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WD 2007/ 096346 PCT/ EP2007/ 051590 - 1 PROCESS FOR THE
PREPARATI ON OF AN ALKANEDI OL AND A DI ALKYL CARBONATE

wab@7po@adent i nvention relates to a process fopPCT/EB2007/051590

preparation of an al kanedi ol _apd_a di al kyl carbonate.
More particularly, the invention relates to a process
for the preparation of such conpounds from an

al kyl ene 5 carbonate and an al kanol. Such a process is

known frm s GroiVSHE SrdhREZoN T sadogw®mpIon AND A
di scl oses a process for the continuous preparation of

di al kyl carbonates by PréahEest epPRBPYATFON of an

al kyl ene carbonate with al cohols in the presence of 10
a catalyst in a reaction columm. The reactants are
passedThénpcosater iouenendtnsuehatbat tohe @kkyéenefor the
carbonate is netered_|into the upper part_ of

coPGfM*ARHET PReC4al éBhal “PsdnBt efd ?n?ba%HEllﬁﬁépoﬁﬁF?

of vbhe galuimui1dbe, cahal yatehsight belagetanged 8scBess for
fi xed bed or also {é netered into the upper part of

t heheobuanaiatsohurfoauech ceuspendsohroMhendpakkyene
carbo ate forggd i f ?Qﬁé priate as a mxture with
e

al Go oPnaFg ?eno%%da% “top of the colum and the

alkanesdtﬁ|alﬁrbeﬁﬁyeﬂsaknbhﬁ fooh ofgthes-zobupni, b2,
the cataly is provided as a solution or_a 20
sug éﬁs?@ﬁuPﬁ@tcgﬁéF}gFer aPE6CfEfDIRY hhet ReNboPEBHT

prEFQIQQHHﬂnofIBlgmﬁykneﬁgbeﬁgggésbyttk§n58g£895§gcatlon
he bottons streamwthdrawn at the foot of the

cobﬁnﬂnnaykybﬂnalnarboneteowuah1aénbbple gn, thhepresence of

| coh d 25,
GoRe RGP T AaE, Sant REARFORN eRP It s e EuF PRCIPRGS SE€ passed

Iomhb@bhhﬁgrbyupf@ﬂacgachsuﬁatbyhepa@Qy@éﬁecaarB@ﬁate is
i nstance be carbon di oxi de that nmm forned due to

t heehgaesl yaie 6heaPR9ﬁén@aéﬁrB§n5¥@ pglumn and the alcohol

is metered into the lower part of the column. The
catalyst is either arranged as a fixed bed or also
metered into the upper part of the column in solution or
suspension. The dialkyl carbonate formed, if appropriate
as a mixture with alcohol, is removed at the top of the
column and the alkane diol is removed at the foot of the
column. If the catalyst is provided as a solution or a
suspension the catalyst is also removed at the bottom of
the column.

In the known process it is indicated that the bottoms
stream withdrawn at the foot of the column may contain
some contaminants, e.g., the alcohol and alkylene
carbonate. The known process does not address the problem
of the build up of low-boiling by-products. Such by-
products can for instance be carbon dioxide that may be
formed due to the hydrolysis of alkylene carbonate by

small amounts of water that may be present in the alkanol
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smal | anmounts of water that nmay be present in the
al kanol WD 2007/096346 PCT/ EP2007/051590 - 2 or any

wethendstarti ng material. O her by-products thetT/EPBY7/051590

be formed include acetal dehydey propi onal dehyde and
acetone. \Wereas the al kyl ene carbonate is generally

produced from al kyl ene oxi de an on di oxi d he

P RO ERE BLPBbaat i P iR e Al o AR SR Pt Do e Rar
0Xhdg. be AFSPmBE NeHcJageSacsteNdaBy A} I 096Pi oNBYdEByde and
entrai ned béh@the reactants. On an industrial scale it

i saveEgnerpBReaRESt ABE ehéylednt eArbeRaby- pPodaeesaihy
Lfﬁﬁéﬁéﬁégo?r &Ogyﬁgﬁehé K€Phe &gdaéak8&638%p9§aéb'§he

oug nown process provi des reasona
pratdugisnei tahasnaow beed magndohhatnasomerelkpledecbx1de.
can_ be obtained if the dial kyl carbonate roduct is
not ! FenByRar af2Efie- tﬁBCBfthélEBPﬁﬁﬂ: BoY HF SRhrapper Pv
partof-thesgokum. 15 Accordingly, the present
process provides a process for the preparation of an
aIkane@mo&nah@dasﬂraakyﬁcah@rbbné@eV@@ﬂpiWB@hganta}hat the

