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WD 2007/ 096343 PCT/ EP2007/ 051586 - 1 PROCESS FOR THE
PRODUCTI ON CF DI ALKYL CARBONATE AND ALKANEDI OL The

w@e@3em343 nvention relates to a process for theCT/EP2007/051586

production of dial kyl carbonate and al kanedi ol from
the reaction between an al kanol and al kyl ene
carbonate. Such a process is known from Chi nese
patent 5 application CN-A 1528735. Thi s docunent

descr phesras poacess pRowbcehogabbonrdi.Rxi,deARSONATE AND
reacted wwth an al kylene oxide to yield al kyl ene

carbonate, e.g. propyl enéldaiidnidtle or et hyl ene
carbonate. The al kyl ene carbonate is subjected to
transesterification using an 10 al kanol, e.qg.

nmet handhe pneaeneathaetdbsttélatéentocalpﬂnceta fbrsthe
reactive distillation colum the a | ene carbona

sngauﬁFl?ﬂeoﬁpBé?lbﬁﬂtC?ﬁb?ﬂ@tﬁlaﬁﬁdabﬁﬁgé laﬁdffﬂ@ the

alk@ﬁ@klbﬁ HedwkBhoahhg1 gahyMaal 81k9VWehePaEFhongUED
that the al kanol flows upward and reacts 1

CounteS@Qhr@nprycﬁﬁﬁhl$h§n9kaféﬁ@ chibenat eatenbbt ai n

di al ky b | k I h
ot PP LR EnaT: R B KAASAPST A'CR SRy CRACFarReaTAPRaND

aSprbhesbothOWhetﬁluenbonTheogmaéaneedeabkaaowlts an
recgcled to the reactive distillation colum via a
red FV%?neTﬂéééezéopyé@&ét§15Véﬁ??h€aF€BU§F?eaﬁT§re

95@%@gnénc§9boﬁ§EéaSE'¥§h91éﬁélEQEbQﬂaHQ'tThghglkﬁlene
rac ant used in the process of 1528735 is t

aIkytbneatarb@naubje@heddoouneanseadecafesathan uheng an

ene bal ance i e nown proces

gt SR R B SRR IR s SURE TR e ST
geperahhoninf thow peessuye dsteam hropht belexot BREMCkylene
formati on of the al kyl ene carbonate which steamis to

becasbanarsehfiefedi ALt Ree PPBEESBATAndihEReshggesti Bhase
'Saha QﬂgpégﬁéneﬁrEso%e&h§nt509h%tEﬁgg?gf Ehg lower part,

extractive distillation to provi
such that 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 entrained alkanol is recycled to
the reactive distillation column via a reboiler. These
products from the top stream are separated in an
extractive distillation unit. The extractant used in the
process of CN-A 1528735 is the alkylene carbonate.

The document indicates that the energy balance in the
known process is not ideal. It suggests a number of
improvements. It suggests the generation of low-pressure
steam from the exothermic formation of the alkylene
carbonate which steam is to be used elsewhere in the
process. Another suggestion is to compress part of the

top stream of the extractive distillation to provide heat



10

15

20

25

30

WO 2007/ 096343 PCT/ EP2007/ 051586 - 2 for the
reboiler of the reactive distillation columm.

wa\bdonougs t hese suggestions may benefit the heBtT/EP2007/051586

bal ance of the process, theresis roomfor
i mprovenent . Accordingly, the present invention

rovi des a th roduct f di

PP Ebnate sEhOSFRE ahi bRe FEEnPRE S aPTaleelfl €kt von.
OfA@EKM&@Hetﬁéégoﬁagge@BQOU@'Ké?obenéﬁlﬂhtﬁé REQEEB81ance
(a) the al kyl ene carbonate and an al kanol feedstock

ar ef Fh@r@ag@@aSrntbeaeréacfp@m 70RelBrPEABENFR t he
presenﬁsco#gl ?,t£ﬂ85§§é§éhﬁ'Eﬁ%%QQlSthkgéidéQ a process
anedi ol a stream

yield an a rich stream an
cofipri shagpdbabkylocavbodatekahdcaabkanoké wmhidchlkanediol

streans_are se ar at ed, the stre risi
diSFﬁvltﬁﬁrBBﬁ £8ShRbL 4 ﬁﬁéﬁbP“ P gg%iﬁn?ocﬁﬁgg“ate and
extirehbve dhsthklathepczene in mhlch an 15

