek & Cof LEREC T eSBHOPRTeRERDINT (10 Fhe

t heprrgveRhi 0B 0fpd Re thui-hdnup- &f the Jhaer o9« the tne
al kanediol, is achieved, even if the reaction is not

Comﬂléttéllq-'ﬁ%%n Vi ¢4y 6vi Hect hEskiNY 64T RPER SArc it ning

freedom;tongelecdant henapset < f easi blie,Gerdi t5H00Sne ARL8h the
the formation of the oligoners the Tesulting

ol i gofersneoRdad ity ceff Paent thdraubjoécted tewer part of
sepanat i0fynSul £ably 51 ee et él’r’&r@aﬂaiy%l&b}n%t 84 dQchargea

distillation. In suchdistillation the al kyl ene
arb@héﬁéab¢@S%QHKQQQVPﬁetéﬁf@héﬁﬂmﬁaﬁsbﬁsﬂﬁﬁhd@%@@PCt

fro'Qnth%rUPQ%v@@rtth f1khe; dl stiddatdor columsas the

al kyl ene car bonat e- cont ai ning remai'ni ng stream
whertdas il het b gometid irogenherbs s aciedabkat iqpeskilled

Cat%k%%%nqa§u£%%ﬂﬁ§ﬂh%%%mﬁi§£i£f@%ﬂéﬁMﬁg EQE&uQ{ed under

vacuum. The pressure i1s preferably from 10 mbar to 1 bar.
The temperature in the distillation may suitably range
from 100 to 300 °cC.

Since the alkylene carbonate-containing remaining
stream is recycled to the first reaction zone no alkylene
carbonate is wasted and all starting material is
converted to the desired products.

The process of the present invention can be employed
for a variety of feedstocks. The process is excellently
suited for the preparation of ethylene glycol (1,2-
ethanediol), propylene glycol (1,2-propanediol), dimethyl
carbonate and/or diethyl carbonate and/or diisopropyl
carbonate. The process i1s most advantageously used for
the production of ethylene glycol or propylene glycol and
diethyl carbonate or diisopropyl carbonate from ethylene

carbonate or propylene carbonate and ethanol or
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the columm. The oligonmers and catal yst may be
di scharged or treated to recover the oligoner as

wa@2@Bodo1pr oduct and/ or recover the al kal i ne car@i/#B1008/050608

for re-use. Distillation conditions may be sel ected by
the skilled person. Suitably, the distillation is
conduct ed under vacuum The priéssure is preferably
from10 nbar to 1 bar. The tenperature in the

di stiisbbabbefo mayrrsuiciabkyor ange f1kemeddO1t 0s 300 QG1y
Since the al kyl ene carbonat e-caont ai ni ng remai ni ng
st r SR FECFRCYEIRE o 1PRE f17 St ke dEYi ﬁez%?i%a%lon

al kykengesashonatrRl itscWash edi and ralkktrshast g MRbtekeak a1
is converted to the desired products . The process of

t he SPFBsent 2 H/eME G teanche %ﬁrﬁﬂe&?e@lflb‘iﬁa]a VAR ety r6f
f eedsktogksgonldies F?:roo%ﬁs§rb§u@é@%rleeﬂ1b|s}f ﬁﬁéf@pam@r the
preparation of ethylene glycol (1, anedi ol

pr oﬁ;lflléﬁﬁng?%cﬂly(cfl Qnﬁer]aFPﬁéHiY&e)“e g&ﬂz’ﬁ%% hyl
car bonat e, apgld of; diret By k1 6arhanate rapdige @i dsopr opyl
carbonate. The process is npbst advantageously used for

t he §5F6EEET P oF° dTRetHPPERE IYRGILBY 1pr 6pyFener giypewin the

and dicethyl wcar hanafe ok Ldli sOPramuncanhonate; {40
et hyl ene carbonate or propgl ene carbonate and et hanol
6

or i sgFPrepansltd THY dinreFaePorde alkahedrékyisns iaramyte

convelt ed; § 0ok N Addnefi 111 Dnddi - WRY hhe separ atiiofols
becones easy and the addition of extra starting

mat éridaplsyetnascaidoyieenre exi dee camiBerkEptseini mal .