Conégf o%n a|k¥g Qgt Qogﬁéer$%gplga ?ng QLS iszbept

f e6 unde ransesterifrcation con rons’rn a
reast iye dsspbbbabnen gotusughotbbt ahowanpupwasdl yrovides
nmovi ng stream conpri sing dial kyl carbonate and the
al kK&ROPARY aPUHBWARRFEF S nD%Fnéa§tP%ﬁn?%%ﬁp??%?ﬁgt?ﬁé a

al éggg'gkod&gi 5§ﬁoﬂgrbﬂea59§dahfaﬂﬁg'Qhaﬁkyﬁh@arbonate
tomo colum; 25 (c) wthdraw ng a di al kyl

capbodate 1andoalkamovedcahtahﬁ|hgppoéduhe sbteam abut at
par t um, whi ch upper part is

th
beRawBRePELEPbg ) e EOAR, N O0 uPper Per

| ower - D@tbtﬂQUQDﬁDOUHQSpﬁéséh@ bopcOfstPeovides a process
for the preparation of an alkanediocl and a dialkyl
carbonate comprising:
(a) contacting an alkylene carbonate with an alkanol
feedstock under transesterification conditions in a
reactive distillation column to obtain an upwardly moving
Stream comprising dialkyl carbonate and the alkancl and a
downwardly moving stream comprising the alkanediol;
(b) recovering the alkanediol at the bottom of the
column;
(c) withdrawing a dialkyl carbonate- and alkanol-
containing product stream at the upper part of the
column, which upper part is below the top of the column;
and
(d) removing lower-boiling compounds at the top of the
column.

The process of the present invention includes the

transesterification of an alkylene carbonate with an

alkanol. This transesterification reaction is known, as
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30 columm. The process of the present invention
includes the transesterification of an al kyl ene

weaobomate with an al kanol. This transesteri f PCHEPTINT/051590

reaction is known, as WO 2007/ Q96346 PCT/ EP2007/ 051590
- 3 is apparent frome.g., US-A 5,231,212 and US-A
359, 118. hg{startin

Cr LRoBEPRFRRT O TBnCare” IRehorabty: SofotpddUfrany: 399,118

C276 atkyteng marbenate andth€ltE4nakkanelisichpien are
referabl%éthe startlng materials 5 are ethyl ene
E

caPbohatreP oy propyredelearbonate anlylaeehaasponate and
et hanol or |50ﬁro panol . The nost preferred  al kanol s

arelnkthanbr and- eMﬁﬁﬁoPre?ﬁEaPFXngggt%F?FF&%@l BACSE&pLS
isaggva %a eous rbgar£eedfou}: n a go un Ong 9 g@lch

t he alﬁy éne ‘carbonate 10" 5T PB4 att he upper ~par
sugbthhab1t hetakkyl ese Eébb@ﬁﬁéﬁoi[O%ﬁedﬁ@Btipré@@ﬁt@ﬁ
current contact with mardl¥ novi ng al kanol . The
prddkieiodf the P@é@ﬁpah f8dact@parkyl carbonate and an

a'kane@h@'tr§H§%9té£K¥icaE§69°ﬁ§é§ ks 5&G9M€£SQ0@£1§“9

upper part of the colum e al kanedi ol
recovered astt he botbovmst ream wiheh the alkylene carbonate

transesterifjication is sujtably, conducted in the

I b R A R St AR R g CHU AL
desgebbedtENfUSxA §0wh9iAl8candeknehiudenbhydrhdgst with
oxi des, _hydroxi des, al cohol ates, am des, or salts of

aIR@WPrééyn@PﬁF§9 pleanoli t Rhanpreddranpipbbasseantion is a
gthH a@QrbSﬁ?%é“&bdpéﬁf§;£§9e8§59'y%ﬁé éﬁglu

r oxi s or cohol at es of potassiumor so
IScadban&ageDESIEOOvﬂsedtHE aheohppatepoaftt bé ahkanoﬂumn.

