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PROCESS FOR THE PREPARATI ON OF PROPYLENE CARBONATE The
present invention relates to a process conprising

wa@oosastoBng a propyl ene oxi de feed with car bonpdi/@r200€053085

in the presence of a suitable catalyst to obtain a
reaction m xture conprising-propyl ene carbonate.
Background of the invention It is well known to

convert al kyl ene oxide into a cyclic propylene

car bopg, i Ve SHEFE
process aé's@ b%(glﬁ es cwﬁﬁ%ﬁ%?oi gﬁp%&%ﬁS@A @%RBZ 58,
962. The cyclic al kyl ene carbonate can be converted

furth W th th hel p of, an al cohol such _as netha

o bk R o A s BR ehn g 15 2aR0 0 ABEREE S PBRT 151ng

'%oh%a%%@%b'%h%r@ﬁyﬂéﬁeab&ﬁb%n%e%@rQgﬁﬁt%a%%bh Wab&hide in

to obtain a di 6l and carbon di oxide. Diols such as 1,

- emha@e@semcan@fl a2 Spln@@@rl@d |C@It aéry@ tditeeckyFldar Borgaetion
é& ﬁ E - A-03/ 000641

d§§ uﬁ@%CQHEF&EéQQ'fgppﬁ gﬁngﬁé nﬁlfyl car bonat es

apd cig@ominls @1 alhleyligRen®dighes. It is nmentioned in -A
- 037000641 that the alkylTene oxide feed nay contain

vari od¢ ilfpweldi &fowa Foagosvamsl eliylese; patelst dgto a
e t gig r [
e e e A e OFaf ge o1
aroa tiangistat ealchb gir case sex hlazsi me@nbdewwrlhmduﬁbx eiampde in

t han 50 of al dehyde ected Al kyl ene oxi de
| e B Bucdia TR it cal et Cae PR AL SR b

I RRevHa R @}Qﬁlé’ﬁ tA t3uidebhe 19XigFanrh tan)Uh%'ld stich as
reacti on m xture containing al kyl ene oxi de,

(i)
s epdthamiodg t\metglomdielmtkwl@@ébmad@ faneimat e ole adpiosher
n1xture obt al I
re t\}“lor?g lV\/at er %I‘aé:% tﬁi&]l%omé/t (%%%l%g;ll? %erﬁzlea%g)(():n 3 wa:_Ltth
| eatteron® dibdtailn af iddlt reeat rRRbdro dibk’cﬂde drmodrsud;exch as

al kyl ene oxide. Ste i eneral ly consists of (il
1 y—ethanedlol ané)f ZIEE%panedl&ﬁ and d%meé%yﬁéaf%%nate

are widely used in the chemical industry.

WO-A-03/000641 describes a process for preparing
dialkyl carbonates and diols from alkylene oxides. It is
mentioned in WO-A-03/000641 that the alkylene oxide feed
may contain various impurities. As an example it is
indicated that ethylene oxide may contain carbon dioxide,
water and aldehydes. No specific amounts or
concentrations are indicated, but as explained below,
amounts of less than 50 ppmw of aldehydes are expected.

Alkylene oxide is usually produced in a process
comprising (i) reacting alkenes with suitable oxidant to
yield a reaction mixture containing alkylene oxide,

(ii) separating wet crude alkylene oxide from the
reaction mixture obtained in step (i), and optionally

(iii) removing water from the wet crude alkylene oxide by
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renovi ng unreacted al kene fromthe reaction m xture,
and (iib) separating the wet crude al kyl ene oxi de from

WO b@sn5wBur e obtained in step {iia) by at | easPCDRB2004/053085

distillation treatnent. The thus obtained wet or dry
crude al kyl ene oxide, further “referred to herein as
crude al kyl ene oxide, still contains mnor quantities

oﬁtb}eﬁﬁ6d9€FsdHé&ﬂﬁ&aélﬁﬁlWFﬁ@tﬂ@Pﬁtt8I8§éaﬂ8 flgy crude
al;kyl 8Re 0%xdes . aReLer § r t diee
Rk Pone cosrad Laamraetay ShuR e Peanaie)
areraciidy andeestipdnplkene. qromu¢hea$eabdehydmsxande, and

ket.q The presence of uriti stenn1n fr.om
B Eirnh L G S 2 AR e A RO B ra deL F 2Pm fhe

CQﬁSdt@Qfeed)blﬂ:%‘iﬂ%ldf abl @tepomEaRg P hitedebBtt Baeart

woul d expect that the contam nantS present in the

aUR?Wédéaé%p@eUN@@W@eWéveT@ené@@ﬁl@ taapact weli oredry
in th r o B r
a%k%lene Cikbne o&l%ep %%%%%IE re %& e% %¥aky%Fln ag crude

onat’ €s,” éspeci Iy Xa € ca

thkgﬂléel@UfbxdaIba| }sitl,llﬁﬁfoﬁt%&@%Chﬁhb}t ghantit3ea of by-
phosphoni um hal i de catal yst. Therefore, the_ crude
2 PRPIOSIEE So%iadd NebPaiPRdd indomedndp CLosE &P &Bei sRdvilgne

SLSA dels! Iah /%rs%%ghEkgdaE%o%Q qei tl; QAR eRUEHL Eﬁcﬁhbon

t reat nent | ubstanti IIy pur i |ed al kyl ene
omﬂd@d@ﬂuwthanereﬁaam@deSOOEeB@wh @y—pmpduakbybeeeaC1ds
oxi de) arati.on of cycli,c. alkene

AP BRI Re TR, d Sy D 3 A SALSEERERE: APEyTeS)

avai | glplee pi elslenlaevafarim@uﬁk%@ exkeffiggntenh ehenore
t han 99. 95% by wei a total anmount of acids and

c aeperipic ugle [ods @ 1 d@n§0059ﬁw deaivatpdesnills genepplly
t) I ts I QY8 1t t S

t§%i|QEfé%s%%%FF§Fn¥P% S%ﬁggﬂ%bmﬁgé%%afg% 3%% %rt would

ce&@matytmatth@eexpa&haumamxstbabsbe$31uatabysﬂkylene

dec 05|t|o masobserve if a ronIe OXId%
a negative impact on the ca al

used
in the process to prepare cyclic alkylene carbonates,
especially if the catalyst is a homogeneous catalyst,
more especially if it is a phosphonium halide catalyst.

Therefore, the crude alkylene oxide obtained from
step (ii) or optionally step (iii) is submitted to an
additional purification treatment (iv).

Only substantially purified alkylene oxide (further
referred to herein as pure alkylene oxide) is used in the
preparation of cyclic alkene carbonates. Pure alkylene
oxide as commercially available will have an alkylene
oxide content of more than 99.95% by weight and a total
amount of acids and carbonyls of less than 50 ppmw (parts
per million by weight).

A desire exists to improve the catalyst stability.

