10

15

20

25

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

wEe@s®3H0$ or the preparation of an al kanedi ol BEOTER2008/050607

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 eng®¥drbohate i t AR ELTENaPk afd | 2LIFHEDRECS, ATHe

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

catal yst. The catalyst is usually honbgeneous,

al t houghthbe, s af iReter ogeneous Gatal ¥shsodSsAlRR the
suggested. The al kyl ene carbonate is introduced into

t he RfSperapart of d'hel&aramoanmnd rd cRPésYYoimr 13the -

aboug,rcTheral kanol: f eedst ogke O i8NG 8 PYr e @danal ror
and a stream conprising the al kanol and al so the

di al%A PEGPRBAAL®! 9is SHE8 FRERCEHE delcimilatllaytdver

par toa - FReakkanel . f l.aws upwar d and reacts
countercurrently with the al kyl ene carbonate to obtain

di al kyl eafhohate®afisthiankedét éd ol kafel Vash the’3%p 18-
ef fIugnt qapdnihe &l kangdiol %ﬁ‘%&&saﬁlﬁne%hﬁéhnﬁg (@ kanol

as the bottomeffluent. The p effluent is subjected
to dailSkIyill I ah'rmsmu)asyiaeledpaepaidxcarm) -HratBesteedfcation of

th I d
i ARy P ERBOna © CTRIE. 80 F B 15 Jod 87 0he. LoV at"®
part;19f,1the alkanol.J eedstack: xJhe tf%teb%békr%?é“ﬂe%cted
wor ked- up resulting in an al kyl ene glycol stream and a

cat #lystesarar #ithly doncefPLate. THe piecess df st v¥esyst.
the for %@Eb@{;‘s@ﬁ!"&%a@%' hBGo QY RAUGH $1oSYEN1BS use of

pol ygl ycols. " In Known process
heterogeneous catalysts is 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 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.
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these high-boiling by-products are contained in the
catal yst-contai ning concentrate. Part of the

w@omseinate is recycled to the transesterif iREI/ERI9)8/050607

wher eas another part is discarded. Although the known
process di scloses the formation of polyglycols, it
does not address the problemof the renoval of such
pol ygl ycols, in particular the diglycols. Further, the

pri or arthédostimids does1864s acknawredgeohhat nigh-boiling
gl ycols may be present in the alkylene car bonat e
fee YrREEFRaF S, Mitdover POLRe kol groc8Sskprs umesess

t hat: e cahkyh enei CarpoRabeckeavesatdecheachdd in the
unconverted. In practice, the transesterif ication to

di aIWIalé’éFbﬁa%t%ael%qgl CRBESBEF AGDYT 2FirePEf bRR, CRHfentrate

bot tiemrpeodusd ©f drle tkaawasps OCeSSTWohl, GRBESL N Mcher
only polyglycols, as suggested in US-A 5 359, 118, but

al sE2&GmSUALITREHY%Rd al kyl ene carbonate. In view of

their bopl ¢ NG POIMHES khbwh Sp¥&dds Hidfifsikedk s t ohSeRarRkeon
pol ygl ycol s, in particular, dialkylene glycols from

t he ‘CoPPeEpbRErhy ditkyrefe ehar HHASs LRPhPEORERN v the

been agkpowhedged, idd1teyPLesess, a6eending -t onSiA1ycol
5,359,118. It has ﬁg%ﬁggen f ound thatlthe EUI|dlﬁ? %FO >

h|gﬁ@WB@FFrn@h%ﬂﬂﬁﬁéd@éﬁsd@ﬁﬁm%@iﬁ*é@eﬁ?éda%§nOWledge that

SUbkﬁﬁ&bﬂ9c61§@&thE 3retkbegam CoHAINKNI AL kYL LN ate feea
carbonate and polyglycols to a hydrol ySis step,

t heretyprébt ai ¥o TR Hirky L8Rk gPYE 1L O GAtFiSC R P§UBE Y dl fdbIne
conpayRE e nACLOR NGl 1 LbE s PERS e drvent L 9R PF OV d%sn

a process for the preparation of an al kanedi ol and
di altkyictéaeborag e remmesicsk hficda)on eactiingkah %ﬁn@nr@’@@

car honat 8,ands afy 3 kanal - k6edstaek J Nt 8, F 636 Qfk the

zone under transesterif ication condltlons to obtain
pro&@@wnnpipg¢%sdﬁidl@pmyﬁéar@@h&ﬂéy'@@é@ﬁ%é@@%ﬁi as

alk%%%@esggg %£K§999E9%69§Tg8, but also some unconverted

alkylene carbonate. In view of their boiling points it is
very difficult to separate polyglycols, in particular,
dialkylene glycols from the corresponding alkylene
carbonates. This has not been acknowledged in the process
according to US-A 5,359,118.

It has now been found that the build up of higher-
boiling by-products can be prevented by subjecting a part
of a stream containing alkylene carbonate and polyglycols
to a hydrolysis step, thereby obtaining alkylene glycol,
which is a valuable compound.

Accordingly, the present invention provides a
process for the preparation of an alkanediocl and a
dialkyl carbonate comprising:

(a) reacting an alkylene carbonate and an alkanol
feedstock into a reaction zone under transesterification

conditions to obtain a product mixture of dialkyl
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unconverted al kyl ene carbonate; (b) separating dialkyl
carbonate and al kanol fromthe product m xture to

W@DRG0alenies bot t om product stream contai ni ng al kKe€EEP08/050607

and unconverted al kyl ene carbonate; (c) recovering the
di al kyl carbonate; and (d) separating al kanedi ol from
the bottom product streamto-lzave a recycle stream

conpri sing unconverted al kyl ene carbonate, wherein the

r ecyﬁr%oﬁbﬁéﬁnihmeir?tieﬂg aUngosverded aakkykensl, and
carbonate is split in at |east two portions, and at
Iea§PCSH¥eBB??|%Hqﬂ§“FeE9EP%HaT%'the reaction zone and

anot(gr pepdtoN s asubkect ed-vndryeduabysisat® Yirehd the
al kanedi ol and carbon di oxi de. The present process

ent &S UCheMAH A dGeSPLRAD paPtt ST PREAFkyPErRAD

car hepateni Agt e JrRey el e aslir @i 1Sl ackedet® dh@onate;
transesterif ication again, such that it nmay be

conviént eBEEVIHE @ &PGeflai Ay kyiarPsrB6Rat 84 Furt her

t he %ﬂkyE@%@E&@ﬁﬁp%@kgnéﬂléﬁeﬁﬂﬁfEh@nbbhgém|§koduct stream
subj ected to hydrolysis is not conpletely |ost, since

