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- 1 PROCESS FOR THE PREPARATI ON OF PRCPYLENE
CARBONATE The present invention relates to a process
conprising contacting a propylene oxide feed with

carbon dioxide in the presence of a suitable catalyst

to obtain a reaction mxture conprising propyl ene
carbonate. 5 Background of thg invention It is well
known to convert alkylene oXide into a cyclic
propyl ene carbonate in the presence of a suitable
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are widely used in the chemical industry.

WO-R-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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-such, as aldehédes and ket ones). Thiﬁ%

al kyl ene oxide. Step (ii) generally consists of (iia)
renovi ng unreacted al kene fromthe reaction m xture,
and (iib) separating the wet crude al kyl ene oxi de
fromthe 5 mxture obtained in step (iia) by at |east
one distillation treatnent. The thus obtained wet or
dry crude al kyl ene oxide, fulther referred to herein
as crude al kyl ene oxide, still contains mnor
qluasni ilémhohe:aﬁi?mbthm lﬁg‘éhﬂlﬁelﬂ; fotani :coibl‘a.gipodny crude
close to the_alkylene 10 .oxides and/ or faqrnin .
azé q?3”olrﬁnc,e S il e%t?/ﬁ tﬂ"‘ShgenSFﬁ BFEERSEE. gﬁxéh’p?)es
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_ resence o
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the process'to prepare cyclic al kyl ene carbonates
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catal yst.  Therefore, the crude ahgflene oxid
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(f Lancherarbphylef éered surhh@sciphdalydrs ang kptenes) -
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carbonat es” Pure al Kyl'erie  "oxi de as co rcrally
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coﬁfrary 0 The "exp ion, | ess catalys
decompdsi tpromwesaste 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).

Cnly 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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observed if a propyl ene oxide feed according to the
present invention was used. Wthout wi shing to be
bound by any theory, it is thought that the inproved
stability is due to the presence of acids and
carbonyls in the feed 5 according to the present

i nvention. Moreover, it has-b&en found that

advant ageously crude propyl ene oxide can be used in
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car on di oxide containing further
conp@ﬂﬁdstléargﬁncxﬁkma(ﬁéhwﬁﬁeﬁ ¢carbmmagesecial | y

suig S Q5 URE | dflady esent invention, is carbon
o%gﬁLﬂg;ﬂﬂrj%ﬁrégmm—separated off in subsequent

st eps @het peepen’sexnvqntaoasselm&dw @ Prgessaforprising
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at o ating conditio which are well known to 30 be
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t 0 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 105 N/m2, more specifically a pressure of from 5 to



10

15

20

25

30

4 100 x 105 N nR2, nost specifically of from1l0 to 30
x 105 N n2. The catalyst for use in the present
invention generally will be a honbgeneous catal yst. A
specific 5 catalyst which is known to be suitable is a
honbgeneous phosphorus containing catalyst. The -
phosphorus will usually not be-present inits

el enental formin the catalyst. Wll known phosphorus
cont.a Ni RYsC DU [ i capalysts are
phgégkgh?gn1§gﬁpbun §:@%88$325§%§§ﬁ§§gkg?e?grg ly is a
hompyenagdsnphdsphoni um catal yst, nore specifically a
phosphoni um hal i de _catal yst. Tetraal kyl phosphpni um
hal i de Thgt §pya1¥st % usgpip; Fﬁ‘%é?#%ﬁeé‘){:t EPBE iemet hyl
ph hap b 9di dSe IHRogbAEDEs tEatha yati.t AbkBeéOFidise
inthe preSent invention. "15 A catal yst which was

f ourdalyssewbipl cl al knpwna iipake agebiabhfad Sa 2pHORPIRRE
Or YA APHE3hE! ¥oheaillithg RARARDED! UM DIMiTsBRoEaL 2y Pl

pr et er

'y 1s a tetraal kyl phosphoni um brom de
catudugdil yohot hee f prerant RORERSRaPRrertal ERrfhiRhthee

gr QURS, '§H¥¥3 nEbi d
represéﬁ%téﬁﬁgfE?F%§Pg§%°§§9?§g§ % frgﬂg_ %o 0
caridrchapoes subbakle madislliyess| §refpigssioniumoceompeinsih.