Surprisingly it has now been found, contrary to the

expectation, that less catalyst decomposition was
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present invention was used. Wthout w shing to be
bound by any theory, it is thought that the inproved

wa@biosiody i s due to the presence of acids andPCT/EP2004/053085

carbonyls in the feed accordlgg_to t he present
i nvention. Mreover, it has bé&en found that

advant ageous| y crude propyl ene oxi de can be used in
sQPResVeHodés3 PEPPYLEPSr aKildR éﬁedyépp@ranny|éﬁethe
.EEQQ@ﬁEeﬁnvéHQEBhngé LOGJ!, "WERELAR & T99h95§5§ Pe bound

i hvent1on relates process conprisin

pbeprhene hewirge ﬁeedswmhbugambonad|0&5démpm0bbd Stablllty
presence of a suitable catalyst to obtaip a reaction

nitRt fHE E8nPPPsPR§SERESy PENBCedEhaRt 6aFRORMLENIN the feed
Precessihie LBr eRX! gaesexkdenlendparprises at least 50
ppmw of acids and/ or carbonyls. Detail ed description

of theomawent»omtThescaebonfduoﬁuueatoadueetagephely crude

resen& rocess can be either .pure carban diOX|$
CREEBN 8PGx PaeCoRER Fond Pt ERoP O6BnBodnageSen Bon
dbeebdeathbahoifs cgepeel alllky1sukt ablrpohatedse in the
present |nvent|on i s carbon dioxide which has been

1 t steps of the present
proce d [ n_ei e
dlrec?ﬁy g?FggﬂFhéggFggﬁ gnegéépgé Egsg gac?égg ggﬁprlSlng

cabhaactiiog depabpyl ehel aikddestfage. wihk entreoh tidoxide in

whi ch car bon d|0X|de i.S Eﬂrlfled depends En t he natur%.
atdiet RESReBGHRt STof SOAtaRRareapYssehiP PRIEAL BaFfEftion

di@¥icdee HogpRieRNERe opYi1de el eadponateaghednWchNprocess
carbon di oxi de at operating conditions which are well

k eben prroplyd esgi vablde. fSgch conpedsescandilepsts >fli ppnw of
general npr t.enmperature of from50 to 200 C,
A A

to 150 C, and a pressure of at
|®%$blled description of the 1nventlon

The carbon dioxide for use in the present process can
be either pure carbon dioxide or carbon dioxide
containing further compounds. Carbon dioxide which is
especially suitable for use in the present invention, is
carbon dioxide which has been separated off in subsequent
steps of the present process. Carbon dioxide can either
be separated off directly after the propylene oxide has
reacted with carbon dioxide or at a later stage. The
extent to which carbon dioxide is purified depends on the
nature and the amounts of contaminants present in the
carbon dioxide.

The propylene oxide feed is reacted with carbon
dioxide at operating conditions which are well known to
be suitable. Such process conditions will generally
comprise a temperature of from 50 to 200 °C, more

specifically 100 to 150 °C, and a pressure of at least

5 x 102 N/m2, more specifically a pressure of from 5 to



5 x 105 NNn2 , nore specifically a pressure of from5
tol00 x 105 NNnR , nost specifically of from1l0 to 30
WO 28H5MBn2 . The catal yst for use in the preseOI/EP2004/053085

invention generally will be a honbgeneous catal yst. A
specific catalyst which is Knéwh to be suitable is a
honogeneous phosphorus contai ni ng catal yst. The
phospkon0S WP, umoakl ypect fheaplgsedt frami 18 to

el emental formin the catalyst. WlIl known phosphorus
caﬁtaiﬁDégNdmg;ounds whi ch are suitable catalysts are

hos ni um_c Th bly, i
omogeREoHE LBRESohERFurBatdl GOF. DEBRE Epear FIELTy o
pheapkaniymyhali de @ahahﬁgbne$agraakbyyahosnh@peumtlc
hal i de catal ysts, nore specifically a tributyl -methyl

pﬁ@§9ﬁdﬁ¢uﬂhﬂ§bléé knerwa teuke suvibebdai tabRehpBPIgBEOUS
tghggghe éegﬁpkgggvh'ogatal atal gt ﬁ@b% h@@ﬁsngTg

e espeC|a At & eou Was ~a oni um
bueuadeycabalpstpréhenphmaphoelenbmennadefoamahysthe
preferably is_a tetraal kyl Ehos phoni um_br.om de

cSRAPYYE Tof WERd #BPWHIQhRSR RIRBBFOPER1PANGN FERPPHBAS
9LAYRH B%e’sagtabﬁé @QQaBﬁs@@CQrbngﬁggﬁﬂ%ﬂﬁbﬁ compounds .

represent an al kyl group having of from1l to 10 carbon
aEh&scaMadQS$ppceﬁecabﬂy ok fr bemRgeoebusapboaphboipm

Prefera h resen utyl .

e RaTay s Mot gn SpEcati par 1y JacanasPERER AR hali 38,

f eawed yisht- STkl ralin & yd phalspsionsam haladéedatalybes, more
reactor as a solution of the cataly in an inert

s6Peeitiscadh vag Fﬁl§Uéyérm@tayﬁbeﬁgﬁehO?ﬁémcé9999§v were
gy, NG g%d%@ %aﬁfa%ﬂeo fohe uegoma' %p% gpfb@%ncer ih9ehRSon.

carbon di oxi de or the mxture o Pre erably,

t he cAtabyaﬂysmlwhuah wa saddeddt dot be mispeanelofy

pg%%%%%g%e%égd%a%nd C%ospﬂonium bromide catalyst. The
phosphonium bromide catalyst preferably is a tetraalkyl

phosphonium bromide catalyst of the

formula RIRZ2R3R4PBr (I) in which the groups Rl, R2, R3
and R4 each independently represent an alkyl group having
of from 1 to 10 carbon atoms, more specifically of from 2

to 6 carbon atoms. Preferably, Rl, R2, R3 and R? each
represent n-butyl. ’

The catalyst can be either added as such or can be
formed in-situ.

The catalyst can be added to the reactor as a
solution of the catalyst in an inert solvent such as in a
cyclic carbonate. The catalyst can be added either to the
propylene oxide or to the carbon dioxide or to the
mixture of both. Preferably, the catalyst solution is
added to the mixture of propylene oxide and carbon

dioxide.
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di oxi de. The propyl ene oxide feed for use in the
present process can be prepared according to steps (i)

WO 0005i051939 . A s it was found that water can b BCPERRe#H053085

in the process according to_the_present invention, the
propyl ene oxide feed preferably is prepared by the
steps of: (i) reacting propene with a suitable oxidant
to yi &P@ QrPEXé?PEnOﬁFQ?uF%eéoﬁPﬁlHﬁﬁngrBB?l%ﬁ%sent

gkeeesgn@ahlbb é%@?é%banchBQHyhénﬁooétQﬁsfr@?’EBe iii).

action mxture obtained in (i) “In step (i), propene
i 8sr eacwed fWibuhdatbatt abkeroxiadabe. pSaseabIenoxhdaptscess

bl f i dati f th t
CBFFBERONTI R SRBppFEREN bt ¥en FAG 0 PRANPEoPRLFORGoxide

OX¥@8Nprafd ra¥ygen s- 99@bakeanayg@§esseéFg16Eur¢§ )SWeBcting
as air and nitrous oxi de. Ot her suitable oxidants are

hpdrppeeoxiitd eospétintide suéHans hydy@géd pereattéoand

aromatic aor _ali.phatic_hydro S
aRbBEPoSPaEaiBIBb RaSEHIaRe: SKEHES neftad iy arspaRating
pg&@pyd@neta&&u@rfrbmtyhehyéé@aebﬁxmdgtueéhybtbenéanen
hydr oper oxi de and i sopropyl benzene hydroperOX|de

E{RYl benzene hydroperoxide is nost preferred. Even

for & EBeE%EESR th§§§588§3§s'§e§€tbat§9£ﬁt§dséi¥éﬁﬂé

mononer/ propyl ené € process, I nst ance
desddiah&d 801USbAe-o&;ﬁ@4t50389 Theapilepypferpoaiddeéion of

gd for use in t pr esent vention can be se ara&ﬁd
BB, PREPEBECEPol i RPErE BT AL B RPY 808N Sa0s

S%&@Bﬁht%nlﬁ@ﬂu@@ @&E@bﬁd aud b&y@@ﬁ—w@ht&mathOgases or
soneone skil inthe art, the separation wll

genaitarep @@@bra§eaem|apdrewﬁvpng @Fidgct @gharkenatable

TR S35, SR BONLUGLOLABEILS, (Elepead bbb

Obkaonade anst epofiaitdy by atlibhasticohgdroperoxides. The
hydroperoxide compounds preferably include hydrogen
peroxide, tertiary butyl hydroperoxide, ethyl benzene
hydroperoxide and isopropyl benzene hydroperoxide. Ethyl
benzene hydroperoxide is most preferred. Even more
preferably the process is an integrated styrene
monomer/propylene oxide process, as for instance
described in US-A-6,504,038.