it it® d6AVErEePTHIG CAFBBR EPBX e "ahd EPRERE DI 1ky lene
t hat.at,olhgast one of the target products is being

obtai ned. Furthernore, the process prevents a build-up

of poIeygLycolrs %?ﬁﬂch@aﬁtﬁéa%r%@Qﬁﬁl%%ﬁgtHéc@@ﬁﬁ%ﬂ%ﬁ

stream,1bRct Re-p&aGtd QB systemy My aQuek, +@BYportions, and
pol yglycols that are present in the portion of the

recycl °eseF eant et ice Bei AgCsTkikdtced heor hydr by siape and
wi ' Beneentaingd iin; %u%%@é‘@&ttf@thy‘?ﬁ%ﬁ 5$€Sto yield

pol ygl ycol s” and al kanedi ol and not "al kyl'ene car’bonat e.
Thercedfgnedipt and redrdoinvaig=xed®y to separate the

pol ygl ycels éféHBﬂthF§oEb§£Ué§%alﬂé %%@t5§§£nﬁébé§1%hat part

separation of polyglycols froma nixture that™ al so
conwfi s8¢ alkylere wakboaaeeln |he hedvatleept Pt Urses,

subjected to the transesterification again, such that it
may be converted to the target dialkyl carbonate.
Further, the alkylene carbonate in the portion that is
subjected to hydrolysis is not completely lost, since it
is converted into carbon dioxide and alkanediol so that
at least one of the target products i1s being obtained.
Furthermore, the process prevents a build-up of
polyglycols that may be present in the recycle stream, in
the reaction system. Moreover, any polyglycols that are
present in the portion of the recycle stream that is
being subjected to hydrolysis will be contained in a
stream that comprises polyglycols and alkanediol and not
alkylene carbonate. Therefore, it is relatively easy to
separate the polyglycols from this mixture, in contrast
to the separation of polyglycols from a mixture that also
comprises alkylene carbonate. In the latter mixtures,

separation is very cumbersome.
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separation is very cunbersone. The figure depicts a
flow schene for the process according to the present

WO p0ogM9i1e81. The reaction zone in the present i|PWVERP10081050607

may be a reactive distillation zone, as described in
US-A 5,359,118. This would entail that the reaction is
carried out counter-currently.4 The transesterif
ication reaction is advantageously conducted in a

col um furai shadaMdebitptesnal sy donkecardi stid latdcens
colum. Hence, it my contain trays with bubble caps,
si e@@CPFQ%g of %cﬂﬂejePFnb%"eW”skl |l ed person will

real i se thatr&everal zpackingiypReesand LAd¥ntion may be a
configurations will be possible. Suitable colums have

beerf G€SEFPLRUST 1, 1A 1gN, ZONF e & EidPEFopRdi a of

| ndugt i 8l 36hem st rni StBued. eMd 1 BhatPpnd2leddsion is
1992. The al kyl ene carbonate will be fed at the upper

par t°%6f 1§dcAtR TUMURT AHETRI LY £ 16 doRRseTher & iGAtere

car henateow L i gensfldeyubayecandiaher iBokl EguRei nt
than the al kanol . In the case of ethylene and

pr opylrénéhedr hoHat e theaat mosprerd dissitliiAgl poi FtisEre
above 240 9C madhe,lkyl engysarbanate el bafl ow daown

over the trays or rings and brought into cont act with
t he téIaWémoPrtwcﬁq%\ﬁénaﬁmF@e i e 9r ePeppRAViLL realise

enbagirent L hg r;%@&i IoN el 5 0nAYCEEd, IBn1 G0z SN 111

manner. A suitable way t0 operate i$ to cafry out the
readts ®RsSEhAPAS t rfEiKladle| 6%l wanhera ikhéeeinndeperibed in,

react, %_jm SyR&h&nd % \@R‘?/‘éﬁo base and Rark b0yl bGith e ry,

phase rip down over a ?erogeneous catalyst. A nore
pr efoer edd Way- t@opar §t2é fthe pYotesdeoflikhiéept esafonate

'nvﬁﬂhﬁoge'§e& '@1hkﬂ%?gegub£r{Qﬂ§EQkh A §Hiﬁ@p|§hd will

reacti on zone of ype Is a pipe-type reaction
zond lniwvefein - t Piee raddotlicon terkeomiirctdd li aeaepr by fleaow a

U???ﬁ%FeIhbéiY4A$ 53%%@ %hghetﬂ§Q§fQéH%ltOIEuBhéc%ase 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 upward.

In a preferred embodiment 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 liquid full reactor. 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).
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conpletion. A further possibility is to conduct the
reaction in a continuously stirred tank reactor (CSTR)

WO Roosidra0d att er case the effluent fromthe CSTRECT/BP2008/050607

preferably subjected to a post-reaction in a plug flow
reactor so that the reaction runs to virtual

conpl etion. The process of thedpresent invention

i ncludes the transesterif ication of an al kyl ene

car benate wathean-akanel orrThést tirarsestecstricati on
reactiaon is_known, as is apparent from US-A 5, 359, 118.
The %Féﬁfﬁﬁﬂgynﬁlf%ﬁ%leéi 6P EhRCT T afSEILar 1 tati6h @ow

prefreabby sel ecdied o @BLuER:1 65 aldyleneieanhonadg@ndon.
Cl-C4 al kanols . Mbre greferabl y the starting

mat er i al SPArer KGR She tRarboOTRRE dPVEPEPHT eHéClUdeS the

car honatkesand: Methanel orekhanoty &ind $ERLBPARS! with an
Transesterif ication conditions suitabl i ncl ude the

pr eSe@8osf AN tat'dAfSestsii f abt el HorregEnels’ eai2 st &5
have sbeepadescrihad ysnaUS; As5, 359, 118 andringhugecrials

hydri des, oxides, hydroxi des, al cohol ates, anides, or
sal t&f 6@eaFR%We~°rl%ﬁrd4f§0atl@“ alf?tﬂﬁelfrﬁra%@;h %m%ected from

pot assicmy 1 £ bl gl Laar%@ka%emm Rretenned: catalyst s
are hydroxi des or al cohol ates of " po 4t assi um or sodi um

It |p8cea@vamagtetmj$ttartusg mhhecal £ichelrat etdbfl¢he carbonate

al kanol tha is bei nglgt sed C%tefgedst ock SucD o

al canoIpaf)gy bcearé) eagmsu N9 fOFmed in

Sit uso@rbpansun tabl e catalysts are aI kal i nmetal salts,
such as cet at ec[eHrl%r opkonat es,

car bonat e Fut ISt 3b1 L bc §t §ulFab%3éslcnﬂlBJg§ the
in YSeAeh 858 14 & zarad yishe seimme&meheonedcatalysts

th h EP- A 274 803,201, EP-A
P R T R L SRR L SRS

5, 359,0118¢es) t ok Bdad Sﬂhyﬁl@SStL@ebﬁ tamcﬁjmllayebet &t Dgeneeus

catalysts. In_the curr roce
sa %ts of alkali meta E

llthlum, 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, 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
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the use of heterogeneous catalysts in the transesterif
ication reaction is preferred. Suitable heterogeneous