th i s.being.used as feedstock. Such al cohol ate can
(TR AR R O SRR A s R A L 3 S

sui tabtgecatahystscai eiahkabh Bt ahisabl§, cSHGHcted in the
presence of a catalyst. Suitable catalysts have been
described in US-A 5,359,118 and include hydrides, oxides,
hydroxides, alcoholates, amides, or salts of alkali
metals, i.e., lithium, sodium, potassium, rubidium and
caesium. 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
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,
e.g., 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,
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as acetates, propionates, butyrates, or carbonates.
Further suitable catal ysts are described in US-A

wWh 285096818 and the references nenti oned therei PCT/EBI07/051590

e.g., EP-A 274 953, US-A 3,803,201, EP-A 1082, and
EP- A 180 387. The transesterification conditions are

f1rOM4D Pb300°C, “00'2007) 00846 PETI EPBb077Deis0b -

4 pabdsarpr essyrestr 09 80mbop80i kPaTher etgpabhyurth@epends
pressure is close to atnospheric. The tenperature
depénfse ahkehelafradsrofkedstoekeafdr presstr eTised.

ug e u 0 a
a5y ETRRAPE oL E, ko kOB PRk B kEnbPotE 50 Bheldbgve
C ahevb01nhegbpohnﬁgoﬁothé alkahbg, case. oﬁanbhanbt above
and atnozgheric, ressure, the tenperature is close to

ant"caBovE 88 BOirbr [HstARceBet Aeef©B52RAY 789C. The

tréﬂﬁ@§b§ékibcéké§ﬁu£@ cthentbgpadyant-agesush ¥se10o ang
conducted in a colum furnished with internals, |like a

d|sprEaﬁbonCeofgﬁnlnsﬁﬁ@@e betwagncoht and ﬁﬁay@ Wi th

Dubbl €03805: o SLEYPC LT RYSa: 00, RRSEN] ST 0052 ThE sqcquaty

skill ed “péerson wr T rea severa pac
trayndﬁeﬂédgunaaleﬁsumnlEubﬁlpn55|bheh Lht@ﬁnmﬂshlmlke a
his skill 15 to determ ne the theoretical trays in
sughSEbl bAhsonTREIUBANKkyHBRES cat hoRaY eCA FR1BetFoUS a1 th

thSuHBPQrcgéét 9£e§éCBra9scobynﬁa§891&ﬂkhn&éomﬁﬁgm@kllled
Surprisingly, it has been found that an even purer

d|abkybncumbbnaeelpseduhatsseeanalcaﬂCben@btandedr&Men

he_alkyl b fed h
bOSTE T GR BBBVE Tha. pooPE BRSTF BRFant oh -t KoCal Al RyP i1l

Catboﬁét@rﬁﬁﬁéuﬁheSth@@ﬂétﬁcm&thﬂéﬁmﬂinTB@chdt§lamﬁ§ The
bet ween the position at_ which al kyl ene carbonate is
f edlkHtBEheEBPURRCardlt heepbsit rbntae WAPER PAEt ©of such

a column and will flow down. Surprisingly, it has been
found that an even purer dialkyl carbonate product stream
can be obtained when the alkylene carbonate is fed into
the column at a position above the position from which
the dialkyl carbonate product stream is withdrawn. The
distance between the position at which alkylene carbonate
is fed into the column and the position at which the
product stream is withdrawn suitably ranges from 1 to 10
theoretical trays.

The alkylene carbonate will generally have a higher
boiling point than the alkanol. In the case of ethylene
and propylene carbonate the atmospheric boiling points
are above 240 °C. The alkylene carbonate will flow down
over the trays or rings and brought into contact with the
alkanol that flows upwardly. When the transesterification
catalyst is homogeneous, such as an alkali metal

alcoholate, it is also introduced in the upper part of
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product streamis wi thdrawn suitably ranges from1l to
10 25 theoretical trays. The al kyl ene carbonate w ||

w@enengdsky have a higher boiling point than tPer/EP2007/051590

al kanol . In the case of ethylege_- and propyl ene
carbonate t he at nospheric boiling poi nts are above