The propylene oxide feed for use in the present
invention can be separated from the reaction mixture
obtained. Although such separation can be carried out in
any way know to someone skilled in the art, the
separation will generally comprise (iia) removing
unreacted alkene from the reaction mixture obtained in
(i), and (iib) separating crude propylene oxide from the

mixture obtained in step (iia) by at least one

distillation treatment. This set-up makes it possible to
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distillation treatnment. This set-up nmakes it possible
toreduce the size of the distillation unit of step

wQ@ 2oosps51wB9 | e a hi gh throughput is nmaintai ned. FOEEP2N0E053085

distillation of the reaction Eigture contai ning the
propyl ene oxide (iia) gives an overhead fraction
contai ni ng unreacted al kene and sonme | ow boiling .

i RPOKFE| BBe Fheedp§t FheadishitteniapnenéhnCheStapr (b4b)

Out - S ; N (bar) and at a
oL g PLERCUhRoRnbIOM Y BRi e e ) D50’ ¢ The

di stiThat tdbnstadisembletibe afir ehet edaat kenesiatong

Wi th other | boiling inmpurities,.ln step (iib
cFORESbREgI EHe BRPRETPRGERLPRT 1 irEnBtEas: Bheberhead
WebRct QWRr cBAthi A9ng§O0h2ERRABESadkeAB AMEr B6RE PHRUYEL1ing
fromthe reaction mxture obtained in step (iia) . The

dimpikiitiesn Theadishildptiphbyreanmpatcaphiled earried out
a pressure of fromO0.1 to 20 x 105 %Pd ag a
t 8fkper REGFEUER Pheframgd 6P £Pom 60C Nimosdber) and at a

P thi,s,dLst.i tLen a Ak | reed
YERBLPRLErel Do RS el bEn R ATE L8 20010 ot
atiiattiédpeiahureni membger Ahgeuntehroptl8lEeches28Dofly. with

Th | ,0xi de.obt ai,ned i t ). wil
oehBPE| PoBoi L LbGn i BPHE AELPgni FlicBRELaibihl  of THEE er
ﬁ???b&h%ﬁ%lﬁxgﬁ f raMyefeta13900cRBYWG( PBGEShREI with lower

e
Ion by weight) , "'nore specifically of from 100 to
48001 ppowcohtamiapntFhasagpunvesheadt erogpesefitomnthfe

pr.o ene oxi de_aqbt ai f.r Lk),ND o .
CEBELERG, RIEHEoHALSHeH O SLER Ghiky ThERg aiseitiacion
speehtieak! yrat(iabst c400Beppawrigdt onbr etspepiréssakbyof

at nost 3500 ppnmw, and nnét specifically at nost 3000
pimamoD . dater 201 ® AR oPYménakngt e @i kelperpinreofint hhe

"ol Shesbh EARRCICPE K 508 SEPYRaIBaRh Y, SR
pHeRYkenat@vndereasmbdrt is carried out at a pressure in
the range of from 0.1 to 1 x 109 N/mZ, and at a
temperature in the range of from 10 °C to 200 °C.

The propylene oxide obtained in step (ii) will
generally still contain a significant amount of water,
specifically of from 50 to 5000 ppmw (parts per million
by weight), more specifically of from 100 to 4800 ppmw of
water. The amount of water present in the propylene oxide
obtained from step (ii) more specifically contains at
most 4500 ppmw, more specifically at most 4000 ppmw, yet
more specifically at most 3500 ppmw, and most
specifically at most 3000 ppmw of water.

In an optional step (iii), part of the water still
present in the propylene oxide may be removed as an
overhead product from the crude propylene oxide, as for
instance described in US-A-3,607,669. In at least one

distillation treatment of step (iii), one or more
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i nstance described in US-A- 3,607, 669. In at |east
one distillation treatnent of step (iii) , one or

WORe0senBai ner conponents nay be added to the peDBRyioesnas30ss

oxi de. Entrai ner conponents tgnd to reduce the anount

of conponents other than propyl ene oxide in the bottom
product of the distillation unit, in particular water.
PeetéanééreﬁpmapﬁéﬂtéoW§wnbﬁtgddeé 5Pi ph&t PEopylene oxide.

hxﬂgegﬁﬁe9néomgghegté eg E@ngauegoeﬁe Hbﬁnt of

ation eat ment of can be carrred
odbmpbnanpsesshee ohahrpnbﬁyﬂenéOOX1a@Alanﬂhatbattom

nper at ur nge . of fromO Cto 200 Preferably
tHéOGP§F|PEaFSSndﬂFEéﬂﬁéﬁPOPsuEAFr|éB BiFtafular witer.

p@?%?@&%eﬁneh@%a&ﬁ@gec@ﬁpgﬁgﬁhé EQelgleth1@”Hy@§o@arbons
tenperature in the range of from10 Cto 150

phepyhend OX|§eC©bbenné§Omsgn1step (iii) generally

t f.f 0,.to 150
28203#535?P§ %ﬁqhﬁgﬁgf 2B EEnE Al SFSRar o) vEReR
LRE,3¢08" 8Li0A O dareagked Bhkenes 299,Pabs Qhn2, and
er cou 5 6e ed Wi t fout " d Fty, as
descalbedpbmaSUQBSrenga)pf(fmbm andc(tblyoOtﬂe
separati on of by-products such as al dehydes and, aci ds

fPéﬁf?ﬁébﬁyopﬁpgnQlé%ﬂééaFéoﬁaFfﬁéﬁmﬁPF lalFPFE&FQ out at

ve fraction dlstlll i-on. atl gsu

LR =PSP e Bapn L) TaRI%o B! &RaM o P 4" EndCr NP aoan
ngt sepampkeatheepiapyheneadyedes E&@mlaboge kei hisng°cC.
contam nants. Such separation woul d reqU|re col umms
hghﬁn@ramy&@@@ RAeer obftaipgds f4R8 BERPe (ddddngeperally

m%%%% Wm%%%@%%%&&)%%wﬂmw

|||) escri bove are used, a pure propyl ene
ospéelﬁmﬂaﬂgyanfpmapyié@etooﬂﬁ@nppmM odr @atkan 99. 95 %

PZ ﬁg gggeggsg %:%e%gggtlonp%¥m%%%l%%r%ggte%rbgﬂgnes
and part of the water could be effected without
difficulty, as described in steps (iia), (iib) and (iii),
the separation of by-products such as aldehydes and acids
from the propylene oxide is particularly difficult, even
by fractional distillation.