W@ 2108109898 i ncl ude i on exchange resins that conkEi/EP2008/050607

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 tdonsihhcates: i St akbapeat @b yisdis havaecbesnal groups
di sclosed in US-A 4,062,884 and US-A 4, 691, 041.
Pr ef ' &FdbF§, tehel Het %&@n%ﬂ%?%a%f%ﬂ ;%Jtat%“%fl’ P L um

f r ogriceRsexshangesd esiipsoa P4 & Nth@ c@@bww{@r&ld
matri x and tertiary am ne functional groups.

exanplogPes %‘é*??@sgtu%aﬁie(%%’(t@ioﬁfﬁﬁs&lﬂéégﬁe C%Hﬁ]rjslar?&
a polixstyhengamt rdix itacwhi, cgui\taﬂ\iedlc@ebhjygam MBre been
groﬁgé have been attached. Eight cl asses

t r afsesterre %%éﬁ?&h4cgﬁék§§?sam?ﬁ61éﬁlmé9ﬂo%4%xchange

resipe reirbR1y erdname r@Fopenadds qUatarRar Y s agadit 4y from
groups, are disclosed inJ F Knifton et al ., J . Ml.

Cat &°n Gx?hﬁﬂ@@f¥*§8§fPom?ﬁés%?%ﬂ%é§ﬂé§¢ﬁrﬁ€%tm%ﬁle and

condichicQRsy akei KNOWH del ohhe %&Su@d msukkalbyei nelAde ayste
tenperature from40 to 200 O and a pressure from 50

to 5060 KPA (OS5 & lo56)h&PYPT %A & MOLEPkERBNC iRAtrix to

met haneh, nt Reg prassugihe e£§£d§£ ablye ¢k@seatPached. Eight
at nospheric. The tenperature depends on the al kano

f eedsttGeRSanll pravnterasedat bl tdielveé&ét orNesEHLng fon
counter=GUET £08; 1048 hhe L empey atng a%dkaﬁétéMJ hat

it is close to and above the boiling point of
al kawgloniengareP .o B e0Ciabbveed hign @bflﬁﬁgfb@¢rﬁt dn

theipa@@lofcgggpanp} @ndat gpspheri c pressure, the

tenperature is cl ose to and above 65 0 C, for
i nst anceThet WeeTs 65 candi7at 0T .canglicasss ofre dueuiy ént the

opery 'gﬂdtQﬁléﬁﬁ%v“ﬁncqﬁﬁesé'{émﬁé%éed%%'9ro$”4o ﬁo 200 °c,

co- curr ent oper ati-on, e pressure ranges su
fromQ. B pe@S@uharﬁmeé@etabeOQrhﬁﬂ 20t.6 to 50 bar)- When

the alkanol is methanol, the pressure is preferably close
to atmospheric. The temperature depends on the alkanol
feedstock and pressure used, and the reactor used. In
counter-current mode the temperature is kept 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
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20 bar, and the tenperature from40 to 200 0 C ,
preferably from80 to 160 0OC . Wen the transesterif

W0 easionogat al yst i s honbgeneous such as an al R&EI/EP2008/050607

netal al cohol ate, and when a reactivedistillation is
bei ng enpl oyed, the honbgeneous catal yst, may be

i ntroduced in the upper part-of the reaction zone. The
al kanol feedstock is then introduced at a | ower point.

The dieedst aekomrays he ieonphet 6 yd vaper adsogb¥eyergadaiyst,
is al so_possible to introduce the feedstock into the
col 4R Par tPHFPHG%e 1N GUFd Phes£20% Ofs thel Fevdd-Thgere -

t he 1dhequidaphaseeNsWes 18 Bh@helrniﬁ%@l@@ﬁr ati on @fer
al kanol in the lower part of the colum with a
benéidial TB?f%%%d%ﬁcﬁh@aéiv}é? at It edrd s VPP Ot atiuirver

Itid g sdhstei s edieven theryieid of ttheqsobimi MA the
the inlet and the colum internals. The rati o between

t he GPAPBPOBST BHE thé e il Partasst- e 18] Rahbtved that

f eedslcogk qBY P Maldee-bet vegnywide dhapgesar Ihe or
vapour/lqu|d weight ratio is suitably from1l:1 to

10: PIGERRE. 10N ol HierePagenebUS T A0St "hEl § LBEIfRGLal

used raRd WHEN 8 rQAGHIVe cdhatdddBlianasoRei PY is
enpl oyed, the al kyl ene carbonate is suitably

i nt CGGEEEUABDVR ¢hé heatialyBt obedian@ ltHe alkaet inlet

be'%WdtQﬁecé&§$ﬂ§ﬁuﬁ%Qma¥@enTﬁbQ&ﬂﬁ&g&%@%E¥n09%£ak%%rous
reactor is being enployed the reactants may

pr e-anicx Edeot Lantd strde@fséparatianeli ﬁﬁ@dﬁh@0¥éﬁétéﬁ
UpStJa%é%of)eExD@erQavh%ieY%nB@Q e PEISeN 1KLL b etk i dhe

the art will know that thé transesterif ication is an
equﬁﬁﬁbplaﬁ1$@%ﬁﬁbkﬂwfr@meﬂeio¥@iUhé—WEYW§Ultably

enpl oy aﬁh@%Q?%ﬁﬂ% o%@ﬁe@ugqgﬁkdngebgal§§ ﬁéﬁﬂéj d and

al kanol to al kyl ene carbonate is suitably from1l
t o 28el, apreferapt yifstamlation maszeﬂ,ngnﬁmélgy@@,ertétﬂ y

frogf% eEQ ?aﬂbo&ﬁﬁsqgogﬂ§ ?%lfa&ﬁk‘?h§8ﬁ2a§¥$QQﬂ&Jy

be nuc In case o € use o nogeneous
Catawygﬂyst bed and the alkanol below the catalyst bed. When

a co-currently operated reactor is being employed the
reactants may be pre-mixed or introduced separately into
the reactor upstream of the catalyst bed. The person
skilled in the art will know that the transesterification
is an equilibrium reaction. Therefore, he may 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.
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sui tabl e anobunts of such catalysts include fromO0.1 to
5.0 % based on al kyl ene carbonate, preferably from