Thereforg,y1Qe old %%E%Eé £ 02 be predycedegre Mgt o o,
preferably triethylene glycol and tripropylene glycol.

I n RRectpyus ecan fAugwabihiehe 4 grontthaupretesst acest diahg
to EQ%c95§Saﬂ&akﬁﬁﬁ%%'9”e£§yféH%M%ar%bEQ9899 §f§% fed into

process w |l be described for ethanol as a suitab
aIC@h@lr@ﬁ@ﬁ@ﬁﬁ&léﬂér@aﬁﬁ%ﬁ@ﬁxfkﬂﬁtﬂﬁ@ Qﬁkﬁlfﬂﬁamay be

Car%?@@%ﬁt or may the fed continuously in the reactor. The
catalyst may be mixed with one of the reactants or fed to
the reactor via a separate line (not shown). A product
comprising a mixture of diethyl carbonate, unconverted
ethanol, ethylene glycol and unconverted ethylene
carbonate is withdrawn from the reactor 2 via a line 4.
Via the line 4 the mixture is passed to a distillation
column 5 where the product is separated into a top
fraction comprising diethyl carbonate and ethanol that is
withdrawn via a line 6, and a bottom fraction comprising
ethylene glycol and ethylene carbonate withdrawn via a
line 7. The mixture comprising diethyl carbonate and
ethanol in line 6 is passed to a distillation column 8,
where the mixture is separated into ethanol and diethyl
carbonate. The diethyl carbonate is discharged via a

line 9 and recovered as product, optionally after further
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the skilled person will understand that other al kanols
and al kyl ene carbonates can be simlarly used. Ethanol

WO g00pasEed via a line 1 into a reactor 2 . ReaRCDEPR08/050608

can suitably be a continuously stirred tank reactor.

Via a line 3 ethylene carbonate | also fed into the
reactor 2 . A transesterif icda#ien catalyst may be
present or nmay the fed continuously in the reactor.

The peat ak ystidmy Beanbxeds wddowiedolibhe 1eactiaNt$d0tia
fed to the reactor via a separate line (not shown) . A
proddBe Cohprisistg t8 ARt BFe St diret hyl car bonat e,

unconver ted withanolsc rebhyl €nei@ ycals and;jupeanvey t ed
et hyl ene carbonate is withdrawn fromthe reactor 2 via

a | dretallatie tife 4 FAETAL R x4 B 1 passdd@ o a

di stiiikkat i o0 &oldymmd whes ecdhe prRduCtohsr s€Raf alr@d1ene
into a top fraction conprising diethyl carbonate an

et hEABFOLthat TN REr dwh ¥12€ a4 1é16°, tand-P BECaRT

'fraﬁb&oﬁeCéiqqgﬁﬂyq%O%EBME§£EE&NQHEN s8nd ethyl&ane carbonate
carbonate wthdrawn via a line 7 . The m xture
conprFsPAg Rty tearbBaat 'ee £l dtRafgr THE ITHEB i s

passedqator & disitddihatk98n cob UMY & 1, WWREEEakNE, M Xlikke 13
is separated into ethanol and diethyl carbonate. The
di ettRYPrear horAtvetiny lanschargyeld viraParkipeldr ghgthylene

recoyered, as,Pradialncoptionaldy. aht8lon the 1ine 13 the
furtherpurification. Ethanol is recovered via a line

10 BRATORAPTOHECT icepyebed to & Feacsaet bf 2ntaTp@ich also
bot Lem, $LALAM I L 11isn aZsé%lw?PJJJaeClti%@ 49 distidd@deBous

|nad|st|IIat|on cof um ) Inthedisfllllatlon
col gmhalist op prodact 6 cofpr imsiargost Ayl enehgfig cdlovnsas a

recoveredyyia ) idg 124 §59}Qeréaﬁecotrﬁpﬂe\%898§,t JByhe

slightly contam nated wth sone ethyl ene carbonate
furtthectpusi f3edt ieonPimy beacionsi deértéda Theg bbtaomegime,

grso%_l%t 2950 distdiidiat i enecol ymm J1 pickhdr awn,yia Jding 14
is withdrawn via a line 17 and passed to a distillation
column 18. In the distillation column 18 a bottom product
is withdrawn via a line 19, comprising the oligomers of
ethylene glycol, in particular triethylene glycol. The
top fraction of the distillation column 18, withdrawn via
a line 20, comprises ethylene carbonate and is recycled

to reactor 2.
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conpri ses pol yethylene glycol, in particular
di et hyl ene gl ycol, and ethyl ene carbonate. Through the