Distillation units used for step (iib) and optionally
(iia) and (iii) do not separate the propylene oxides from
close boiling contaminants. Such separation would require
columns having a large number of trays and hence strongly
limit the throughput.

When only step (ii) and optional step (iii) described
above are used, a pure propylene oxide having an
propylene content of more than 99.95 % by weight and less
than 50 ppmw acids and carbonyls, is not be obtained, as
these process steps (ii) and (iii) have insufficient
separation capacity and would give unacceptable loss of

alkylene oxide. Therefore prior art processes applied an



these process steps (ii) and (iii) have insufficient
separation capacity and woul d gi ve unacceptabl e | oss
wobooalokywBene oxi de. Therefore prior art procesBEFEP2004/053085
appl i ed anaddi ti onal purlflcaglon (iv). Such an
addi tional purification (iv) Usually conprises
mul tiple process steps as the renoval of urities
s?@ﬁﬁgh@nﬁioﬁP§%§bC€E}°Ps (p¥P ti SuFhr py @?@2?%9??1 Thi s

ggk&teeakleHr'£b9ahseal qeb&g§lgggph@rtﬁggggggageegd

nsunmes |arge anmounts of ~ener
desepsbed theEPemovaD, 355imp6ritibes sBelmMBng68romndt¥® (i)

02/ 070497. Additiqnally, .these further.processing. ,
cC8pRarhncyinery 8L E6iboatry RoAS BRAGEI BOR ThpgRLTicat ion

n?haﬁekag &%hﬁﬁ%x'EqBBEmBHE'Eh@dc@hgﬁhégelgﬁbéeambhnts of
be clear that the presence of such high nol ecul ar

menghgypowywerhaﬁsbaﬁdedsﬁabhbednlnhBPpBo@e§§50716he

PESRLY, U RO b Bradbty| S0ssoxLs, b Lobe

f Fapthes preubaeiugesbupsatan yeneego¥epblpYalkiydsene
that are generated during the gurlflcatlon t r eat ment
.pgenﬁ) AdvhAghgBedsrylar wség amﬂﬁeéhefeuﬁafﬂﬁstaéﬁwﬁene

gﬁbfiﬁﬁtMQ '%e”81E9? ?@Qe HdepEQFM'ﬁQSh
OXI

e prepared by step i ona step (1il)
cmnlbeumaedwdnghttbylymetbelpr006931aab¢ednngthe phecess

i nvention. Preferabl the ude pyI e.oxi de feed

CBEn R heoBrgRent: APVERI68 { TBAFEBREoLe A By Cuar e nas

t909%e9%%%exewetah&eﬁbvarﬁexl@ﬂ@yO%heeamgﬁgle&eErom
5.0% by weight to 0.05% by wei ght of conpounds ot her

thamgpn@pyhenér@mldés TaauEpgiBrpr BpYl ahecokpdEemove
f I, 9 %_b
S:gséﬁz 1%scgggr|§%% %%ne?g§% quQ E ¥H bggkgg atlon

€ “OXi nore era
merghtmeﬁteﬁtﬁeﬂe pnﬁ&ehabbyoaslweasthaz 00% bgen found

nore preferably nore than 97. 00% i ght,

ST B Cr5PE T P PURAGH FaSt oo ket N0 1606sBy TRELEHL 214 Grude
propylene oxide prepared by step (ii) and optionally
step (iii) can be used directly in the process according
to the invention.

Preferably, the crude propylene oxide feed comprises
on total cohposition from 95.00% by weight to 99.95% by
weight of propylene oxide, and of from 5.0% by weight to
0.05% by weight of compounds other than propylene oxide.
The crude propylene oxide preferably comprises at least
96.00% by weight of propylene oxide, more preferably more
than 96.00% by weight, even more preferably at least
97.00% by weight, more preferably more than 97.00% by
weight, even more preferably at least 99.00% by weight,
again more preferably more than 99.00% by weight, and
most preferably at least 99.50% by weight of propylené
oxide. Preferably, the crude propylene oxide comprises at

most 99.93% by weight of propylene oxide, more preferably
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again nore preferably nore than 99.00% by wei ght, and
nost preferably at | east 99.50% by wei ght of propyl ene

w@x00d05198% ef er abl y, the crude propyl ene oxi de BPOIYPP108€653085

at nost 99.93% by wei ght of pgogylene oxi de, nore
preferabl yl ess than 99. 90% by “wei ght, again nore
preferably at nBst 99. 85% by wei ght, yet nore

pr-EFEr BBRY PdsSVfnRY ¥§ighty bponenghpreagarferapdy at most

p©§f85abbyggkégg§ §%t8ﬁ&}gyp%@Eg?EblgvissQr%ﬁs&g?b¥83% by

| ess t han nore preferab
nestigBe, 789mby memghpreéadabﬁytaprmbetal9y8ﬁ% bgsteight,

99. 78% I ide, th i nd

bBPRE DORSBURUL o PgRnar bR JBr Bhp: RY HBoghfacyBh more

r gaekieapal, %Ee&oét)990W99369tWQQgBEOdaﬁHSmBEttB%é%erably
conpounds during steps (ii) and/of (|||) .

c@ﬁpmeﬁ§s9®h7§ﬁ éwewsngéénpflnrppglpn@pykede,okhée
fee |de I xi.de | f ne II are
depetls RaBMLane oxide LLsall snerall y

afﬁenes oxygen CO al ni n pr oduct s

segbxaaaahdahyée&tl&at@ﬁeSteplqamolar ebbheesonapirdducts of
and esters. Specific conpounds which were found to be
pEBSERt CREPEOURGEeAUTiRET ShEPSadétal aBAYAE, (111).

proD'?H?'9§ﬁégﬁndécﬁk&8hagk %eeghgoéﬁ'ghéngr?ﬁglene

nmet hano propyl ene oxi use i

poesdet fierde beisddew kheppebpyébhy oanﬁelsesalfogaherally
anount _of aci ds %nd carbﬁn n an_anmpunt og romd50t
5220085 pRRe  pURARER PO By eEngROnERB RS PHGPEdRet s
peatear akl w1 dehgdeet alkeddpurt, afl cagbds, aBdheashorylidsi snd
at | east 200 ppnw, nore specifically at | east 300

9ﬁﬁﬁrﬁesﬁp§§eéﬂﬁu§9mp9uaﬂ8|@asphsuerﬁpﬁwmnwa@ be present
f th L
PLEL graggge,u% %%%% anpuaL 1ot hgg'é p%%glgﬁgg g%&ﬁe's

mal nly rom éarbonyl's. nce, re abl
aapé@ﬂ¢len&doxE@emﬁeedcuﬁ aaddmwhhahodonmhbspso@ylene

| east, 5Q pprmw carbonyls. Mre preferably the fe
CoaErads ol TosalteIts ShwEeseBohy fEvebsdibid .