The al ky] ene arb fl ow, down .30 e
Zhbnt; apltpl YRS Raha o Eat it Lon B OaieRdY RE =
al kapetr pbahtfl oms E@@@é@b&k Mhenpthgompletely vaporous.
transesterification catalyst is honpgeneous, such as

antarvREer, mbtals aleehppaseblet tpsintsediaer bdacédedatock

the, URPEr.PaLL ,0f V0. 2007(006346, PCTL EPA007L051590, -

e colum f eedsto I's 1 ntroduce
a béDMEVeﬁOthht The iEQd$ﬁopkaaayeheuceaphehegyer
vapor ous, However, is_also possible to i ntroduce
t heCPEBREEBEKCD| RE 02 %“86|bﬁntg%r Py nPehe Pfqbig column

phasen htpbscbibehiexedothabnt bgel bouid1phase ensures
a higher concentration of al kanol in the | ower part

of traesestamiigpthoa. béhef cflabtetpecedonvehetbgeraffth of

tr%ﬂgeééfu f'CaS'QH ‘Rléf gnétéhguégﬁu eEnEanﬁﬁch
of heé"colum via the'in he co unm rnternals
ThEaﬂoorﬁetﬁeeetmeenvaberaapoaﬁdStaedlthelﬁigard par the
of the alkanol feedstock may be varied between w de

r ahgESNOFhecegapsak/ PREUPE WeF Rt PaFFBels"saft ABNgeS -

fr@Hbéu%/ﬁ@q&9d1w$ﬁéM% r§B§op§55981§5bhbegrbﬁ the apt
know that the 15 transesterification is an

eqMDtﬂbwtﬂwtreactlon. Therefore, he shaII sui tably

npl oy..an excess 0 e nol The 0, 0
o RanoTEe S AT o enb® blFBonas bhe 875t hbl oY oher 10 e
25tianpée£ef@bhya£ﬁeﬂwﬁs1ahOeq&511brmamereae£ebably
from7:1 to 9:1. The anount of 20 catal yst can
evideref9ree hichRamal Fettallyt apPeodmBlngscess of the

alkanol. The molar ratio of alkanol to alkylene carbonate
is suitably from 5:1 to 25:1, preferably from 6:1 to
15:1, more preferably from 7:1 to 9:1. The amount of
catalyst can evidently be much smaller. Suitable amounts
include from 0.1 to 5.0 %wt based on alkylene carbonate,
preferably from 0.2 to 2 Swt.

The reactive distillation results in an upwardly
moving stream containing the dialkyl carbonate and any
excess unreacted alkanol, and a downwardly moving stream
containing the alkane diocl and the catalyst that are
recovered at the bottom of the column. Due to some water
that may be contained in the alkanol some hydrolysis of
the alkylene carbonate may take place, forming alkanediol
and carbon dioxide. Other lower-boiling by-products or
contaminants can be aldehydes, ketones and alkylene
oxides, and gases entrained with the reactants, such as

nitrogen. In this specification by lower-boiling
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include from0.1 to 5.0 %w based on al kyl ene
carbonate, preferably from0.2 to 2 %w. The reactive

wale@viobdsad i on results in an upwardly noving SPCEEP2007/051590

contai ning the dial kyl carbonage_and any 25 excess
unreact ed al kanol, and a downwardly novi ng stream

containing t he alkgne iol, and the ca%g%%sﬁ thag are
r ecBVBP Bt 2 F Re BOEFORYSf EREPRBI dim! et sonecr
mabgglihgapomay beagonhai aedahp1t he al kanol sone

hydrol ysis of the al kyl ene carbonate may take pl ace,

f or mi nghal kdkedsdioBoshhdararponvereRi de. tikhepttom 1s

| ower - boi | i - duct E A nan C -

o SERTRELY Dy PEPEACHE! R, ShoaORt A DNt ReCalk dhediol.
enTharaed, wchh bbetoeastants, isushlas snitabgeninla

thi.s specification b% Iomer-boiling WO 2007/ 096346
Pcﬁfﬁﬁgeﬁﬁﬁééﬁggéolg B 1Bbhpdundscayetuhdersfbbgam and a

cogpedpgscbhptibave Lewer1xhathing RRENt obhaBnthey, some
al kanol . The al kanedi ol streamrecovered at the bottom

i salkanpabl #fsabj eetedned ausepacation, of-ghe by further

a'éaggdh?étioé TPE§?59k Lbg; betiom stream s sPLiLyyal
suita fy in'Q fractionation ¢ol urm TREO"a

capabysttli Thesthaeabyandrachstteammconpsustagliyheecycled to
al kanedi ol and, optionally, sone alkanol. After

optiBn&faphrVei catFohlakigl, 2Byt urt Aeranydi stiprati bhat is

thecglhkapedi el ohstnecoyered asreygntyal Hd0-producy.
The catalyst-rich streamis suitably recycled to the