wW@2@80188 %t . The wei ght hourly space vel oci RPGI/ER2008/050607

suitably range fromO0.1 to 100 kg/ kg. hr.Fromthe
reaction zone a m xture of dial kyl carbonate,
unconverted al kanol, al kanedio? -and unconverted
al kyl ene carbonate is withdrawn. In the case of a

count er - edsh efle PREESSH SHIEH Aik@aeki Y€ dialkyl
distillation, a first mxture of al kanol and dial kyl
car BORECEaF S Wit HUF AWt edt 2Rt op D PREiPLattd ve

di sturddoat/kefe g 0d Ui .en@ndaabohfite b0t tLAMArsREONth the case
m xture conprising unconverted al kyl ene carbonate and

al katffedi 6PUNTRT CHSE O ArE6Setr retit” deraffbhva

proquGt M Xt Us€, COMMsSI RExthee adxovexaRati aneds oy 1
compounds is obt aj ned. When the transesterif ication

i s BErRgrebRdu ted-1aT 2y r 8RcE RV W St FP&t FBRCEbife

uncenvert ede abkanoludnd sdhabkyincaidienat & togstderianee
separated together in the reactive distillation zone

vi a CHETHPPRY AN VST tERe 2t BALT IV € TSNP Paf PR kanediol .
col unn c.Akkapedi ol and uncepyest & al kybape: carbanat e

are wthdrawn fromthe reactive distillation colum at

t he dBWER SpAPt thG PRt keMeBRbOUTHEMY CREPPBLES 15
conp@indscare withdrawn sinultaneously. In one

enbodi nent the unconverted al kanol and the dial kyl

car bonat Bhel et s gacasedt oyl gi Sttiddnatisohe i nd g Bidtgllein a
f ractions,Subl abl @ dlishi LbaL o £OAILO0% 3481 in

pressure fromO O bar and a tenperature from 40
to 30616g!. CaT@@PQRﬂNU@QQEhEhea@%p%ﬂéﬂﬁ@ﬁdoioﬁetﬁﬁf in the

fr a‘}te'a%l@@”@{ét?iﬂ%t‘i%%o%ﬁét@Pa alkanglcand, di al Kyl

carbonate and a bottom fraction conpriSing unconverted
al kylegrwé ivar $odatlel caridnaklkRanedi cllkanedipdpahd aegrdanyerged

g;e;‘fl;?@'e}{eswm&&a% LR ANPLASL A Stk RhEOPLO: i ve
pdistlllatlon column at the lower part. In other

embodiments the four compounds are withdrawn
simultaneously. In one embodiment the unconverted alkanol
and the dialkyl carbonate are separated by distillation
in one single fraction. Suitable distillation conditions
are a pressure from 0.1 to 1.0 bar and a temperature from
40 to 300 ©°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
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di al kyl carbonate from unconverted al kanol . Such
distillation nmay suitably be achi eved at pressures

WO 20084091308 r om subat nospheric pressure to PCT/EP2008/050607

super at nospheric pressure. Suitably the pressure may
vary fromO0.1 to 45 bar. Tenperatures may vary in
accordance with thepressure se¥ected. The tenperature
may be from35 to 300 OC . Mre preferably, the
condirkeis@nsei Betder i stnkl abhpardnclddeyappr e66HI%E to
ran%i ng fromO0.1 to 0.5 bar_and a tenperature ranging
from®5 “Fo ¥88° oL aWAER YL hE i FIAT1CAPhoRat #® and t he

al kangl iform @l Bzeeidcopepkts fdye heirkenef Febal o 10 wse
extractive distillation, using an extractant to
facid-i’t 388 A JSHFAPRCPOHT Bet BT HE O dPkyp 120 °C. When

car horateard the-karobng Thee extiachanbreain k& cotrope
sel ected from nmany conpounds, in particular al cohols
such fa&@ghBRoPS D Ariils 6Pe s HowevetCt Ve %prelfaé}lrcgu

to enplhoyaaneat kydene carbapat e as exlr debahhcidd detween
nost advant ageous to obtain the separation in the

pr eséiic 816t kY het A IGIE e 2BEr Bohat & atat T8¢ be¥ i thsed can

as siAartkhpgr 8Bt £Fdnalnf9r cbRsoeveNt ual pakkapediola1ddhors
anot her enbodi nent the product streamis subjected to
di stS1hafPoRP e P SuF anrERAer HHERVSFaI Ay L BneoRhaETesd to

al kaneh oS, separated 23, bORafLaed QR 28WGHEa Tt is most
distillation may suitably be carried out at a pressure

of Gdrangagsoparto TaRgeérat be esemaa hidhy 1Rnthe coramice of
Wi thfhe pressures selectedn  Thes Lenper akupe, fay: b8 ing
from35 to 300 OC . ore preferably, the pressure is
fromagesiee 105 Yar cawdttvhé &bpperddtadre ranges from 60

1o 200 O . o hd i WhbBEE mdhStidd %&io%:&thQtf&a(FPii@ ng

conpounds nmay be separated 1 n dialkyl carbonate as top
fractiborcand &e bbtatgrmletaeni on soHpre siengeal Kamediagnly

and wheotuerLed aldngiene capbonale.aCondi £LODS 0! such &

this distillation advantageously 1nclu a pressure o

0. 1ot l5abapn amy ssuitably be carried out at a pressure of
0.1 to 45 bar. Temperatures may vary in accordance with
the pressure selected. The temperature may be from 35 to
300 °C. ore preferably, the pressure is from 0.5 to
1.5 bar and the temperature ranges from 60 to 200 °C. In
a further distillation the remaining compounds 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.
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tenperature of 60 to 190 OC . The dial kyl carbonate
recovered in the enbodi nents may optionally be further

w@eoospEas This further purification may conprPGEER2008/050607

further distillation step or an ion-exchange step, as
described in US-A 5, 455,368.Both in the
counter-current and the co-curilfent enbodi nents a

bott om product is obtained conprising al kanedi ol and

unconver seeh ai kKyreneocat bpnate:enko asepanat e -adkaredi ol
fromthis bottomstreamthe bottom streamis o
pr efe&bﬁﬁll?e%%j LREF FoPROFUFE hiet %%PF%’F?W&%&