o £l e in bR pts chunly s d Ailoq¥hdihis) prbBBRETAM
carcdmly?k,f oonedspecidiitaallyhe phesphatiuwahabédadded

to t t | Ut i . cat al i
0 SHISREC! Bt Pie A ilUEOR: Oh AORLER AT, Aore
catspeysitf ican lpea aticiduhinilt-methyd phesphmrdmy éndidgi deere

or tot car.bon, dioxi or..to.th j r .

b iy BEngULERETS FD:Geb?ih End Bt EnfbpbRiA.

m xt ur @& ehtplgpyl enbscloxade fandd che bom espiesindéy
advantageous was a phosphonium bromide catalyst. The

phosphonium bromide catalyst preferably is a tetraalkyl

phosphonium bromide catalyst of the

formula RIR2R3R4PBr (I) in which the groups Rl, R2, R3

and R? each independently represent an alkyl group having

of from 1 to 10 carbon atoms, more specifically of from 2

to 6 carbon atoms. Preferably, R, RZ, R3 and R4 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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- 5 The propylene oxide feed for use in the present
process can be prepared according to steps (i) to
(iit). As it was found that water can be present in
the process according to the present invention, the
propyl ene oxide 5 feed preferably is prepared-by the
steps of: (i) reacting propehe-with a suitable
oxidant to yield a reaction m xture .containing
Pr opyl Ene prop¢l et bxiide) fsgaaf@i gu*s; ipr apgl presend de
romthe reactjon n xture obtained.in i).,.10. In, . .
st fFOGPS FRBpRALTPITELAEGOMI &% SERRET 437 05 i -
Suigsalle wax%i danhe B GAReR caRfbepdsdati on bhe piscess
propene to the correspondi ng propyl ene oxide._ The

oxiafETrSingc FAdEN D BEREFNtahBVBR Y- oWt BFRPKLCHRSYEIde
Or rdBcaXpHetaralty B9 fildpaed Byl EIStRpPsdes: A DPrreacting
suitabl e 15 oxidants "are hydroperoxi de _conpounds, such
as OnppedgeWither ot idarbded oxidant | & driedld phaepetion

hy dr:.qRenaxi ; 04 (ofeYsxo] o] Vic] -
preJér2%%&bgﬁg?ﬁggﬁﬁfg¥%gg%ﬁépé¥£§ﬁHp, tgr??a?ep%iﬁtﬁng
hy droparienedexide higom dige feachien duisitaedebapgned in

i SO gopyl benzene hydroperoxi de. Ethyl 20 benzene

hydroperoxide is nost preferred. Even nore preferably
the prdcesseps(in ipnopgnet éd segokerk with a suitable

nonQ [ propyl X] C , ien

oSSRl RY R £ e 80898, o Bfarad i 8bBRERax om pt
f orthes priopenbet pr gse ntorr2Spondénd i mromydeniee os dgear dfleel
from.,the reaction mxture taihed. S
celidbRsn°Sak  fe (VIS oRR' BkPESh-<oncadNallaPYESes or
sonEonterelsi khell as diwe smd pitheus seepiateat Oghewi siiitable

O S8R e B U 4S8 Sen

(i igBrosdper ahtingramardie: propylphat bxildeiroperpkhdes. The

T R RRE AR e R e Phe S PBcssen

t 0 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 cobtained in
(i), and (iib) separating crude propylene oxide from the
mixture obtéined in step (iia) by at least one

distillation treatment. This set-up makes it possible to
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6 reduce the size of the distillation unit of step
(iib) while a high throughput is maintained. The
first distillation of the reaction m xture containing
t he propyl ene oxide (iia) gives an overhead 5 fraction
cont ai ni ng unreacted al kene and sone | ow boiling--- -
inpurities. The distillationA éreatnent can be carried
out at a pressure of froml to 20 x 105 N nR2 (bar)
?:ndeﬁmcadjchenlpilew_taﬂ e;rﬂendIiBEilmtgﬂ:'h rofurfitoot 13t€1:|> L 0L 280
: i sti tion.can renove the unreacted al kenes
i SR L8 EniLBR IR b ORI PRI AT | oo, I st op
(iib), ThReuderstpraimdianatashdef i the aeacaliby nimowves
ether wth | ower oiIingééon{awinants as_an

t .
ov EOREAATBPE RS REHIERE OFidtt [ LhA mOAvaPeoB oy Es Tapd

I N f5a@R 1bhi dbntdNeird Sinrehate@nalkdiRatam@ineoné (ow Woiling
can be carried out at a _pressure of 15 from