react i Veedigvatflayi onvzopestAbso anywatkdnatnt hdtaigosition

CeRgS et P07 DoLI O G fcam can et sorel et The:

bebewibhethep 6tctihe €6l unB. cOUemhoat Begi st thhatbehtion of
15 action that occurs in the columm a significant
poFRfPoRCBEr ~PRelLBUPYDBF PHRGE By pr oBHRFItPS Sepurafedne

beE§§f§ﬁt?ﬁ% LOPuRh LRE €ALupBsapdohhEe PRI LEONL PEL OV

at
dialkyl carbonate- and alkanol-containing stream is

withdrawn. The lower-boiling by-products are removed at
the top of the column. The distance between the top and
the position at which the product is withdrawn suitably
ranges from 1 to 10 theoretical trays.

The product stream with dialkyl carbonate and alkanol
is suitably subsequently separated into an alkanol-rich
stream and a dialkyl carbonate-rich stream. This can
suitably be done by distillation. However, as indicated
in US-A 5,359,118 many alkanols and their corresponding
dialkyl carbonates form azeotropes. Therefore simple
distillation may not be sufficient to achieve a
satisfactory separation. Therefore it is preferred to use
an extractant to facilitate the separation between the
dialkyl carbonate and the alkanol. The extractant can be

selected from many compounds, in particular alcohols such
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di al kyl carbonate- and al kanol -containing streamis
W t hdrawn. The | ower-boiling by-products are renoved

W@e00209¢3le t op of the columm. The di stance bet MBERP100B051590

top and the position at whichythe product is
wi t hdrawn suitably ranges from1l to 10 t heoreti cal
tra The. pr oduct . Sti W th dlaIE carb nat e

d
al RANBRRPL” SGf ¢ 4Bi 50 SGnSBAURET y SbpaPabbd Thigdand erPloy

al kangl x§i éhe 8§r§bﬁ§@€1éﬁde§tgh@EKM£ carbopahesti ch
stream This can suitably be done by distillation.

Hoaevertagsoppdieapedainntus- AcBaB891 9181 rnAcaPkansense of
hei j k
a”@h% 5&&g?8§%988?89599e QFQL §Lstlgﬁgne£sa Egrgk?rglng

azeofropes. erefore sinple tron may no
suhfiteréal foratheeweecatB38lsalkshadioity separation.

Therefore it is refer ed use an extractant to
faci | | TAFe*¥hE2S b%?a?%%ﬁng?Rk%ﬁ fRebTafarRyty conducted

carhopgbecandnhbe ahkapal rifhe exinAct 38ba6aRiBE is
sel ected from many conpounds, in particular alcohols

su@ﬁhVEVQGOU$D@GSHthﬁTﬁEPQOOI/@545@0dlalkyla3 phenol ,
gnbggggé(g? ¥ né cgr gngggfﬁ E réo kgg sgcond
alﬁ ene on§ e as ex ract an F IS

adaamﬁﬁgeehs Eep@baanﬁnthetseparaheoalamkyhec@fBSﬁace and
of the_al kyl ene carbonate that .is belng used as
stEP?lﬁbkglﬁﬁ?eF?EPoFéFeth% aGBhelar - afRanddkslenshe

eXEé?ﬁBhM@edh§téhH95b98 kéc?&?&&réglXhéoﬁgygEegolhﬁn for
two colums. Tn first column separation I's

acheevwddbesaeeﬂ eheratkanbL dhd aatdiabklpetween alkylene
car bo ate alk l.ene, car bonat,e t he, second .10
cof ST BTk ER horanca kKL EhE rr Db hE R RERSa kv
andarbbﬁa@bkyhﬁnsecaab@@@tBetﬁe@ﬁhwe&@draﬁgésalkuheasle

carbonate is suitable recycled to the first colum for
r eheBaSuseCasdexfFaet ant. tThé PatFdsChetWeERCAPkyRERRNALE

8?%?&;@5?e38§ ahkangl grd,alkyleng,gaghonate affdhonate,

preferably from 0.4 to 1.0 mole per mole.