Sui taklapeat o @SSR vER08Y 0a 0dy 1o Qadpbastandra
tenperature of 100 to 200 OC, This distillation

achiseVes 25° sepa tdion of O&l kahe i U1t AndtacfBcyet ottom

St eAMc6ANMPEI St dga9nvebt ed: &l kyd eneveanbpnat &:11he ion
recover ed al kanedi ol recovered as the top fraction in

t hi St@Pst PFEaEPbh Fray PERPPIER Gt -Qdnpsands? Rcknd a

as uneeaverted &t kyene capbenatie dependinge 0 théieves a
sharpness of the separation cut . The rec¥cl e stream

i s SPPPEaFACat Ot edldees Oportd ohs,© IRG ChEFAgA Tt TY S1ng

suf firglceRtrc & 4 BasterRnNeapehhd o, ithd eeyelelod O thiiediol
reaction zone thereby enabling further reaction of any

uncorFereeddat kytend ®afbefbte? BhdtHér dpertba-i may

subjegtedst 0o andly HRIYSHS st heh by, PreventtPged Ne ky1ene
bui | d-up of heavy by-products such as pol yglycols in

t he GFrbeEsss Apendinchensahe thawrieoenigtaf kegietiaslion
t hat..gan be recovered as product. Optionally, the
streammay be split in three or nore portions, the

addi t i on&he perdiGres sbebay bt et Firtornt he protlessio |t

wi I, he supder sfoad sthat,shh, 9eneral; dike bl ged; siLeam.

W I I" be as small as feasible, and preferably, no bl eed

st r @@mtwen| 1 per eced €ch tehehpr oeess oTheonei gheretat ianabling

betWﬁﬁ%h%?erég%%f%%wgfog%ycéﬂcgﬁ%erted alkylene carbonate.
Another portion is subjected to a hydrolysis thereby
preventing the build-up of heavy by-products such as
polyglycols in the process, and at the same time forming
alkanediol that can be recovered as product. Optionally,
the stream may be split in three or more portions, the
additional portions being bled from the process. It will
be understood that in general the bleed stream will be as
small as feasible, and preferably, no bleed stream will
be used in the process

The weight ratio between the two portions can be

selected by the skilled person to arrive at the optimal
effect. It is advantageous to split the recycle stream
such that the weight ratio between the portion to be
recycled and the portion to be subjected to hydrolysis is
from 0.1:1 to 200:1, preferably from 10:1 to 150:1, more
preferably from 20:1 to 100:1. This will allow an
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selected by the skilled person to arrive at the
optimal effect. It is advantageous to split the

WO 2@$09E08t ream such that the weight rati o bet REERP100&050607

portion to be recycled and the portion to be subjected
to hydrolysis is fromO0.1:1 to 200:1, preferably from
10:1 to 150:1, nore preferabl yi1from 20:1 to 100: 1.
This will allow anefficient prevention of build-up of

heawt rGerpauneise it iginversati sd-agt oty naddi/t Eenaduldse and
of unconverted al kyl ene carbonate . The hydrol ysis of

al kyA'¥fe SEhr boHAtE Wit APl i &k fdwi PR Y Rt &t tatky lene
Ref ey-emoaats. made to, e.g., US-A 5,847,189. Hydrolysis

t akes usuallxﬁg}ace,in the presence of a catalyst. The

cat al yst Thay" B& A drogendbtisl st &0y SPNERrvi s tance as
M nedr@knachdr salch-as Rirkkbgcaci . masl RRYrkcgaci d or
hydrochl oric acid, a basic conpounds, such as al kal

net &S Rydr 827 de¥® orfValkaPhe earth HeealYh 7o deshér

car hpratese berd i@na13iknesne séetk st hia@t BY| 2 aMRjencous
tributyl am ne, trihexyl am ne or benzyl diethyl

ani et aquat er Halr L pesRoAi DM oralamfoRi GHFSafe sHitric

al kald; gnetal pahkanqlates, apd-otihelricatab¥sts @ssic
mentioned in US-A 5,847,189. Alternatively, the .

cat dPEPUNES het etogeneolis 1L Erapt v areLgrvenr i pthapine

ZQO%EQ%%s%étafn@bdﬂHQﬂ&%% @kugif%bné%éstC%é§£9§1§“%mines,
silica-magnesia, galliumsilicate, zeolites,

net &Ucex ehahged-Zeblaties, anmpniiimExRehanged 2ol ixEge or
Zi NG, 0%k deq 0L 2) NG IYAr 0%l d8e Oh,8, SHRRGhbn 1 hAMN NaMDn 1 um

oxi de on a support, a mxture of "al'um ni um and
nagresitim axkdes ety driorPdestahd drehexehanget+lesitss as
Prefierablyeqt he gatalyst /i sgsel ectad finomthe graup .1 yse
consisting of a m xture of al umi ni um and nmagnesi um

oxi des hasedpgerosed iErausls 629531864, igupipor @ty G853 5,

cat al yst ,as,, 4esefiiped | @,i9§a$-gg11§%%a85§u§99_ﬁn§%ﬁ%9m

Supportea on a carrier, as ela orated in
gallium silicate, zeolites, metal-exchanged zeolites,
ammonium-exchanged zeolites, zinc oxide or zinc hydroxide
on a support, lanthanum oxide on a support, a mixture of
aluminium and magnesium oxides or hydroxides and ion-
exchange resins. Preferably, the catalyst is selected
from the group consisting of a mixture of aluminium and
magnesium oxides as disclosed in US-B 6,953,864,
supported zinc catalyst as described in US-B 6,835,858,
and lanthanum supported on a carrier, as elaborated in
US-B 6,768,020. More preferably, the catalyst is selected
from the group consisting of alkali metal and alkaline
earth metal hydroxides and carbonates. Sodium and
potassium carbonates are most preferred.

The hydrolysis is preferably carried out at a

temperature ranging from 50 to 300 °C, more preferably

from 100 to 200 °C. The pressure may vary widely.
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w@kdoahpaies eart h net al

US-B 6, 768, 020. More preferably, the catalyst is

sel ected fromthe group consisting of alkali netal and
hydr oxi des and car bonat eRCT/Ee2d081080607
and pot assi um carbonates are nost preferred. The
hydrolysis is preferably carried out at a tenperature
ranging from50 to 300 OC , mdee-preferably from 100
to 200 OC . The pressure may vary w dely. Suitably the
pressurenis fROMBH e 1600rbat,0 e poef paaplyodd om
1 to 50, nost preferably from1l to 30 bar. In an

al { SERAEFIBLErBT e Phe RYEr STy aPLYCAFPT o 6Ut
in aoeaetive dlstlllatlon In this enbodi nent wat er
is fed into the | ower part of hydrolysis unit. The

portion of ¥herecyeravet %%‘?ﬁ%‘%ﬂ%r LEPNBY HFeOS ted

al kyl-enecaaphonat & irepassedqt o tihechydr okysisi yni t
via an inlet at the upper part thereof. If a

hontgerEots e at At §fsttSi §e5ef“ﬂ@o U iotversParso°f &l i nt o

t he ypRen ypas tufe t hechydrel ysi s unid reprefer abldmn
together with the al kyl ene car bonat econt ai ni ng stream