extractant is added to the stream (c) fromthe

extpacthoeadksteneativhozone andabkamokanpehfegapback are
str IS tained_an bottom a t ai nj t
oxt By ARp O ah PRee aPar o b EhRar & TR C Rl BBP, ghySence

stoeam transstepr(€)lchsisepasatedstnta y2018eenndlkanediol-
non-extractive distillation zone to yield a _dialkyl
caF bohaf eI PPEN2EBp2 sPFEGAT aREMRT &Rt PEctiant kY charbonate and

bot§ st r gAML (6 rEhRsextractanlarbgh bottom stream
is at least partly recycled to the extractive

d|ébblth@|@hrz@mecomﬁrmhem@i@l@hbyéxtaaboaateranﬁ alkanol
bottom str or the al kan

h
P o ioPBERe AT L0 AR e GRS br T eng  BPLLERE Phventront T eRzch an

t haktthetapnergyatibatl ts trd kpteatpe extractive
distillation can be used el sewhere in the process. A
f ulEhef rallvEA® agBetF3cBOVEhat Stiwherkasnt heprfbragkgnol-rich

SUQQﬁéE% EE?eéHdEEGSEmﬁﬁﬁﬁd exGhangs. Pynf LESLafi" €8hE89ning
a | ow pressure steam Ich can
the extractant and the dialkyl carbonate;
(d} the bottom stream from step (c) 1s separated in a
second non-extractive distillation zone to yield a
dialkyl carbonate-rich top stream and a extractant-rich
bottom stream;
(e} the extractant-rich bottom stream is at least partly
recycled to the extractive distillation zone,
wherein the extractant-rich bottom stream is used as heat
source for the alkanol feedstock.

An advantage of the present invention is that the
energy that is fed into the extractive distillation can
be used elsewhere in the process. A further advantage is
that, whereas the prior art suggests the indirect heat
exchange by first creating a low pressure steam which can
be used as heat source, the present invention allows for

direct heat exchange between the extractant-rich bottom
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be used as heat source, the present invention allows
for direct heat exchange between the extractant-rich

whotorom3¥iD 2007/ 096343 PCT/ EP2007/ 051586 - 3 PGL/ERBNT/051586

and the al kanol feedstock. Such a manner would avoid
the internmedi ate step of | ow pressure steam creation.

t t ref di t ed
L e e ne e FORohe  GrERtRE P  Bar BOrE: & ufnhER! R8uta

prepylenene gl yeekmédi 2+ pr opapeodi ob)-Hrepxethaneknand
propyl ene carbonate. In the extractive distillation

pr 6pyReRen - carbonate is enployed. It is enphasised

that t@ﬁ p%gg? ?rprgﬁgﬁﬁ%ﬁ§ PQEeLL%?t?ﬁ 580$Qe§? directed

specificr process e presen
i ntenthenpraphudesohhef diaaskegiecatboabtonanfi anopylene

al kyl en rbonate with.a | kano

tr%ﬁ%%%f ??fSEBFPBﬁ“?eg&?angFgmkﬁﬁﬁhana apd BppRYEREE
fr@H}EOQatQS'ﬁn5t§59e§@§acgh§esaﬁéﬁhmgatﬂgﬁe§k§b§l@£e
the transesterification are preferably 15 selected

fr@ﬂrbgnaﬁeaﬂRy@@néoyadboﬁétGSaﬁmpEQSEﬂedatkahotbe present
[eRLefer ably. t e, ptant | no falerLals are LOVLENE.
caFrD on nat e ne hano ,

e Oof propy rénecarbo an
et hbanokserof sopeopassknt Thevenstopr ehet tedsatkanol s
are nethanol and ethanol. 20 The prior art docunent

al §B2F8FBFST L 6182 FeaRt PYeandRSEVIFALI AT BAR ESLRB an

re§§k598120@§1s|Erh§s@¥£9§ﬂkl&Qtléﬂeré5b££§Q PE" RQBwn, as
that the reaction can be conducted in other reactors,

t obs Spptabhe brberergactdérsd bnebbdéla. Chat shaotshy

stlr ed.tank re flLow reactor 2
CrPERR R E R O n e B e R LB e Pr BRarent
cuseesttaaderonovsvef, asuit abbyctheoneast boaa C? Cy
carried out in areactive distillation zone. h

st epkapols. Bpeeapedfenabhat thhesabkyliegemgbebonatears

ar%%gg %ﬁgoﬁég%ﬁggg%dugpSLO ?Eéngfcgr Sgg évgnd methanol,

ethanol or isopropanol. The most preferred alkanols are
methanol and ethanol.