a??@ggggkggakohﬁéﬁ%eZQotB@EW afBdnyebrmaee dor aher 2Bir¥onyls
in an amount of from 50 to 10000 part per million by
weight (ppmw). More preferably, the total amount of acids
and carbonyls is at least 200 ppmw, more specifically at
least 300 ppmw, most specifically at least 500 ppmw. More
preferably the total amount of acids and carbonyls is
mainly made up from carbonyls. Hence, more preferably a
propylene oxide feed is used which comprises at least
50 ppmw carbonyls. More preferably the feed comprises at
least 100 ppmw carbonyls, even more preferably at least
200 ppmw, and yet more preferably at least 300 ppmw
carbonyls. In a further preference, the feed comprises an
amount of carbonyls in the range from 200 to 10000 ppmw
carbonyls, and more preferably even in the range from 300

to 5000 ppmw carbonyls. Preferred carbonyls are acetone,

acetaldehyde and propionaldehyde.
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carbonyls. In a further preference, the feed conprises
an anount of carbonyls in the range from 200 to 10000

w@pond/os@sbonyl s, and nore preferably even in tPEeT/ERIG€053085

from 300 to 5000 ppnMIcarbonéf Preferred carbonyls
are acetone, acetal dehyde an (%roplonaldehyde The
propyl ene oxi de feed may al so conprise a smal

quant £h¢ Broamﬂ999r@§yﬁenée@§|m@y ALSP NEOBAPHEFhR small

a c 0,
SHESAESFIPbes P (AEbRDienE BRG8e) a0y R0 THSoRTTAOL race
pmeflecabbhy wslbhssthmanOtpaanOWbe mhadempunpybéne

oxi de nmore preferably contajns at st 30 t
nBP&YSPEPRYABNG QFlHﬁ%tlQOtbﬁnﬁﬁﬁa ?EEI%FE@ ?ég

pb?E%E%QbeaEs”@%%sl§hEH”B© BBAWN @Héecﬁﬁaéeﬁﬁebyléhe
nost 12 ppinw, yet nore preferably at nost ppmwy, and

npsudprmbeeapkyfc@abéynsoatannstaB ppnﬂléﬂ ppmw, yet more

pol Ien oxi de) ‘havi ng_a_wei ght average
B ERF AP e PN ST #0r SPPHARAEh86 1450V PG| BREESrabLY
Oétdﬁo%eedsﬂg m&ONbgaAnChdgde prepyraneyoxtdfokd 12 ppmw,
¥
conmbi nation wth Eure propyl ene oxi de. Pure gropylene
oxelemesrpPIreds roRlyodl meskpdsPeMin ABLeMPRANPYSfoKeply

b&oﬁ@Fgﬁg ot gggeybegﬁn%Xb? ngqg%eggpxngpu&ﬁ Yhaving a

propyl'énée oxi cont aC| and
caebghylsve&abesmonbanlhaowpnqhm pﬁememabtyaheQQOOhan
80 ppnw, and npst refera? | ess than

d

eact M6k RERPURENSLOx!AEd LBy REVpFEseatti RYBHE BRoPYLene

PB&: BRI cofby$ae 1bh %ﬁ%h”%ﬁ%@a? P@leﬁelox1de Pure
- propanedi ol and optionally dinme carbonate. Such

pmoegée@en@maubycom@gnsgésonhé0§aép§omp0§aylon more than

0 R as BrCaTRY o BuBbyPoeCEAa PPy e

tb@op&&&ﬁ@tokﬁwenbbﬁmah@sobtabmaa B&ﬂﬁhtonfnaxhdseand
conpri sing propyl ene carbonate (b) optlon

r EREPORY lanPdadred E&dBont 08i BRMde PFSEFFE? i@??oﬁhan
Mgt PERwC PR stN p3e8R rbBly less than 50 ppmw.

The reaction mixture obtained by the present
invention preferably is used in the manufacture of
1,2-propanediol and optionally dimethylcarbonate. Such
process generally comprises the steps of (a) contacting a
propylene oxide feed with carbon dioxide in the presence
of a suitable catalyst according to the present invention
to obtain a reaction mixture comprising propylene
carbonate, (b) optionally removing unreacted carbon
dioxide from the reaction mixture obtained in step (a),
(c) contacting the propylene carbonate containing
reaction mixture with water and/or methanol in the
presence of a suitable catalyst to obtain 1,2-propanediol
and optionally dimethylcarbonate, and (d) separating
1,2-propanediol from the reaction product obtained in

step (c).
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(c) contacting the propyl ene carbonate contai ni ng
reaction mxture with water and/or nethanol in the

w@r@senme) of a suitable catalyst to obtain PCT/EP2004/053085

1, 2- pr opanedi ol and optlonallﬁ di met hyl car bonat e, and
(d) separating 1, -propanedl& fromthe reaction
product obtained in step (c).This process for

pr epafihy arocegﬁ%p%%owwpwqu ¢ganediol and

c%#%ﬁ&Wif?%g@gg%§?§?@afggﬁéféec $ﬁ§?§ggcf§§tﬁ%fﬂ5&ocess

r enovi I ¢ conpounds e reaction
nsuépsefbesrdmsvin@ spécbhnt ¢@mpwwmdmffn@anMedr@&mﬂﬁon

in step (b b) has advant age_t hat an ,
Dbt SR | BT nie. PHELT reoheve hast eautheh dfkide in

”Efé?r?bzo See Ubb?Cﬁgg Eﬁe3£§9aﬁ€3?eF@ﬁéﬁe£t can

purification steps depend on the actual process
coulds t amhsabhy nediceetbdvvoligne oo oeoneeakiipronixture

Egagé:?Bﬁh £%ﬁeé8 gééEL?%Lyleﬁ ﬁg{ rcgnggffgn steps

CQayen8i 6n tryehstas® pEbyeb@mcohalalawgn@@@e@u51 be
catalyst is used in steE of the present invention,
i PhELAUPetadsameaneodst be@eb et@ﬁ|§rﬁon%ggﬂé6ﬁ§r

gg&g ?%ahfoﬁhgté aEéhOBoﬂgﬁi#% &ﬁak& SYRI 66 hABehtted

proces ing step een found to be
eppepiybkhy advdat afjebhs banhesmanalgselssaae very low.
honogeneou hosphor us con ai ni ng cat

and/ ot f ad %?gﬁﬁ% e?gsaaaEa YOt the Veg t¥ nsE?Qt ?é of the

copREEaE NInPEARYbANE; 6aEBANBE CadT ARt 84 66NS! tysBEatBYthis
conprise one or two alcohol groups. Preferably, the

ahomhgéneguaoqaaabmatlEnahhelseéﬁbsén nEphvuraevwhi bep

e

anol * fer
atsahaltbSbaeébgeahalEyeﬁawahtygeehsher sbeetytaayet is a

or solely alcohol is added to.the reaction pr oduct
Cgﬁpggﬁpﬁ@uﬁreaypgh@rus containing catalyst.

Water and/or an alcohol is added to the reaction
mixture comprising propylene carbonate. The alcohol used
may comprise one or two alcohol groups. Preferably, the
alcohol is non-aromatic and is chosen from the group
consisting of C3-Cgs alkyl alcohols. Preferably, the
alcohol is methanol and/or ethanol. Most preferably, the
alcohol is methanol.

Preferably, either solely water or sclely alcohol is
added to the reaction product containing propylene
carbonate and phosphorus containing catalyst. It is
preferred to add water only.