Cont2EP bt We e F8RETraRts 2t hekerakes prate oh RFEyrs to

Ras Geg nk, Rgsy and/ a1 cother apackidng dypes hB@&r have
been provided in the hydrolysis unit. Wen the

hy driiey§Ps - uht ta dsieaiens OuS bedt dfY Het'ér b§engowzed it 1is

cat glyyst fEHelg@é‘t@fFet u%%%\é\eﬁélrt\!\%ﬁrtk%n%yé%ﬂ@ﬂ@ unit,
carbonate takes place on t Wat'er is vaporised

and NREEEr 29 AP oLrIF i TevEs Wipak e | mlw@mey@@ébw@eum t.
A kylgnreigarhonate, f | ows downyarddn rtea%t!ahgyl thd O Mkes

and is contacted either at the packing in
hydriglagsi snubiay or Rasghiiher beds o?rncb/@traloyét%rv@@%w aprpes

Vap%‘l ot hAGe! BACH QR8s 15 {1 alkanedisol and. caphon e

di oxi de. Carbon dioxide and any water vapour that 1s
unr éxctredvr s witt Hdrepart afipens t red i theaerpheneops ogfattele st

hde%Ey%Eﬁth{tbe{&ég%n%gkgk Qﬁg 5¥E§lene carbonate takes

place on this bed. Water is wvaporised and water wvapour
flows upward in the hydrolysis unit. Alkylene carbonate
flows downward in the liquid form and is contacted either
at the packing in the hydrolysis unit or via the bed of
catalyst with water vapour. The reaction results in
alkanediol and carbon dioxide. Carbon dioxide and any
water vapour that is unreacted is withdrawn from the unit
at the top of the hydrolysis unit. Alkanediol and any
other higher-boiling material, including polyglycols,
unconverted alkylene carbonate, if any, and catalyst, if
present, 1s discharged at the bottom part of the unit.

The conditions in this preferred embodiment are a
temperature ranging from 120 to 300°C and a pressure from
0.1 to 25 bar.

Depending on the effectiveness of the separation of

the bottom stream comprising alkanediol and unconverted
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ot her hi gher-boiling material, including polyglycols,
unconverted al kyl ene carbonate, if any, and catal yst,

WO poopiogent, is di scharged at the bottom part RBET/EPZ08/050607

unit. The conditions in this preferred enbodi nent are
a tenperature ranging from 120 to 300 OC and a
pressure fromO0.1 to 25 bar.- D8pendi ng on the

ef fectiveness of the separation of the bottom stream

conpiiikyiiageat kamaditel, and uneonverdiedablkytenetream may
carbonate, the al kanedi ol product stream may conprise
m n&ngﬁﬁﬁﬁt%l?ﬁreﬁ%&ﬂ“@ﬁeoéa?%%ﬁ&ﬂQ§ C&G R ahBunt Sy

r angencfuh@| Rat or Ay IMt-ombased om i takak weighd wftal
al kanedi ol and_ al kyl ene carbonate. It is advantageous

to S{j98Et Of hi §*Ft5%arh £8°hgUr ol £rhereby- 1t 1S

CONVRIinREgHREONVE I 6 cak Ky h enes carROrat 8vhRbOysis thereby
al kanedi ol , thereby increasing the yield on

al ke?i‘i’éld’ieéltl“‘ﬂ/b?%ccﬁ?v@frélegbﬂ/ki’ %“ealq?arr?éa‘%ﬁ tRedver ed

fromitkhechobt omisdreamiandeas Pos tian yak 1khenr goyelRiion .
stream are subjected to the sanme hydrolysis in the

sané“ﬁVdP6P§§¥%P%anhe CAFBBRACHP bXi RO VERGE FEOPrigHucedtom

in the ayndephysisoidn BRrYche dischar g%geaﬁabéﬂ@é/egubjected
froman econonic and al so from an environnent al

st arfdpéift ssie Haizdivar §elhstimdesia sadrPLeser ably ¢ he

carbon digxjde di%fi@=Usgd: Si Ryl epe ﬁ@rrgﬁéﬁ%t g
pr epar ed fron1afkyﬁeﬁe ox?de gﬁg)cgrbon dFOXI e |l%Sl

pr efigritediay oPe st vdhdrerddi BRVEEd n {198 preparadiioh a6

al kyl,ene scghbonal.g,: RRenPE el &f ablb ik then p&f@@l{ﬁt@}eoris
of al kyl ene carbonate that is being used in the

pr ocesiesef et hePprics@itlyi akentdoren THeXprepas at ¢ o of-
al kﬂl%%% 8@%{?9&% ecafﬁb%%‘a‘?:@r?@npxdép%?&'e%e £aBH §h¥9’ieerfée oxide

oxi de 1s known. preparatlon iI's carried out"in the
pr esenceaobon @m%zlogﬁstlt Sai pabferceat aloysbs fachudalioxide

tetr al I umeh se ,
W A556E) BoA RN B A f e ARG 8oL vy

in the preparation of alkylene carbonate that is being
used in the process of the present invention. The
preparation of alkylene carbonate from carbon dioxide and
alkylene oxide is known. The preparation is carried out
in the presence of a catalyst. Suitable catalysts include
tetraalkyl phosphonium halides, as disclosed in, e.qg.,
WO-A 2005/003113. An excellent example is tetrabutyl
phosphonium bromide. The use of ammonium halides as
catalysts in such preparation has been disclosed in
US-A 6,156,160. Examples include tetramethyl ammonium
bromide, tetraethyl ammonium bromide and benzyl triethyl
ammonium bromide.

The alkanediol that is recovered from the hydrolysis
is advantageously fractionated to obtain a purified
alkanediol stream and a bottom stream comprising

polyglycols, catalyst, 1f present, and other higher
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phosphoni um brom de. The use of anmoni um hal i des as
catal ysts in such preparation has been disclosed in

W3080M1066, 160. Exanpl es include tetranet hyl BCTYBPI0081950607

brom de, tetraethyl anmoni um brom de and benzyl
triethyl ammoni um brom de . The al kanediol that is
recovered fromthe hydrol ysi-s1l4s-advant ageously
fractionated to obtain a purified al kanedi ol stream

and kﬂ)lb@h@oﬂbﬁﬁiﬁa{ﬁrﬁ:@mWhéh nghP WGngeebs, ceat aly st ,
i f present, and other %herb0|lljgagontan1nants When
t he SSPRAAEDT of “PhatRS &7§ PPt Y FromeRe okl ed

al kydogipe i 6 ahhopat eeO RIS NYs badkMest keam i se camivied
with the relevant portion of the recycle stream and

pas$¥d 18 t Ak MRRIrGIYS'S &CPRRT 3 FaiSRafetP of St r eam

r esulylas oa§ s Pk 0duGir i.f 1ERe 2Pk 868850 10fs thrhanpresents as
i nvention can be enployed for a variety of feedstocks.