The prior art document also refers to a reactive
distillation zone as the reaction zone. It is evident to
the skilled person that the reaction can be conducted in
other reactors, too. Suitable other reactors include a
continuously stirred tank reactor, a plug flow reactor, a
trickle flow reactor in either co-current or counter-
current mode. However, suitably the reaction is carried
out in a reactive distillation zone. Then step a) is
operated in that the alkylene carbonate is introduced
into the upper part of a reactive distillation zone and
an alkanol feedstock is introduced at a lower part of the
reactive distillation zone to react in the presence of a

transesterification catalyst to yield an alkanediol-rich
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30 an al kanol feedstock is introduced at a | ower part
of the reactive distillation zone to react in the

w@e@smenses of a transesterification catalyst tepCyERi0d7/051586

an al kanedi ol -ri ch WO 2007/ 096343 PCT/ EP2007/ 051586 -
stream at the bottomand a top stream conpri sing

?L§%§%§?e??fEgﬁﬁ?8ﬁgggeg£$anog98n?BﬁﬁﬁﬂsFVmpEéF%P%ddlalkyl

ou&atﬁoaaf@agﬁ@vglggﬁgnlIatlon zone into which 5 the
al kyl ene carbonate is fed at the upper part, such that
t he aIP@?eﬁéa@ﬁ?ﬁbﬁétélﬁﬁbMBnd%ﬁﬁp|hsc@@ﬁ@@Fa@%@V%hY

Co@é??ﬁe&”Eﬂt“Pﬂﬂédk¥aPE%#di?%%§T9£tlgg g§£8d98£o°&hich

the reaction i1s a dia car bonate an
al kanediblyledbecadbahkyt tarbedate tkereppwerpedral theh
upper the 10 e as t stream The

pa zo
al BﬁEdF% gkyg€69eF%888§at?hE$BHFtSﬂWgt?%aﬁ?uﬁﬁgr current

tr@8§@§&@rwitﬁa&pﬁara§ySMb@@9gya@Qagg@teﬂhénpkbsuct of the
presence of a catalyst. Suitable catal ysts have been

deS@acbednuMSCN-A14528135a9hdn@EEA@5d359 aiBangdgol. The
| nahudey 5-0ygbLdes, 1 Oxl0eSy Dudr 91 IRS. uBLEPNOLBLESE e

'S of
SOdbﬁﬁ]apOtﬁéStUﬁ]stfubmdlmﬁéaaﬂkﬁﬁéﬂhum11Ereé66ﬁéded as
catal ysts are hydroxi des or al cohol ates of potassium

or tR&8dPARFOTt SFES88vant ageous to use the al cohol ate

of theTﬁék@PQﬁséQ@éri§lg§t98nu§§dsg9t§§l§e§Q§8985ed in the
Such al cohol ate can as such or "~ being forned

|npsesancelhérasuatabyetcaﬁahysbéeacetaﬂkats heval been

carboraties Rurlig: TROrTaRl huaral e s art. aRckPRerclude

I Nh@8r USeA; 50358ed 18handokheckef gl epeesanen) i anedes, or
therein, such as EP-A 274 953, US-A 3,803, 201, EP-A
10821 tanaf EPLAR1BONSBZLSThe - Er ansebhériy i eadiph, potassium,

CoPQbEH?Hﬁ ang gQQ?@uhU %P@ferred catalysts are hydroxides

or alcoholates of potassium or sodium. It is advantageous
to use the alcoholate of the alkanol that is being used
as feedstock. Such alcoholate can 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.