WO 2008/04809 he bottom product is passed to a reaRCDEPL4$/050608

into which also ethyl ene oxide is passed via a line
15, and honobgeneous catalyst via a line 16. The
reactor 14 is here shown as -aléontinuously stirred
tank reactor. However, other reactors, such as pipe
reactors with a plug flow reginme, are al so possible.
The reaction product fromreactor 14 is withdrawn via
a line 17 and passed to aSdkstit!™tS on columm 18. In
the distillation colum 18 a bottom product is
withdrawn via a line 19, conprising the oligoners of
et hyl-enePHPyeol ,£9™n tBﬁrPF%@ﬁ%ﬁt%qq Efhyreft IS, aPHe
top di-agt i 0paofothe Hombklikahdon colum 18, wi thdrawn
via a line 20, conprises ethylene carbonate and is

recy@ ed” P2 T EHELOT 22KYESRE ATRANSEE ANPr 3RS FBY t he

pr er@e@tslteeko{nw aldanedi-ehcansh a dlicabkykrcarbonat e
conprising: (a) reacting an al kyl ene carbonate and an

al k&ferspeeast G0 CRNE EEPNT dat tGA 12 oA eP TRfHETT

transesteri brigalign candbhhons (@ ARldiBaaa PEAIICT the
mi xture of dialkyl carbonate, unconverted al kanol, the

aIkéﬁé@@éﬂlohnd€HV€WF€@eﬁlR%¥%ﬁ@“ﬁéﬁﬁ@ﬁﬁﬁéeaﬁ@jdpﬂ§ﬂ§ of

of the ahkapediol; (b) separating dial kyl carbonate
and al kanol from'the product mixture to obtain a

bot t@m ppeeRict i1 SamlkBht @MaTgtal kadedibinol from the
Unc%\é%lﬁ%dm?!ulﬁﬂee”c% cakhonat eb&{%ng'pﬁf%ﬁﬁcf?f sthen

al kanediol; (c) recovering the dial kyl carbonate; and
(d) Csﬁé]ﬁéﬁainﬁgajdim@lltbl Uﬁ?@ﬁh’@ﬁ@%@ﬂﬁﬁﬁﬁp@o@@@lonate and

streamdtq B?aﬁfﬁe 3a1fk%%3é%1'1%13t ream conpri si ng
unconverted al kyl ene
(c) recovering the dialkyl carbonate; and

(d) separating alkanediol from the bottom product stream
to leave a recycle stream comprising unconverted alkylene
carbonate and dimers of the alkanediol,

which process further comprises

(e) passing at least part of the recycle stream to a
second reaction zone in which the dimers of the
alkanediol are converted to higher-boiling oligomers of
alkanediol, yielding an oligomers-containing effluent;

(f) separating the higher-boiling oligomers from the
oligomers-containing effluent yielding an alkylene
carbonate-containing remaining stream; and

(g) recycling the alkylene carbonate-containing remaining
stream to the first reaction zone.

2. Process according to c¢laim 1, wherein the reaction in
the first reaction zone is conducted in a co-current

manner.
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carbonate and di ners of the al kanedi ol , which process
further conprises (e) passing at |east part of the