The BP6EESs is excel lently suited for the preparation

of ethyl ene @lycls bk, 2neethaneadi alkenpl ORYELNGIINGObyea
(1, 2-propanediol) , dinethyl carbonate and/or

di etdyl acHrbbREl ©arfGrer tark s optpyHr OC8FBoRAL BXCeFHent 1y

pr O%t%ﬁ%easfgp%h@qﬁ@ﬁa@g%%ﬁ It L@&lefe% thecpr ogucti on
of ethyl ene glycol propyl ene ycol and di et yI
carﬁﬁﬁ@ﬁédép Udl%%%ﬁ@ﬁ@? g Y%%ha]ez?ﬁﬁﬁpéﬁﬁ9+%hb'Chﬂ@thyl

carhbonabe.eL REORW %ﬁ%tﬁ?ﬁbégé%éhéﬁéjéﬁdb@90&1£%opropyl
i sopropanol . In the figure a flow schene for

pr oCESSOREEDF deg Qrecehe pFesent ddMPEnEOeAuP LY swm for
AItQ%%gErEHGCP{@§Q§§e%%&hegg QfﬁﬁﬁLQﬁdpggﬁyféH§Q94m§ﬁ and

a suitable al cohol and et hyl ene carbonate as
al kylienévéarborataa Ivg §RPFPE@@$@%SﬁﬂbWPBFeuﬁﬂéﬁgﬂéWdene

t hatca‘%‘b'%%té' gﬁwo%ﬁ%@ea%%&@%ec%fn%o'é%gﬁofa& be

simlarly used. Ethanol is passed via [T ne into a
r eadtsgirrpanol.

In the figure a flow scheme for the process
according to the present invention is shown. Although the
process will be described for ethanol as a suitable
alcohol and ethylene carbonate as the alkylene carbonate
the skilled person will understand that other alkanols
and alkylene carbonates can be similarly used.

Ethanol is passed via a line 1 into a reactor 2.
Reactor 2 can suitably be a plug flow reactor. Via a
line 3 ethylene carbonate is also fed into the reactor 2.
A transesterification catalyst may be present 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
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Reactor 2 can suitably be a plug flow reactor. Via a
line 3 ethylene carbonate is also fed into the reactor

wQ2008M0tpansest eri f ication catal yst may be prRBGERP2008/050607

may the fed continuously in the reactor. The catal yst
may be m xed with one of the reactants or fed to the
reactor via a separate |line-nAét-shown) . A product
conprising a mxture of diethyl carbonate, unconverted

et hamel pretiiyt ene @hpreakeanthtmcomeyr tredcet byl @@rising
carbonate_ is withdrawn fromthe reactor 2 via a line 4

VicHSEREL| FREPU A e RAXELFRPTS pidsdd tothdrawn viaa

_dl stilihlkati 0An€ 04 WPt torMieket hen WGk ihg sepratediycol
into a toE fraction conpri si g di et hyl carbonate and
et hamdl SFRAteTS SATIARERN VAT ﬁ’é%a Lahd 4 bdt® om

fr a@ffﬂx(‘éﬂrgoﬁ@fﬁﬂ)rslﬂglgehﬁﬁl:ﬁ?@ @iMat@n@n@t Byhenel in
carbonate withdrawn via a line . The m xture

conpr§i Aglai BATRAT &ar Bonat bl SHat famnarertint e e

passfdrt0ea; di sdiddatdconnes! s 1 MMerethe1 NadddBce.
IS separated into ethanol and diethyl carbonate. The

di ety déaFbohata 18 3dieséRaf el A a VEPne Higmd and

recovenedrag L asduct,cropbhenghd vi afdel f unthes,
purification, Ethanol is recovered via a line 10 and

Vi aHWrﬁélSEan@ﬁlchetdlat“@lt hé Feartwie® viaThelbottigmand via

st r%ﬂ?@e' ké&‘?cfed %os%l%e%ggtép distillationin a
distillation colum . Inthe distillation colum 11

a top pr@@@c@o@éﬁﬁp@%ﬁﬁ@ et hyliene gy esbIiedmaninat ed

wi t by;Sene; ef Dyl ene canhonat g | S, recoyered vig tl,ﬂé“e 12.
The bottom product of distillation colum 11 w thdrawn

vi a dlisfe 113t eomprd sEs éél et by | mmslugity eelpri fing ethylene
pa”g}l whar cght?érﬁh}’rlaet%% Qh ¥E°£om<§@ah%}1%¥ﬂeel3§rﬁé‘ﬁ£’§g‘%@ e.

The stream of line 13 is spli e portion Is
r ecyclcegeredt hiea rléa@t ag - 2The ab@tuqnn@rmuaﬁdof i Festd Llapion

Sec%‘iuﬁﬁrﬂ%‘lﬂ W GG W, v 313"‘ éd@%l%éﬁﬁﬁ%ﬁf&@l@%@

th the top pro uct of istillation co
Conpﬂw@pﬁg in particular dlethylene glycol, and ethylene

carbonate. The stream of line 13 is split. One portion is
recycled to the reactor 2 via a line 14 and line 3. A
second portion is withdrawn via a line 15 and combined
with the top product of distillation column 11 comprising
ethylene glycol contaminated with some ethylene carbonate
in line 12. Via a line 16 water is fed into a reactor 17,
into which also the combined fractions from line 12 and
15 are introduced into a hydrolysis reactor 17.