The transesterification conditions are known in the
art and suitably include a temperature from 40 to 200 °C,
and a pressure from 50 to 400 kPa. Preferably, the
pressure is close to atmospheric. The temperature depends
on the alkanol feedstock and pressure used. The

temperature is kept such that it is close to but above
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art and suitably include a tenperature from40 to 200
C, 30 and a pressure from50 to 400 kPa. Preferably,

wo b@7psassure i s cl ose to atnospheric. The tenper/BP2NB051586

depends on the al kanol feedstgck and pressure used.
The tenperature is kept such that it is close to but
above WD, 2007/ 096343 PCT/ EP2007/ 051586, . - t he 0
bof 'FFngCpoi e BP T heCal k ﬁo?99§ﬁP avalﬁﬁbEB gecto > ¢

abayevthenbobbi NgnobBintl NThhensasesef orehbanshoandnd
at nospheric pressure, the tenperature is close to but

ab@V@ogshﬁil@ @reSﬁWéﬁwGghﬁotempeiaguwﬁelét@é@ﬁe to but
gBBbé'@g dial ky gPSHa%§ ﬁ8d7 | kanol is
subs I t

equently Separafed into the alkanol-rich stream
and th@hdiatkyhmcaohpnaﬁEngTthlkgldomebbya@ataadtaybanol

dlStI||atI0n skg as indicated i E US-@ 5, 359, 118 and
CNEA §898998Sn ﬁyS%PﬂﬁﬁBFg aRECt hBPraLorre p6h8 ngtifam

d'éh&YEhéa&bgmﬁyﬁscEQBHhé%@OtT@P@SlsTﬁgﬁ@fE&eekErh§tlve
desirable to use an extractant to facilitate the

sepaphtl batbenweenceheadi ankyratadbonave-and, 8heé, 118 and

al kanol ex C b e t d n
ket RREEEE S PR o b AR A RS S
anﬂsaﬂElebHEboﬂétéﬂlfabheaEébtaépaBtSTheEbﬁdEe 1t is

arqmati ¢ hydrocarbon conpounds such _as xyl ene,
pa@??éﬁP%Feot?yP%ﬁea?C?XtEﬁ?%@@66é99i?cékatﬂF§IR?P

0X§ég5§§tlbﬂ paribedl ahe thﬁpyh Qéﬁb@B§§e(QBd M$eAa1kanol.
. However, it is preferred to enploy an

aIR?Eeﬁ@tcacb@nateaasbexseéetaﬁd f2oml many gospounds, in

d t the t th
o B e RL R RR oo 2Bh Pt R RETBRENRE 5R eBfeg Rt ToORRE:
stanttaplentetiabtbnt st hacevest dabmat kanediebcafben

nost preferred al kenyl carbonate is propenyl
cafBBRareIS TRECRXBPatti9e di 4Pi PREFLGALRE Praverasly

o oL BP0 LB TR LA g

di abkyhytarkehatesextfacvank 6,392,078). However, it is
preferred to employ an alkylene carbonate as extractant.
It is most advantageous to obtain the separation in the
presence of the alkylene carbonate that is being used as
starting material for the eventual alkanediol. The most
preferred alkenyl carbonate is propenyl carbonate.

The extractive distillation is preferably conducted
in two zones. In the first column separation is achieved
between the alkanol and a dialkyl carbonate/extractant
mixture. In the second zone the separation between the
dialkyl carbonate and the extractant is achieved. The
extractant is then at least partly recycled to the first
zone for renewed use. The ratios between extractant and
alkanol and extractant and dialkyl carbonate can be
varied between wide ranges. Suitable ranges include from

0.2 to 2.0 moles of extractant per mole of the sum of
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m xture. In the second zone the separation between the
di al kyl carbonate and the extractant is achieved. The

wexdraedsant is then at | east partly recycl ed tBCT/RR2007/051586

first 30 zone for renewed use. gThe rati os between
extractant and al kanol and extractant and di al kyl

t d t i d S
e hoBatbpor ittt okt 0SS P BEE B SEebRD ey Fantane T Co
per . pohe1ef pthensuam of WO 2007/ 096343

PCT/EP2007/051586 - 6 al kanol and dial kyl carbonate,
pref er@bfy FRONFBERAEBANE. DS ol e2 pEY L ABF eCavihenathel t may

exﬁéa§&995t5 Jellls FBVL§E§tC@EQ°QQ£§ EaH@yreggv red at the

advant ageous fo spli ext Fact ant recover e
5 second non-extractive distillation zone into a portion

portion . that is_recycled to the extractive ,
d|§??FIéF|63C¥SHESaﬁ8 tﬁes%EBﬁﬂCBbY?|ghSFhéﬁaFéoﬁaégaﬁ and

toat Beckgachbyeiofi shht!l aki pRszenecborneopygreipp with
t he al kanol feedstock. The rati o between al kyl ene