The catalysts for use in step (c) are well known in
the art. The catalyst preferably is a heterogeneous
catalyst especially if the propylene carbonate is
contacted with water only. Examples of such heterogeneous

catalysts comprise solid inorganic compounds such as
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car bonat e and phosphorus containing catalyst. It is
preferred to add water only. The catal ysts for use in

waL@p/0§1op9 are well known in the art. The cat al BGI/EP2004/053085

preferably is a heterogeneous,gatal yst especially if
the propyl ene carbonate is co%?acted with water only.
Exanpl es of such heterogeneous catal ysts conprise

s @ juniinfor gainl icacEripilingy  SUCMIidsg|G#HTY4ANg @ copper
silica-alum na,. al_um arryi 0

oG4 i T 4B A B P s oy SRRl i B na,
sidiilcia-aragnesd A, a alalnimiosddii ldatat e ,gad lilimrs idiildatase,
zeolites, netal -exchanged zeolites, anmoni um

- BENeridy 28013 EXCIATRE DrF %0 Stisgor MRt ARG 984
S M{red raafrgﬁr&q of %l)gﬁr?ﬂ,u@ﬁ{%ém{‘%ﬁi WNsupport, a

(hydr)oxi de ion - ange resins. Preferably, the
catiattyste enfplayeuiniunstap mgries ishosdrydmemitdee agroupn-
consisting of a mxture of alum nium and magnesi um

( RAITFUEEATHE on a support, | anthanum on a support

and alpyd fd: a PARE S & HeAtH tsityss tMdrdp RSy B SGT iR () is
hereinafter in nore detail. Mst preferably, the
cathedsent froml g rarouhecansadtirindfofalaimiditumeartt

magnesi um (hydr) oxi de f a Jx '
al “%ﬁ?ﬁ#énﬁ%ﬁ é%ﬁ?%?$%$tﬁéﬂgééﬁgﬁﬁ’f$%ﬁ?g§%$géyﬁ39rt’
501 a it £n i edrerabd yomd rif raxa allowei vk + Tidke laatdiegysts will

preparation of the catalyst, generally a so-called
i B AR 4 e kR i LR hvarweded?‘zagrea&?%fd.meferablyr
éatéiyggg?g beathhat . under working conditions
al um ni

e
m Xed nmagnhesi u um ni um oxi des and/or carbonates are
pr eserthe Quirx truef e rah cel unoi rai un »éna enagned ium nihydmmkide

PR YGE o S8 £NELS DU LML o racio i

al W Ni- My N6l NBERRSABER OX4 deo B0, ancasip fetdabDf of from

both m xtures. These mixtures were found to give the

|ﬂ§p@g@ 4 to 20. In the preparation of the catalyst,
generally a so-called mixed magnesium/aluminium hydroxide
is prepared. However, it might be that under working
conditions mixed magnesium/aluminium oxides and/or
carbonates are present. Our reference to a mixture of
aluminium and magnesium (hydr)oxide covers both mixtures
of aluminium and magnesium hydroxide and mixtures of
aluminium and magnesium oxide and a combination of both
mixtures. These mixtures were found to give the highest
activity at a molar ratio of from 5 to 15, most
specifically of from 5 to 10. Preferred catalysts are
described ih PCT patent application PCT/EP02/12640 (our
TS 1067, not yet published).

In another preferred embodiment of the present

invention, the catalyst comprises a lanthanum compound on

a support. A preferred catalyst comprises at least 7 %wt

of lanthanum supported on a support. The lanthanum
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activity at a nolar ratio of from5 to 15, nost
specifically of from5 to 10. Preferred catal ysts are

walemsnstyed i n PCT patent application PCT/ EPO2/ RCH#B2004/053085

(our TS 1067, not yet published) . In another
preferred enbodi nent of the esent invention, the

catal yst conprises_a | ant hanum conpound on a support.
ACPRRPBRAcHrBAEHANSY éénbﬁ?@@soﬁtalEé@?u?s@@wt%?rQOf

| ant hanum supported on.a su

| B REntREeHEBnaoRroFLPasI EhTs banbhapup Fappound may be
tE@&EBEar&@965na¢69tkevegemgnyleaﬁvébtédlaﬁéh@BUHhe
compound be tenporarily and/or reversibly

coaaectied dqedublohe inhot Lantbandint hpdsokhde (La (OH)3),

| ant hanum hydr oxi de (La( OH) | ant hanunoxyhydr oxi de
(laatbepywaﬁubwdreﬁﬁdésgbﬁaﬂﬁg éPE@ﬁ@FaF@r§E§EP@§1§Qch

Sl A Y C IR M S e e

The SHQDQrEuB%S§€r§BEVth§ §59§B§Hhmabbﬁtanﬁiﬁguagealyst
the reaction onditions and is pI‘OVI

sahplsuenabﬁechappoat mayehgthseéotﬁhe|aUppgppoprsferably

oL ST B, LPOSF 05, SHRRRLES, B B3 ana

kaelp@bbedea Pakhosyteicaeabr yeehahecad strength.
montnorillonite, a beidellite, a hectorite, a

sRatential SUPRSESSI CEMPALERI 6481 Rénekapsot ipgrognic
h¥GPEE§k%'E%cﬁ”9stﬁhéP ?ggb;ulﬁgb @a@ ?rQQ@%aranhgnd

I norgani ¢ supports s romt up cofisi sting

0hi VB QrednOnardol. xbhes tRampats EB@ hanbbamnmte, a
contai ning catalyst conprises preferably in the range

ohafliesyrer 0 240hwysataf el ant RRAtRCEAdE@NbRer oRaPeidellite,

CHOUL S S TS SIS TRR I B GBEPLYS o

metibed tegnmar hyesoitapcegeabndgtalc. Partlcularly preferred
are the inorganic supports selected from the group
consisting of Al»03, SiOp, MgO, TiOp, ZrOp, ZnO and
mixtures thereof.

The lanthanum containing catalyst comprises
preferably in the range of from 7 to 40 wt.3% of lanthanum
based on total amount of catalyst. The lanthanum
containing catalyst may be produced using any suitable
method. A preferred method comprises impregnating a
support with a lanthanum containing salt, and
subsequently drying and calcining the impregnated
support. After impregnation the impregnated support can
be dried and subsequently calcined. Calcination is
generally carried out at a calcination temperature from
between 120 to 700 °C. The catalyst activity can be
increased even further if the catalyst is calcined at a

temperature in the range of from 350 to 600 °C. Preferred
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support with a | anthanum containing salt, and
subsequently drying and cal ci ning the inpregnated

wae@sos1939 Af t er i npregnation the inpregnated SEQPEP1004/053085

can be dried and subsequentlﬁ cal cined. Calcination is
generally carried out at a caIC|nat|on tenperature

frombetween 120 to 700 . The catal yst actjvity, can be
i preEaheels e9ER FOFEREPeR iR nECEapalsRt FRPEFRTHRY at

apéfﬁﬂsesgww gn(bhe 1anpey #f ﬁ&@@é@%r&@ 1 690:d) .

erre cata ysts are described in P at ent
appl|Eafunnhéfﬂt&f@myaﬁeﬁml@@uxsTésgﬂmnalhmtsq@mable for

bl i shed h t I t which l
SiPe ablostor hsb Ph ChPreroar RESHHLSRnts et on

'§u§pé£8§d35999£9§€ C@ﬁ@'yﬁﬁpoﬁ@ep§é9@ﬁéﬁ%?r§§eéébé&ted
is selected fromthe group consisting of

TEmR, thar pooupndons ksties ehehbpP3, Tﬁyoznn%g@up%b®zed
catal yst can be prepared by inpregnation of silica,
aZHﬁ?nacéﬁoavxFéFE@noﬁnﬁl%h¥h?9ﬁ§aﬁ@eﬁ%@ﬁes?%ﬁw%h?ﬁr)

de wit trate sol ut Pref er abl
3 Hebehbp: Fabe Liehl Gaf e onprPeEd: OY otk 38 okt Ot of

ZENEi B, A3 SURPAAT oPaNi REu e §USE a5 BuAi §BuAl a8 hEGRES 20m
m\/ g, nore preferably at least 40 Preferred catalysts

aKbydesexndedwnhhtheZpaCenLtapbeuéglubn@nelarﬁfﬁgably, the

t f t L 56347 .
(BtacTsinRes FEoPS0R V3L S raflBhs bE At e fRE, P afuf f zine
“@hCQ k8p 5% eﬁQ@HMgU§eQukEaée°§£ébYéE gen§é§gtngoo&2/g,

um na. erab he alumna is garma-a um na.