The distillation conditions for this separation can
be selected within wide ranges, as the skilled person
will realise. Pressures may suitably range from 5 to
400 kPa, and temperatures from 40 to 200 °C. In view of
the stability of alkylene carbonate the temperature is
advantageously below 180 °C, whereas the lower
temperature is determined by the boiling point of the
alkanol. When two distillation columns are used, it is
preferred to conduct the separation between alkanol and
dialkyl carbonate/alkylene carbonate mixture at a higher
pressure, such as 60 to 120 kPa, and the second
separation between dialkyl carbonate and alkylene
carbonate 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 and an
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15 carbonate can be varied between w de ranges.
Suitable ranges include from0.2 to 2 noles of

w@bdoylomizes car bonate per nole of the sum of al kemab20ama51590

di al kyl carbonate, preferablygfrom0.4 to 1.0 nole

per nmole. The distillation conditions for this

separation . can 20 be sel ected thin wi de . ran a
SRR LR PR et b PeFRRD s bhe B BrlhPeLl SR Bous . he

suaiabkylr@agsoﬁaeaw5bt@lnéaolEP@ec@OQrégnﬁgr?k@aagt

from40 to 200 C. In view of the stabilit

al Ryt epeatarbahhes fﬁétb@ﬁp@wa@@#@arsonadvéhﬁaéééubﬁy

be - a r -

Gop Sl b ML G aSOhE L ONET (AP hETPET 8L pL Eal o shep ox

tmandushrékahhmgecsteanaardesseﬁbedt1thSpAe6eﬂ55d36®.

conduct. t he seF%Latlon bet ween al kapol and

ial kyl
car bonat'®/ at ky T tat bohat & nt it br eS ?bBahP%aeFrgm the

Pressyr el sush 8s Hhet ?réagckpﬁroﬁnghéh§e§6990g 30
separation between dial kyl carbonate and al kyl ene

cadb@haiéaé@onome&u@nessus@itshéh sscgciedspokPas Thpgtive

I uf M/te r r 0 LN
LafLLP B oPhLY, bOpe e alusot ok ghal
ancM%bZDQéé0863éﬁtE@EbEEEQOMéﬁélﬁﬁOpure8aleéﬁbm|eﬁﬁ at
separati on between the_carbonate conpounds.

di afR§F E%FBoﬂgtEtht%FH%HOFer%Eo§EF%ﬂma5TBF6dﬁEFeam may

Opbé0m§&h¥da£BQ/o£U5558£o9Br'ﬁhéa£é89c1£hé§r&8&tﬁgg
purification may conprise a further distillation step

ormbxaf wohhekbhamgkesteppuas désenpbedand Eﬁbﬁequently be
5, 45 nol h stre is obtained
P ontradtear ot R Pur ROt peEnat poam Dok soR, RR0E' 28

reatkhmMeldrstiktatkOnHEREVAR, |§tSMBt?bbfef@édct©dlh@roduce
the reactive distillation zone. Therefore, the

al kafonakezHEt ekanol conbpi 588 AEIGRE HPedUsF YL Makéoppzone
puE@l@%kQEQ'1@99o8&ct58§55fpﬁﬁé pE-this alkangl -thePepy tne

stream Is stream nma
advantages described in US-A 5,359,118 are being

obtained.

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, propylene
glycol, dimethyl carbonate and /or diethyl carbonate. The
process is most advantageously used for the production of
propylene glycol (1,2-propane diol) and dimethyl
carbonate from propylene carbonate and methanol.

The invention will be illustrated by the following
examples.

EXAMPLES

Comparative Example A

A reactive distillation column has 40 theoretical
trays. Propylene carbonate (5897 kg/h), is fed at tray 2.

A solution of a homogeneous catalyst is fed at tray 2.
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be liquid and/or vaporous. The recycle stream may be
m xed with the nake-up pure al kanol, and subsequently

wheoo7ivmseeoduced into the reactive distill ati onPCDRER208%051590

the 15 al kanol feedstock. Howewer, it is preferred to
introduce t he make-up al kanol into the reactive

t|| atio on bel ow t he_ i ptroduct i

eRserboety Baf et TRAR SRy CEnB Ll AhbARS At teth? | DR LHST
USféeé 3a8+AdBoar eapeiing ( 1@93@|@§¢h ) 20sTheaprecessyoks.
the present invention can be e oyed for a variet

ofMP@@H§PBER§UGTﬁéYEQécE§§dP§tek@eFP@ﬁVP? fxomt eef ppttom
the-p a 0 e 0 I I,
I R e
prmeessnb$ mnstemdvadtagebhslyopseﬁ tbe theupnodnctéebhux