cadb@haiéaéndn1QOQEkéﬁélﬁdna@kyﬂoeaWbbhatbenﬂékanﬁl
this. g ScPe %H rébaé %Ewegﬁggﬁky?éné'kx Sate and

car onate 1's su fTerent 00d CoNnversi on of
thelp@nbnwalahaylleabbbngtéeﬂusﬂtonthelsreasélMe such that
distillation zone_and an effective separation in

extPaceMoR Anat ndhkBXxERacERTRODRERI L FaflbhlZ oRBS. t@sallow a

ThSoQHS&bthEEQBnCQEdtBéoﬁérEQBntBh§t5§935@£h Ne€BNinto the
be"selected wthin w de ranges, as the skil person

W kFeaceabveséisPrésstures nayesandabhyeféﬁgelﬁeOﬁeﬁar@tlon in

400, kP dt t 40 to .200. f
o RoF et Bl L P eh A RS L OO0y 2 fRls Tl baf e ges.

bear 26néndmspdithatohncyhew 0dntheost abi ki typofathen can
al kyl ene carbonate the tenperature is advant ageously
noPenbeecEhad wi8bit. "Ife F@ﬂ%?steﬁﬁeF%?uFElﬂﬂﬁﬁtP?§Son

de%$5ﬂ19891?¥eth§re99h£ 89,,RY! Eﬁlegbig réhé@”@F ml 5 t§

preferred to conduct e separation betwe kanol

and0di aPkyl and temperatures from 40 to 200 °C. If an
alkylene carbonate is used as extractant one has to bear
in mind that in view of the stability of the alkylene
carbonate the temperature is advantageously not more than
180 °C. The lower temperature limit is determined by the
boiling point of the alkanol. It is preferred to conduct
the separation between alkanol and dialkyl
carbonate/extractant mixture at a higher pressure, such
as 60 to 120 kPa, and the second separation between
dialkyl carbonate and extractant at lower pressure, such
as 5 to 50 kPa. This will allow a sufficiently low
temperature to retain a satisfactory stability for the
alkylene carbonate if such a compound is used as
extractant, and an efficient separation between the
carbonate compounds. The dialkyl carbonate obtained is

recovered as product, optionally after further
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25 carbonate/extractant m xture at a higher pressure,
such as 60 to 120 kPa, and the second separation

whedonesis43 di al kyl carbonate and extractant at POIEP2007/051586

pressure, such as 5 to 50 kPay This will allow a
sufficiently low tenperature to retain a satisfactory

Stablllt¥ or th$ 30 glkﬁgene carbonate if such
cORPBURU-T5 G8ed 885 EREFAEE aRt T L AnG? hO%fWﬁgusﬂFprlse a
separahtondbetweentt be seapbepabe coNPOUBRHSngdNEtep, as
di al kyl carbonate obtained is recovered as product,

opfieenalPgdat nePSrarbhép o> 2007/ 096343
PCT/ER§9%7AQ§15§§ractgntpy{&ﬂ'ﬁgﬁkgﬂ SEP%§?|§£5Q§5e%ea heat

purification may conprise a fur tion step

or sanrtenfexchangelBhep] aseddescki bBHerattS-At is possible
5,455,368, The hot _extractant-rich bottom stream

pr b9i 8682 hehehpam5TEGtr ERS PtFﬂ@ aFkandl 2FdedSFotke steam

Thergtoerbhtb8 POSShhlee EQrcheatengt eam fieahbhereedstock.
bott om stream and use the steam thus created as

solpeevenr héa@ﬁﬁgcﬁh@daﬁkgﬁ@} feetst odkantpopever toakeat

|n a v a g h at h
Rafor TPaBiy SerbaybRheltnt pactanter Pentabi thrbaptom
steeaeamualaeaéaexghangﬁgeThwslmﬁWhlsagevadddﬁnamahal

equi pnent. The al kanol feedstock is preferablg heat ed
oeqalP@ﬁﬁEra?h?eaéka@Qlt6@§69t€?k5$ﬁc@r?ﬁ%ra k¥nBpated to

fe§d§éﬁ§5ré§u§é'5§bky fedipptect hg;feacth¥esikanol
distillation =zone in at |east a partly vaporous