SﬂbEEYpEQEGEabiyaneQeEQtth@ méﬁgtlBﬂeﬁéﬁﬂéﬁtcatalysts are
cont ai ni ng the propyl ene carbonate, the_ process is

peeserabry dark édpéeﬁnstaap@éﬁﬁé#aﬂér616+m#96nP590¥bty of
2Bc6reell BLELARL gl HACTRADgLRES 0o, (dBEens 150, o
vaey publlshed
A further catalyst which is preferably used is a
catalyst consisting of alumina. Preferably, the alumina
is gamma-alumina.
If solely water is added to the reaction product
containing the propylene carbonate, the process is
preferably carried out at a temperature of from 50 to

300 °C, preferably of from 80 to 250 °C, more

specifically of from 100 to 200 °C. The pressure can vary
widely, and preferably is at most 50 X 10° N/m2, more

specifically at most 20 x 105 N/m2.

If solely alcohol, more specifically methanol, 1is
added to the reaction product containing the propylene
carbonate, the process is preferably carried out at a
temperature of from 50 to 300 °C, more preferably of from

100 to 200 °C. The pressure preferably is of from 1 to
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wi dely, and preferably is at nost 50 x 10" nore
specifically at nost 20 x 10" If solely al cohol, nore

wa@p@siofissal | y nmet hanol, is added to the react i BOT/EP2004/053085

product containing the propyl%pe carbonate, the
process is preferably carried ot at a tenperature of
from50 to 300 C, nore preferably of from 100 to 200
Cloo Thelpbesgu? e preferably o8 pfofirdnd 6010016 10Am2,
Nn2 , preferably of from5 to 60 x 105 n2 nor e
spece f spati §ioaliy oof 20rom 20 xo 106 Nh@g.Nﬂ?h%-

1, 2- i ol ted f th t
o7 odUERE obt ATRERPTHE SR T2 4 SRRl R 1T he
afdacti bH bPEALEPt bFPal Bed 01 §08BDEPE (S) ePS 46y Wi kfYwn in

by using a catalytic distillation. A preferred
sthararfonAsfept{ey ephbeists HPsEPIPHREoRtewst he) and (d)

reaction pro [ ' (c). One or nore of
thé FPaL iéngggé%gggeegﬁgf#Flﬁgggné hi gh content of 1,
- propangdebbrred, seps ppanedi stepbid) nednbyises
distillation will usually be sufficient] ure for use
a§1§9éﬁlaF#°PeaﬁiFE@,r%ﬁﬁFFOQnﬁﬁﬁgchfoggag?% utls can

bstég”%?‘?' éﬁgaEiétﬁb}ée Sewehb EPQg‘EiQMspé@HHEStéa @@1

manuf acture o - propanedi ol is dipropylene glycol.
Theveast bigbanobeentnofell, Pepacparegiehsi Ly2bpropanediol
distillation. .lf _an.alcohol .is added.in _ste ¢
apBERynEs: gt a5 LhRRERE i hd ASPEL bond: SarErgat Ly
PRESENEokNuEBEeaEe3GERONTPr 8YGL rod, SRl camolintsueh by-
process, the process preferably further conprises
sppadackagcehebgi KEPAYPEaFBBAGRECE Y onfit Bl ehBPYBNPY -

e TR I S
saipenpysknkl gdycnlt hehar tatPeef erabby, remeved relatively
dggggg¥l%irgggggilg%igggarated by distillation.

If an alcohol is added in step (c), dialkylcarbonates
such as dimethylcarbonate will be present in the reaction
product of step (c). In such process, the process
preferably further comprises separating the
dimethylcarbonate from the reaction product in step (d).
The dimethylcarbonate can be separated off in any way
known to be suitable to someone skilled in the art.
Preferably, the dimethylcarbonate is separated by
distillation.

If homogeneous catalyst is present in the crude
reaction product of step (c), this catalyst is preferably
separated off from the reaction product obtained in
step (c) and/or step (d). The catalyst obtained can be
recycled for use in step (a). The catalyst can be

recycled in combination with further compounds either

added to or formed in the process according to the



10

15

20

25

30

I f honpbgeneous catalyst is present in the crude
reacti on product of step (c), this catalyst is

woe@tesabd y separated off fromthe reaction prBODEP2004/053085

obtained in step (c) and/or step (d). The catal yst
obt ai ned can be recycled for 1$s& in step (a). The
catal yst can be recycled in conbination with further
C@n@@@nﬂslavehétoadd%def@r@blYorhm@ catahesprwtklsbe

SER LD AR DBLERSTE By, PELEBBL alle,

-propaneﬁkbbinémyprislm@éyfommdwaﬁatoumd phagetde of a
presence of a solvent can be advantageous in the
pPOLESBL a€RBr AP ngIYBNERGCPREstht LRAVRARFRRS %Fiﬁ%@%%g to

;gh36ﬁ£e§@ﬁtf9H09n£9056dﬂc rgsﬁenpaﬁgrhenwgé f@@nd Jto

oSphorus containing cata opanedi ol
fDa@dcéodbeompoeSpthabfythdvpnbaghonsssobnéminlﬂ@e

sol vent is preferabl arefent dgrln whol e rOCESf
e ST M (R 18 13 R s PR I R v il
S§@9§ﬁ%é@@o§5995103ﬁtanﬂﬁQrs&g}enfbﬂﬁd§fef@@$81yaﬁﬁé@ént

al cohol T's present in steps (c)
addringnaheywholeppopaaedi sichsasi thetheerogveésshed or

SrPPEaa o= HatChr beT S0 odRRFEL PR Lobibpd 8] “and/ox (o).

lHdwetepanediek, aha/stepltahol The pokyent is sbeps (c) and
present i n the subsequent steps. Most greferabl , the
pﬁét.whséﬁvéﬁﬂlrsoe@h%Ynéd2mpfﬁp@ﬁ%dbﬁ sphofHkher being

Tga&aea'ag 9§t@kxgén@eiﬂfghQS%ngtéﬁgedTﬁeréfsg ait
€ present entron i's further iTlTustrated by t
fgéhemamgyesaﬁﬁhees Ebesédepauphessaleegtyepréﬁerably

[rbner LLRSLER! P SLobhgoLIVERL 90 B 2LE DALy presens
Caprtgrd QHbsbﬁgénﬁosﬁprbsﬁﬁbtOyrgiékaﬁl?L|@Melﬁratic
trademar k of nes o

solvent is combined with the phosphorus containing
catalyst before being added to step (a).

The present invention is further illustrated by the
following examples. These examples are given for further
illustration of the invention and are not limiting the
invention.

Example

The experiments were carried out in a 60 ml
Hastelloy C (Hastelloy is a trademark of Haynes
International, Inc.) autoclave reactor equipped with a
heating jacket and a gas inlet, and stirred by means of a
gas-dispersing propeller.