of 25, propy 1, 2-propane diol) and dinethyl
caFBBhEt P boﬁgp%Sgﬁ?@ﬂé céFb@ﬁgiéeﬁndLﬂé?ﬁaHSFilWﬂe

i n¥eR b@ﬂd@n bebent!ltystnat edeBy btherbohb@Wi Adthe column
exanpl e MPLES 30 Conparative Exanple A A

reaceuvé dpstprpat hbhreobonh hash4a0CPheoPekdéhl propylene
trays Propglene carbonate (5897 kg/h), is fed at tray
2. °9Xadgof gt k8ARef a honpgeneous catalyst is fed at

tray 2Th¥[%gggg/ggﬁéﬁ6sﬁgﬁéEE@Q086Q§&§9910n It the ?roduct

Reaction takes place on all trays below the catalys
f eedreMgt hanol vapour (16834 kg/h) is fed at tray 35.

Nbeogrogé ene gl ycol product is renoved fromthe

b the colum. A m xture of dinmethyl carbonate

and 5 metsaselvésdienpyedtabnt beltop @éstms eetumatidal
reflux ratio of 0.75 nole/nole is ap

Loﬁé@YBouPrﬁ@yléﬁﬁpéﬂﬁagn@F@séﬁﬁ97nk9ﬁb fgédéeérat tray 7.

foﬁnggl }%Heofgguﬁgmogéﬁeéﬁsf85£8T§stn55r988na§ KgLh. 7.
Reactlon %aEespplace on all trays below the catalyst
feed. Methanol wvapour (16834 kg/h) is fed at tray 40.
Monopropylene glycol product is removed from the bottom
of the column. A mixture of dimethyl carbonate and
methanol is removed as a vapour side draw at tray 6.
Condenser duty is essentially the same as in comparative
example 1. A small vapour stream is removed at the top of
the column via which 32 kg/h lower-boiling compounds are
removed. The vapour stream contains about 5 kg/h dimethyl
carbonate and 10 kg/h methanol. Lower-boiling compounds

present in the feeds or formed in the column are as

follows: nitrogen 5 kg/h, COp 50 kg/h, propylene oxide

22 kg/h.
The Table shows that the product stream contains
substantially less lower-boiling compounds in this

example than in the comparative example A.
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oxi de 22 kg/h. 10 The tabl e bel ow shows the
conposition of the product stream Exanple 1 A

WO eachdesas di still ati on col utm has 45 t heor et i cRAT/EP2007/051590

trays. Propyl ene carbonate (5897 kg/h) is fed at tray
7. 15 A solution of a honbgeneous catalyst is fed at

tr 7. . Reaction takes place on all trays bel ow the
caﬁgﬁQgi——zeed Met hanol vapour (16834 kg/h) is fed at
tray 46ne HBAOPEOPYHENEsOL ¥ COkaRpOHUCt ik SuteaDVeref ppBtess
the bottom of the colum. A mXxture of dinethyl
caPboRaterandl 20Sneehanbrdi s froved ascarvapourhstde
drﬁ%bggléﬁéycgrbo EgeQ§§57dHéYhasi§§§88t @|£¥a%h§ instead
sa I'n conparative “exanpfe 1. vapour

stoéanrag Fenbwedrabot hényyoponpouthtie poésantvua mhecﬁeeds
32 kglh | ower - bohlin%%conpounds are__renoved

vaBBuFO§??@aﬁ?cB Eaf uﬁBoﬁFeSaRgfﬂlaPWEthQFtﬁggen 5 kg/h,

carbongbexgnd, 19-kgi honet hangk. 2§om§yhbowhéngma11 vapour
conmpounds present In the feeds or fornmed in the

cokupBa@r enas 1§okbmmsednatr@g@nt5pkgfhthéDao5amkgbbntains
progylene oxi de 22 kg/h,_ The Tabl e shows that th
pr®gGeE Str EaﬁhcéﬁWQFnQOléenguﬁgmaﬁPn%Fryabggg Ka/n

'0&@&e99&h'89rﬁ@ﬂ99@”9§d'Qbéﬂtslze%gﬂﬂ'ﬁeEHQHohU the
conparative exanple A. WO 2007/0963

PCT/EPQ@@?T@5159Del@w1@hOExahbhe Phdhersduet cot ugamnas

in_EX le 1 is d The. proc of apple 1 i

oS RAr B S Wt RS REE R Eep FERSt Rag™E pPBES | BRET AP e
(589rpkghb) vesckeflpat hrayodphhstiead &x@fpléay, 7less of the
Lower - boi |l i ng conpounds present in the feeds or

f of fBUTPA PHedeslufmnareYasCrBEPPBASS APt F8§ENTB kEhtoP

C0ga80uKIE D RHOPYLENECQXL A8 5 22n K900, o INEa B MBLE YAROWE e r -

boiling compounds.