Reactor 17 is shown as a continuously stirred tank
reactor (CSTR), but the skilled person may also employ a
reactive distillation column. In case of a CSTR the
product is preferably withdrawn via a line 18 and passed
to a plug flow pipe reactor, indicated in the Figure by
19 to allow the reaction to go to completion. Via a

line 20 the eventual product of the hydrolysis in



et hyl ene gl ycol contam nated with sone ethyl ene

carbonate in line 12. Via a line 16 water is fed into
w@2008aemes 17, into which also the conbi ned freCI/ER2988/050607

fromline 12 and 15 are introduced into a hydrolysis

reactor 17. Reactor 17 is shown as a continuously

stirred tank reactor (CSTR),- Bat -the skill ed person

may al so enploy a reactive distillation columm. In

caseceltar€STR 4e 19r aduebnt St PrefLriabhy i vht bsirawn Mi.avia

a line 18 and passed to a plug flow pipe reactor,

i ndicdt'ed n ‘t’%eerl:iaé‘t?r éa6§70119<%t%<%ﬂ€1 GWet Hetheatt 6iF 6P

g0 tseemphet ti.plitdna thhpei @, thenevenhyabr pFRClylycol

of the hydrolysis inreactors 17 and 19 is sent to

di st P BAL et tinfre1Pavrada’1d e 122wt ef © ahdf wdrt56n

di oxideiangr Wik eawm a3 .t ope fEAGIIORrodiner POtddPising

fraction, conprising ethylene glycol and polyglycols

ar e [Pas§88VYi RO e 1231 £ o BS FhAtITer VdPsti FHat ion The

col ump 24oalbe LI AM:iPEHOAUEY1 e COMPKISINGst Rec@aVM and

pol yglycol s is discharged via a line 25. The top

pr odFECVEBRPrY St iy leétRyFéme gl ycol is withdrawn and

recovered via aline 26 .CL AI MS 1 . Process for

the preparation of an al kanedi ol and a di al kyl

carbonate conprising: (a) reacting an al kyl ene

carbonate and an al kanol feedstock into a reaction

zone under transesterif ication conditions to obtain a

product m xture of dial kyl carbonate, unconverted

al kanol, the al kanedi ol and unconverted al kyl ene

carbonate; (b) separating dial kyl carbonate and

unconverted al kanol fromthe product mxture to obtain

a bottom product stream containing al kanedi ol and

unconverted al kyl ene carbonate; (c) recovering the

di al kyl carbonate; and (d) separating al kanedi ol from

t he bottom product stream
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to |l eave a recycle stream conprising unconverted
al kyl ene carbonate, wherein the recycle stream

weowpdEPhg unconverted al kyl ene carbonate i s BEI/EP2008$1050607

at least two portions, and at |east one portion is
recycled to the reaction zone and another portion is
subjected to hydrolysis to i él’d-al kanedi ol and car bon
di oxide. 2 . Process according to claiml , wherein
the reaction is conducted in a co-current manner. 3 .
Process according to claim?2 wherein the reaction is
conducted in a plug flow fahrerl 41 S process accor di ng
to any one of clainms 1 to 3 , wherein heterogeneous
catal ysts are used in the transesterif ication

r eact-i onFr&Ces Priges§CabEdh i Hy o C&ng ok HteE i AFEd12
to 4iaiwherebnpd e d eperatuxg: in the reaction zone is
from40 to 200 OC, and the pressure fromO0.5 to 50
bar.6). PEREESY FCrEYhg e FCHMPIGHE 61dchai s Yo 5

., Wheleishothe: mncaonvernt-edoal kanoluard thendbatdylrication
carbonate are separated by distillation in one

fracdnentions Py gddss nadcBF BT RGE to-*amy coAé BfaEiai ns 1

to Qarpahgrel NutdigROttamistieam ithesubikaatedot oy
further distillation to achieve a separation of

al kaFEINIFPT Bpd BLEEE €2sPPear conpri si ng unconvert ed

al kylgnescas bonale qi81xy Pr 0c8sshAcCahdi N9c4:0:&H@dMal kanol
wherei n the al kanedi ol Separated contai ns unconverted

al kyirefe thar Bordit e 19XUPPoE@sELEicORdPRGLED RIrgAwiie
of ¢lialeR 1oh0aHhang8kEHBat HE LRENEIBSEEEAM J 5 SRl

such that the weight ratios between the portion to be
recyéelréd@nand: t he portion to be subjected to hydrolysis

range,from 0,5 4 912005 ds k10 RrReess ; agger ding to
9, Wwh h

any one of clains 1 to , erein the hydrolysis is
carrided eemamatina edperatiek from the bottom product stream

to leave a recycle stream comprising unconverted alkylene
carbonate,

wherein the recycle stream comprising unconverted
alkylene carbonate is split in at least two portions, and
at least one portion is recycled to the reaction zone and
another portion is subjected to hydrolysis to yield
alkanediol and carbon dioxide.

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

3. Process according to c¢laim 2, wherein the reaction
is conducted in a plug flow manner

4, Process according to any one of claims 1 to 3,
wherein heterogeneous catalysts are used in the
transesterification reaction.

5. Process according to any one of claims 1 to 4,
wherein the temperature in the reaction zone is from 40

to 200 °C, and the pressure from 0.5 to 50 bar.
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ranging from50 to 300 OC, nore preferably from 100
to 200 OC and at a pressure being fromO0.5 to 100 bar,

worerog/opries erably from 1l to 50, nost preferabl yPET/BP2028/050607

to 30 bar. 11. Process according to any one of clains
1 to 10, wherein the hydrolysis is carried out as a
reactive distillation . 12. Pidécess according to any
one of clains 1 to 11, wherein the al kanedi ol

recaver edrdsodm thedatihgmstaeammndracpeihs on wf st he
recycle stream are subjected to the sane hydrol ysis.
13. "Processt e ot diG 6 any difel G cItarngta it eRrbonate

whergich sthergasdh sy diiexideaproduceddan rt-hec hydr ol ysi s
is used in the preparation of al kylene carbonate. 14.
Procless 8EeLoTHi My69any bner®f FleaiPhsc1atds 18,50 o/

whergichcti Rer ab kyd e carbenal & 4 ridtebens safbonaie

or propyl ene carbonate and the al kanol is ethanol or

iSOﬁP@ﬁéﬁéPt?on to achieve a separation of alkanediol and a
recycle stream comprising unconverted alkylene carbonate.
8. Process according to c¢laim 7, wherein the alkanediol
separated contains unconverted alkylene carbonate.
9. Process according to any one of claims 1 to 8§,
wherein the recycle stream is split such that the weight
ratios between the portion to be recycled and the portion
to be subjected to hydrolysis range from 0.1:1 to 200:1.
10. Process according to any one of claims 1 to 9,
wherein the hydrolysis i1s carried out at a temperature
ranging from 50 to 300 °C, more preferably from 100 to
200 °C and at a pressure being from 0.5 to 100 bar, more
preferably from 1 to 50, most preferably from 1 to
30 bar.
11. Process according to any one of claims 1 to 10,
wherein the hydrolysis is carried out as a reactive
distillation.
12. Process according to any one of claims 1 to 11,
wherein the alkanediol recovered from the bottom stream
and a portion of the recycle stream are subjected to the
same hydrolysis.
13. Process according to any one of claims 1 to 12,
wherein the carbon dioxide produced in the hydrolysis is
used in the preparation of alkylene carbonate.
14. Process according to any one of claims 1 to 13,
wherein the alkylene carbonate is ethylene carbonate or
propylene carbonate and the alkanol is ethanol or

isopropanol.