120 grams of propylene oxide feed was added to the
reactor. The propylene oxide feed comprised 99.80% by
weight of propylene oxide, 1400 ppmw of propionaldehyde
and 50 ppmw of water. The remainder consisted of

impurities such as acids and alkenes.
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International, Inc.) autoclave reactor equipped with a
heating jacket and a gas inlet, and stirred by neans

wobkooa/nge@s9 - di spersing propeller. 120 granms of PCDRyRioesnas308s

oxi de feed was added to the reactor. The propyl ene

oxi de feed conprised 99. 80% wei ght of propylene

oxi de, 1400 ppnw of propi onal dehyde and 50 mwv of

wat erThahee? GhaF rieRs %ﬁﬁ@|%@%%p®fan®p@#¥¢@% #ﬁ%w CO2)
aci ds and al kenes. The reactor was then seal ed
ceapointrosiided wae & nt@b@ihc@ri%@uae tof a0 px e5@ rlﬂs/rt’g:f2

2 0" .{ bar The h ed t 5

STPFF ngThRr aebe e EoRteT R B By apeinder StiEEEh

-NfODaoedcplaagdlatsogr@ﬂw5e@f@mytylphps@p@me@ﬂml and
brom de was injected into the reactor and the
.&;%cgr@m rehealaEYiPheRCD ¥R BroPads %?Sllnlected into

gng§9£8£ ALt eheSiRPULEi8h 1hfe a@def1u9ﬁ§&er€ﬁ
con Tons, the reactor  was ¢oo down rapid

abl gvedst of decpAprepanedindl sahfites Hheheutakaen. tﬁheabove~
anount . of propyl ene carbonate obtai ned mas%%ﬁtgrnined

b9e§§§l€ﬁ?oﬁﬂP6§Féﬁﬂ§ EBf aF §RELAECBAPOSP? 8" he

CP%ﬁ?%PgnthQOQQQSEB'a@ceﬁbgsswﬁsaﬁst§§ﬁbnsg Nék80taken.
found that 190 grans of propyl ene

carboﬁheeamasnbboélpeqpyF@meh@@rbonamasobb@n@e@h@@s

%%ﬁFanga %&aﬁé%gué¥8ﬁ3?88 0X|g §?§g£ POSltlon

aﬁoptﬁéyb@ﬂ@e@ﬁbdﬁlﬁQEﬁhasphﬁhéIedlﬁéowybedetexmﬂﬁed using
wth a purity of nore than 99.98% by wei ght cont ai ni ng
1515pﬂmgof propi onal dehyde, 15 ppnw of acet al dehyde

and 50, ppow oL ¥t ehat! {9 grgﬂgngftB?Ep}?@ngrég§b85ate
propyl €éne carbonat € was obtained. Further, it

f easdobhatined02Pugthers, ofit was found that 0.012 grams of

tributylphosphineoxide was formed.

Comparative Example

Example 1 was repeated but using as propylene oxide
feed a purified propylene oxide with a purity of more
than 99.98% by weight containing 15 ppmw of
propionaldehyde, 15 ppmw of acetaldehyde and 50 ppmw of
water.

It was found that 190 grams of propylene carbonate
was obtained. Further, it was found that 0.022 grams of

tributylphosphineoxide was formed.
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tri butyl phosphi neoxi de was fornmed. 1. A process
conprising contacting a propylene oxide feed with

W@ 2008081939 oxi de i n the presence of a suitabl e pal/abPy®4/053085

to obtain a reaction mxture conprising propyl ene
carbonate in which process + h p+r opyl ene oxi de feed
conprises at |east 50 ppnw of acids and/or carbonyls .
2 . A process according to claim1, wherein the

propyl ene oxide feed conpris@sray keast 50 ppmw of
carbonyls. 3 . A process accorading to claim1 or 2,
wherein the propyl ene oxi de feed conprises of from

onrdot BERUEPATEhBLIR g, i phBL b £ P LRRL R onsce

Clfekeds withoc3drbshengeoritibe ipr epyl presexcdeofeadsustable
obt ai ned by the steps of: gL) reacting propene wth a
sGetapetoxPrdeRtais ¢ dPdchiPBamixkEH IR KPHPELISINg

c [ I i de. .an [ s r :
PacBY2sRs BnBpate, Bk Hhich Prbkinot ERR BrbBi1ene; gride
(ifpedscomprisecess deastdibogppowcbdi acddswhedéom t he
propﬁlene oxi de feed obtained in step (ii) conprises

of 3EPERYEGE 't 0 5000 ppnw of water, based on tot al

Cquoﬂi%E@Ges@-aﬁcBEQ@ﬁ%Stéc@QEQHng,tQhé@éiﬁngh@fpropylene
cl ai ns to 5, in which process the catalyst is a
horogendegs campiryses at Aepstce8spaBwordi sgrbonylgi m

6, i nwhic r.o he catal [ tetraal :
pgdspﬁoﬁfﬁ%ﬁ%?o%ﬁgérgésglsétc%?g?hé ?Ergﬁlgﬁ?F¥£Pnthe
whirebyeaek BkideRZeedR3oapdieashoifndepanddnlbg by weight
represent an al kyl group having of from1l to 10 carbon
attemd 98 95k FWO@@éghgceér&Fﬁgyﬂﬁn@IQﬁ&ﬂ?; wherein R3

and ig E?B%Q%% Gkkosashgr €Br 8389k AnRUbY¥k: o2 claims 1 to
process for the preparation of 1, -propanediol and
opt i ehalreynditinet yoparlieorareidehifelkdpisc ebs adorpr byeshe
tg%eps of:
(1) reacting propene with a suitable oxidant to yield
a reaction mixture containing propylene oxide, and
(ii) separating propylene oxide from the reaction
mixture obtained in (i).
5. A process according to claim 4, wherein the propylene
oxide feed obtained in step (ii) comprises of from 50 to
5000 ppmw of water, based on total composition.
6. A process according to any one of claims 1 to 5, in
which process the catalyst is a homogeneous catalyst.

7. A process according to claim 6, in which process the

catalyst is a tetraalkyl phosphonium bromide catalyst of
the formula RIR2R3R4PBr (I) in which each Rl, RZ, R3 and

R4 each independently represent an alkyl group having of

from 1 to 10 carbon atoms.
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steps of: (a) contacting a propylene oxide feed with
carbon dioxide in the presence of a suitable catalyst

w@easnsiong to any one of clains 1 to 3 to obt aP@T/@P2004/053085

reaction m xture conprising grgop_yl ene carbonate, (b)
optionally renoving unreacted-carbon di oxide fromthe
reaction m xture obtained in step (a), (c) contacting

t he propyl ene carbonate containing reaction mxture
v$t h aesescas/ accordhenoto i dldie Py esenceiwfrRly, R2, R3
suitable catalyst to obtain 1, -propanediol and

ophdl oR4l iy fomeehy| ¢RY bonclt erepresén) separyting 1,

-gropgnediol from the, reactd o produpt optalned. yiol ana
optionally dimethylcarbonate, which process comprises the
steps of:

(a) contacting a propylene oxide feed with carbon
dioxide in the presence of a suitable catalyst according
to any one of claims 1 to 3 to obtain a reaction mixture
comprising propylene carbonate,

(b) optionally removing unreacted carbon dioxide from
the reaction mixture obtained in step (a),

(c) contacting the propylene carbonate containing
reaction mixture with water and/or methanol in the
presence of a suitable catalyst to obtain 1,2-propanediol
and optionally dimethylcarbonate, and

(d) separating 1,2-propanediol from the reaction product

obtained.