Table

Composition of the product stream

Example Lower-boiling Dimethyl Methanol,
compounds, kg/h carbonate, kg/h
kg/h
A 77 5206 12638
1 46 5200 12628
2 47 5203 12626
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streamthat is renoved at the top of the colum
contains about 31 kg/h | ower-boiling conpounds, about

w@2009h96310 di net hyl carbonate and about 12 kg/PCT/EP2007/051590

nmet hanol . The Tabl e bel ow shows t hat the product
stream contains substantially less light ends than in
the conparative exanple A Conpared to exanple 1,

| ess of the desired product dinmethyl carbonate is |ost
in the top 15 vapour streanthat goptains the mgjor
part of the |ower- boiling conpounds. Table
Conposition of the product stream Exanple

Lower - poi l.i j I c n
catbonar e RY o TRo P RELIPE0Ln SORREH s an
126281k 21 47abR08at2626mW\Oi 2004+ 096346

PCT/ EP2007/ 051590 - %% CLAI MS 1 Process ior

t hé2pr 6PRFatFond of " afl GY k3R dF RFPAREta Wyral Ry alkanol
carbonateccoORAL S PPanba)tePNEAELE Ngnan-AbkYL 6A8 in a
carbonate with an al kanol feedstock under

transesieei flicailbattondrelions tn absaieraeni vewardly moving
distillati ol u 0 tain_ a rdl in
P Eerr RorarpEPRE, LR DRV e, PaBhotYer Shat, ERY] Mkapo1 and a
andoanwdowhwandlryngoyt ngast ceaprcompyi shagat kenediol;
al kanedi ol ; (b) recovering the_al kanedi ol at the
boﬁan¥%?oYﬁéln%oFﬁﬁn?lﬁ@“%%}o%ﬁ%EdF%ﬁAﬁ@tEO@igkaPe
carhengate- and al kanol - contai ning product stream at
t he upper part of the colum, which upper part is
bngM/Whehdo@wbmgthedt@lbﬂh;carbonate— and alkanol-

containing product stream at the upper part of the

column, which upper part is below the top of the column;
and

(d) removing lower-boiling compounds at the top of the
column.

2. Process according to claim 1, in which the distance
between the top and the position at which the product is
withdrawn ranges from 1 to 10 theoretical trays.

3. Process according to claim 1 or 2, in which the
dialkyl carbonate and alkanol-containing product stream
is separated into an alkanol-rich stream and a dialkyl
carbonate-rich stream.

4. Process according to any one of claims 1 to 3, in
which alkylene carbonate is fed into the column at a
position above the position from which the dialkyl
carbonate and alkanocl-containing product stream is
withdrawn.

5. Process according to claim 4, in which the distance
between the position at which alkylene carbonate is fed

into the column and the position at which the product



and (d) renoving |ower-boiling conpounds at the top
of the 15 colum. 2. Process according to claiml, in
wobiochodshe di stance between the top and the pPSI/EPDNT/051590

at which the product is w thdrawn ranges from1l to 10
theoretical trays. 3. Process according to claim1 or

I n which the ﬁo dialkgl carbona&e ang cal
alEEﬁ%PmcbﬁtgFﬁP 5P ProdaReest Fe8h 1i §°séPaFafBESFhED
ancahkanol -rich streamand a dlalkyl carbonate-rich
stream 4. Process according to any one of clains 1 to
3 6in PapFehsapkyPeAengarbonayeons pédciaivst heteobumnn

5 S o] gsLLi

PR e e R R e
stteamuilanwit hdr aanhabolProcess accordlng to claim4,
in which the distance between the position at which
al kyl ene carbonate is fed 30 into the colum and the
position at which the product WO 2007/ 096346
PCT/ EP2007/ 051590 - 12 streamis w thdrawn ranges
froml1l to 10 theoretical trays. 6. Process according
to any one of claims 1 to 5, in which the alkyl ene
carbonate is propyl ene carbonate and 5 the al kanol is
met hanol