phésedSthekaLRaﬂohtaslﬁeédstonk0|sh@reéecabe Heatedlation
to gteleast rtlg ?g satlonO %gd gvebl
t hé %xt%%e?%n h®bBt Y?%%ﬁque% ?ﬁ% t fd

nonceyttacki ve gistekhpli;onczone tpreterabky baﬁt@al
tenperature of not nore than 180 C. Its 20 tenperature
r angesr adehhPageousl y fron1150 to 180 C. Via heat

exchange hiloLieqankoD bfﬁs extractant=rich BOLLOM stream

streamiI s COO Pre e streamis coo
a leaving the second non-extractive distillation zone

preferably has a temperature of not more than 180 °C. Its
temperature ranges advantageously from 150 to 180 °C. Via
heat exchange with the alkanol the extractant-rich bottom
Stream is cooled. Preferably, the stream is cooled to a
temperature from 120 to 80 °C by the heat exchange with
the alkanol. This will allow a satisfactory heating of
the alkanol and the extractant-rich stream remains
sufficiently warm to facilitate the first stage of the
extractive distillation.

The Figure shows a flow scheme of an embodiment of
the invention.

In the Figure a reactive distillation zone 1, an
extractive distillation zone 2 and a non-extractive
distillation zone 3 are shown. The process will now be

explained by using propylene carbonate and methanol as
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tenperature from 120 to 80 C by the heat exchange wth
the alkanol. This will allow a satisfactory heati ng of

wQ@sorie3ad kanol and the extractant-rich streanPCBERPINF051586

sufficiently warmto facilitatg the first stage of the
extractive distillation. The Figure shows a fl ow

schene n nvention. 30, t he

P BGrEPCF akti 8 HNGEFFTapfoniabnt HEEGR™ SREFLGEI g8 the
dl§2t|bah|9@ﬁ198§ Z2napd axbepiextyachi ¥oy dtptil katteple
zone 3 are shown. The process will now be expl ained

byalsyhgner epyPeneteaprhenat k2aad- nBt hanol 188 YWorropylene

20 2 051586 __-_8 I j
e e e
repiacelihesenexanpl &s Withaahynet hea subhabkeerifiation

al kyl ene carbonate and al kanol. Via a |line 4 propyl ene
caF% 2¥§t|ésf%33PnP63Fﬁ€ bBB%rtB%rPPB?rtﬂérFeﬁgt%96651

di gtthhabionrzanenls ¥i acelipgrd artransesterhfiahibone ang
catalyst is also passed into the upper part of zone 1.

Nb?haﬁ@ﬁseﬁedPWﬁrd,aahdmepr9@©te@szohbel via lines 6

angraZs QQS?G #lon ca aF ¥$E0n9é$ mnWhpﬁhthe propylene

transesteri f eac
pre@ybenetéOtcafbemapeOpgléﬁéngpyepylpaedgbycahd dimethyl
product and di nethyl carbonate. The propylene diol is
reE%%@P%ﬂt?roﬁ??h@roﬁﬁi?8ﬁ16%0%héSdF§?PVP5?@oFr9@nEh§

V'Eo@tbhn§f8thgh81SPQEEQHLQBOQHﬁé inykhng 8iaLSO. The
contains the catalyst. Therefore the product is

sepataomdprﬂduca cat iyst 8151eontanhéngsf rhet cohaapdta
uct _frac aratlon unit 9, The
e S FoR ey S hRr Balehmr Fonion g o0 SeFP & Fohal¥RE"
cabahyginnﬁgrega@t@dnt@nah@ pobeudtVviaacting bn and
the propylene glycol is recovered, optionally after
f uPBR@F2puUPTf PRAET O Fh@tsgﬁéﬁﬁlePam%YIPﬁeaqeomﬁélFPed by

'Sd§E££§P5§159.u§ﬁe c§£859§£09§t£é8y8¥g85§oo£he zone 1 via

line 5, and the propylene glycol is recovered, optionally
after further purification (not shown) wvia a line 10.