WO 2@p09E0st ream to a second reaction zone i n WCTAP10h&050608

di mers of the al kanediol are converted to

hi gher-boi ling oligoners of al kanediol, yielding an

ol i goners-contai ning effluent 16(f) separating the

hi gher-boiling oligoners fromthe oligomers-containing
ef f lauentoykel didgpanmal kyl engigar banatreigonhdi fddrion is
renaining stream and %ﬁ% recycling the al kyl ene

car BOREPELF DNt &i hithg T g St reamto the first

react.i @RozeBe. adcor AMRCEsSaagCoididig diaigkai md 3, wherein
wherein the reaction in the first reaction zone is

condudEERTPRERCUS: GRPeNE Emafineted 31 tPfocess

accafdinRgst or ct 8idnidn rwherebn. the reaction is
conducted in a plug flow manner 4 . Process according

to anyF6RESBF %‘F%ﬁﬁ?smﬂ e 3y Werdi ﬁlélﬁétér‘b@e‘hedﬂ?rel“

cat alpstchfedses-d N heet E@B§@3ﬁ@ardtfldncabh@nl£ eacdrl an. o
5. Process according to an¥ one of clainse 1 to 4 ,
h

wher4in ?heaF%n%%%éFﬁﬁéuFﬁ @£ r35ttor @4cPPBn zone is

fr org 4@’rE@e 390a9&md1@1@d Eh§n§r§1§e§ e cflraQLfﬁb 03 o 05 5Q\rhere1n
bar. 6 . Process according to any one of clains 1to5

. WecenienRedmeraéd anRahbe &htlivHe carhPRyte are

CarQQ%%E%t@&eb%QE@ﬁﬁhﬁgtﬁxndi§té&é%ﬁ%%@ibﬂ.one _
fraction rocess according to any one of clains 1

to 6., PRREFEF M EHE Bt 6mM pRrOodRT St cdamPs! subjectdgrein
to 3chf U%E@Bm gél_séddétats't% ah0i @ChLeML @ gSepak af i ,qn Of

al kanedi ol a recycle stream conprising unconverted
al k;ﬂl@ﬁeléatb@rmaitce sgid edener sedrafldcanedi alkagediol and a

Process according dochidh iy Tunc &l theyalkanedipl te
and dimers of alkanediol.
8. Process according to claim 7, wherein the alkanediol
separated is obtained in a stream further comprising
unconverted alkylene carbonate.
9. Process according to any one of claims 1 to 8, wherein
the dimers of alkanediol are converted to higher-boiling
oligomers of alkanediol with an alkylene carbonate.
10. Process according to claim 9, wherein the dimers of
the alkanediol are converted under transesterification
conditions as in the first reaction zone.
11. Process according to claim 9, wherein the dimers of
alkanediol are converted to higher-boiling oligomers of
alkanediol with an alkylene oxide.
12. Process according to claim 11, wherein the dimers are
converted in the presence of an alkaline catalyst.
13. Process according to c¢laim 11 or 12, wherein the
reaction conditions in the second reaction zone include a

pressure ranging from 0.5 to 15 bar, preferably from 1 to



separated is obtained in a stream further conprising

unconverted al kyl ene carbonate. 9 . Process accordi ng
wo eoogfgoiene of clainms 1 to 8 , wherein the di nRCHER{008/050608

al kanedi ol are converted to higher-boiling oligomers

of al kanediol with an al kyl ene carbonate. 10. Process

according to claim9 , whereii7the diners of the

al kanedi ol are converted under transesterif ication

condi tia@Nsans & Ncdnfierhiciist reagidprrzaneo 44.2Rracess

according to claim9 , wherein the diners of

al kaAFEGFOFPAY ef TIMVET tted 1£8°hi gher - boi | i ng ol i goner s

of alkapedteksWddbrannal kyl ene ond de c132msPyocess,

according to claim11l, wherein the dinmers_are

converr&d i At HP ltredéhde BEUARF Al PR&YLEabal §EtRorese or

Procaxy1a6606€idy dr1 ¢hai Middr ofr A kawBeA 8L NrdfRes from

reaction conditions in the second reaction zone

i ncliidet™@ pPeSstre ranging fromo0.5 to 15 bar,

prefierabbyctsomd-d06 Bako ang shd eypenatuser ranaing

from70 to 250 0OC, preferably from90 to 180 0C . 14.

Pr o¢®$s caBcbhdi Mgt G enyashendfe claigrvdeps gacbonate or

whergioh vt Bee ARSIl anhetweem andalikybepgngardonat e

or al kylyene oxi de and the dimer of al kanedi ol ranges
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