It is suitable to use a stoichiometric excess of
methanol. Therefore, a mixture of methanol and dimethyl
carbonate is passed from the top of the zone 1 via a
line 11, and passed to the first extractive distillation
zone 2. Via a line 12 propylene carbonate is passed into
the extractive distillation zone 2. The extractant, i.e.
propylene carbonate, is fed into the extractive zone at a
higher level than the mixture of methanol and dimethyl
carbonate. The extractive distillation results in the
separation of a methanol-rich product, that is passed
from the top of the zone 2 via line 7, and that is
recycled to the reactive distillation zone 1 as recycle

methanol. It is advantageous to feed the recycle methanol
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di met hyl carbonate is passed fromthe top of the zone

wd2ura9a43 | i ne 11, and passed to the first extPEDEP267/051586

distillation zone 2. Via a Lipe_12 propyl ene
carbonate is passed into 25 the extractive

distillation z extracta ro

it bonateU0PE PREe Nt O enEracri Ve one bt hinPe (make

hi gpgrmbeMghot hanat hesnkxpyr ecaf vioet hanel cand di met hyl

carbonate. The extractive distillation results in the

separ atren bheabaetamnef - Fh%heﬁFéﬁgétvetﬁh@t%%lﬁbsgeda

30 he -t LS

ey PaEE rSe AR Pl PEnEPRFL e B aRe, dna P b PEtat

recyebenatet hanobtalteds ﬂﬁyanmageone te peedetiheo the

rec cl e met hanol WO 2007/ 09634 g CT/EP2007/05158? - ?
CﬂPSh%P“F%@EFaFE%BetﬂéSFéé fFyenz6RBS 1t Kan thee 13- In

(nekes dplc et hangh thatgiscsuppl bgdoyhacki Ng fecblOPtd via

the bottomof the extractive distillation a mxture

of Limaenl§ dtnéhﬁyFOEarhbﬁaeesahheppépyyéﬁeeSCQbe@ﬁeeels

is ai.n ass 0; h

nohC e TP Ret: ob st P EbRonT18ng 500t alpi Fae15E8PRLene

thesrdosttel asi spltheidtaethytreanbenatevis renevered fed

via line 14 at the top, whereas the propyl ene
carbbRatBei §eaFE&8@e@éatéil?EéOBoF?6ﬁ11V'%n§ fi Aec254

th§t9é9ﬁ¥£ﬁ§§ %QaC§EQQEaEQ 5§d59b'£s'9é8 @lé&rE@WEBQat
vialine 4 is fed into the reactive d|s¥ [l ation zone

1, eahdaatseeoddstsi&eanvnhaonvla lines 16 and 12 is
recycl ed to extracélve d%séﬂ%latlon zone 2.

Si .
A eI TR s I

151isesubfici entkychighlyt hegnpt baBOhethahol sthetNgs being
supplied to zone 1 via line 6 is subjected to heat
excHERgECANtanFene7 W in theSpPopy| eI eaEBOnaPenPAT

I pg-Aangbt ihsupbseryved; thatnLhe LLovwesehene bR, FLoupe
ISline 15.

It is observed that the flow scheme in Figure is
schematic. Other more detailed units, such as refluxes
and reboilers in the distillation zones have not been
shown. It will also be evident that the products streams

in lines 14 and 10 may be further purified.
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25

30

20 schematic. G her nore detailed units, such as
refluxes and reboilers in the distillation zones have

waooei7oesm shown. |t will al so be evident thatPCHEP2007/051586

products streans in |ines 14 .gnd 10 may be further
purified. WO 2007/ 096343 PCT/ EP2007/051586 - 10 C L

Al MS 1. Process for the production of dialkyl
carbonate and al kanedi ol fromthe transesterification

of al kyl ene carbonate and al kamol, si n whi ch process

(a) the al kyl ene carbonate and an al kanol feedstock

are 5 introduced into a reaction zone to react in the
Presense, 8£ af5£a RE é?&&f&89éh°8f0853£¥g£ éQr%bﬁége and
an” al kaned - r|c stream and a Stream C npris
dlankyhedabboﬁabm and tabkaastewhfctbhastorans aEEylene

separated; (b) .the stream conprising dial kyl carbonate
and®5PREABE © %@ 688§eleonghC€xP dctrve

di gh) |£§é'Qﬂk§9@§e'BaﬁBbQQt@nangxéﬁagiﬁﬁﬁolSf@@@§go&9 are
t he strean1 (c) fromthe extractive distillation zone
anlatkaﬁ@cedueht0vap©@acs@©@anpn@ obt afaed andthe presence
om str L Ni th trac

%kyl§€%ﬁ ona e i%agg?“tﬁ§t§g¥?§n$§ é%ggf%o alkanelel
(cilts sepasat eddi B atrsenosdmponsextracti¥el carbonate and
distillation zone to yield a dialkyl carbonate-rich
to%lgﬁP%énW%hahaSEQ??@Et%ﬁ? PPRRAT2HBEf om stream (e)
t h%b?XEﬁ@cgapéaﬁl sampng;@%sa{gm{iscgkbbﬁggé PRt L Ykanol
20 recycled to the extractive dis [ at1 on zone,
mhesepﬂsshé e&taactahraﬁtchebdtsbwiéateanmzsnased akich an

g or tgedakkagﬁ edstock 2. Process

ac%%Fa?ﬁ a? ¢F af s |cﬁ fn°8tep (a) the
al ky) eneogarbenakerhstintroducedl hbntont hendpperapratol -rich
25 of a reactive distillation zone and an al kanol o
f eBABPBEKSLF82ni fodiEeednaf anflodePOphPt dFrEAB containing

re@ﬁ&i¥§tractant and the dialkyl carbonate;

(d} the bottom stream from step (c) 1s separated in a
second non-extractive distillation zone to yield a
dialkyl carbonate-rich top stream and a extractant-rich
bottom stream;

(e} the extractant-rich bottom stream is at least partly
recycled to the extractive distillation zone,

wherein the extractant-rich bottom stream is used as heat
source for the alkanol feedstock.

2. Process according to claim 1, in which in step (a)
the alkylene carbonate is introduced into the upper part
of a reactive distillation zone and an alkanol feedstock
is introduced at a lower part of the reactive
distillation zone to react in the presence of a
transesterification catalyst to yield an alkanediol-rich
stream at the bottom and a top stream comprising dialkyl

carbonate and alkanol.
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distillation zone to react in the presence of a
transesterification catalyst to yield an

w@bdoaneadiudl -ri ch stream at the bottom and a tPQEI/EPI06AMI1586

conprising dial kyl 30 carbanate -and al kanol . WO
2007/096343 PCT/EP2007/051586 - 11 3. Process
ordtng to cIain1% or 2, h th extrﬁ
se ect et from the°group E%n% %an of phéﬂoW E%?e
andxakkytene Q@rB@m@EEed4fr8ﬁ0€E§Sg@6Q9rQbﬂglkﬁlﬁbabﬁ1
3, in which the alkylene 5 carbonate i1s propyl ene
capbeﬁaﬂe agilspiecesd ackpranagceslanytene of claims 1
to,4, c apol eated_b
extrac g?%c% %Q??§h§ E?r%gﬁ%@y§heg é?% gnt%e %lkylene
ProeeBSnaceoﬁdlpgopglehalnaSbohatmhlch t he alkanol IS
10 heated to a tenperature from65 to 100, C ,
Précesgraﬁ%a?d?ﬁ@OFGlEFaFﬂ1%“Bro@e Ph ﬁh?%%stheto 4, in

al kaneh tschsakedotojatnkeash Barthal c¥apOELSALLENeh bottom
8. Process according to any one of clainms 1 to 7, in

whitheghebexheatt anchehgh.bott om stream | eaves the

se ond 15 non extra tlve dlgﬁilla ion_zo

e_at
teﬁpera¥ur%3%fai%8r 9189 © 9" PtocesE ac@oF Fngttonot is

anye@ﬂedotochataﬁpéraeuse FRomwhbchot heo °c.
extractant-rich bottomstreamis cool ed by heat
exéhangECGRER RECHFkARorOt 6lal enpeFabur 1oF2190 toe

20a§9a§61195 E&QE@ést@CQQrgégltt?a@@Xa@nsa?BIQEQEE§n.

to 9, Iin which the pressure in the extractive
di 8ti | Pabcenszaneordangesof aom 60et of 12DakiPa, 1ahd ¥ hein

Pregsure.hn Lhe seeond oo ExtEagtLyediStLLLEL P cecond
non-extractive distillation zone at a temperature of 150
to 180 °C.

9. Process according to any one of claims 1 to 8, in
which the extractant-rich bottom stream is cooled by heat
exchange with the alkanol to a temperature of 120 to

80 °C.

10. Process according to any one of claims 1 to 9, in
which the pressure in the extractive distillation zone
ranges from 60 to 120 kPa, and the pressure in the second

non-extractive distillation zone ranges from 5 to 50 kPa.