0.1to, 2

x BOBURL§pes anBherdis tiddptiar ufeed ante CapaRgeCoF L Jf‘?‘:g fut
0 C,to 250 C. _Preferably,  thi il ati r t

i s °tafr PE§SBHTS a?E agrpcimeﬁs ﬁ?eb?nx dh?e Nl/énngégg } f%@én@f
t 0 tkmpet@bubénPn el minga of efipam AW’ ite £he Fandkheof
from1Q to 200 C._20 Th ropyl ene pxi-de_obt aj ned .
ot S stinfabfof “Cu ey Eob! PRV 1¥80RE, A1 PR ALt
?nmumbroﬁowﬁb?f;ingﬂﬁ?ﬁu&ﬁﬁabh{ Di $yepm(3Qblp 5??@EDPHM/

parts per mllion, wei ght nor e, speci fica
f T GHORYBPS ABBES phnf egay LhemaRe HRRORPSE: iR dower
?r _Qo)“‘oqutinbncbheaxgimwl lﬁ%% axi dﬁeﬂ&é&)tﬁiddﬁd:tg gﬁamstmsp

ii) noré specifically contains at , nost .
noﬁ@a§§é8PfWé§FV§ﬁzﬂbqﬁiﬂ?d4éﬁosiﬁﬁwdlﬁﬁ§r %ﬁerPquﬁlatlon
spaGidaitamahkyolt (1DSt c30Beppavtiédbudt aspesssucaldsy

at nost 3000 ppnw of water. In an optional step (iii),
parfircof Ot.Aetwa@rx si0d IN/m30 pnésakta itempesaprspyienthe

OxI G IR E08 LEMBVEd @5 230 -EYepfeatkaMyiuths LT om the

crude -propylene oxide, as for 1instance~described in

US-d4i-<3,id03t668. tteatmentedst coppied out at a pressure in
the range of from 0.1 to 1 x 105 N/m2, and at a
temperature in the range of from 10 °C to 200 °C.

The propylene oxide cbtained in step (il) 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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distillation treatnent of step (iii), one or nore - 7
entrai ner conponents may be added to the propyl ene
oxi de. Entrai ner conponents tend to reduce the anount
of conponents ot her than propyl ene oxide in the
bottom product of the distillation unit, in
particular water. 5 Preferred7entrai ner conponents are
al i phatic hydrocarbons having 4 or 5 carbon atonmns.
Thightdashiel| abmpdihérrtmittﬁ?nbeoédcséd?p:c( ithie) peapybéne oxide.
carried, out at a S of fro to 20 x 105 nQ
ondntEa Bt RPMPONITS angetar TOTH GRE PEOUDD
Pr fcaipableyit st BEhel SiHdr irbppl bné adsiRi msmarboeebrmut
a pressure |n the ran e of fromb5

rPE°dé‘ﬁ& oft thy Gteni Artthe ’r’hﬁ’@étéfw%?ﬁn‘i’i‘%ﬁ’b

to P]r@}egred_r@ﬁtﬂé% LpeKkeHes 0Dt NAPhbt9m Ry@Pocarbons
(i) generallg contains of fromO to 150 ppnmw of

vathévVingpAe 0159 spR%HM E&PMF-of from 10 to 150 ppmw of

wat er . Th\i\@,eaeéelithecfcﬁp%&abtﬁen@fof haepreae) edan be
al kenes and part of the water could be effected

Wi tdaaitti eddiohti aul 4 yprmui-esofl Beoh i1 t=t @9sx(L0A)N/mZ, and
(|| and (iii e separation, of dugts such

o 2l gopape=ahbr e TTRI SRt FER he GrsHACEnaCox de. i s
parﬂﬂe@élrablly,dtﬁél@wﬁnle\tean byed it Cil?.alcarrled out at

distillation. Distillation units used for g s %
anda apEisenzel yn the ayanged ofi ifrsmd% ‘Fﬂ)tlosé‘pép t B/pfhe and

%ﬁcy' L1 g&gﬁﬁré tHal %afg %k'fbgor&%t agl eantee °C.
Suc

separation would reqU|r 25 colums having a
It ﬁrﬂg'fe Pnopyl eoé oxﬁg‘s Qﬁt@lh@#cér@mm Mlllllirrﬁtﬁnﬁhélly
r \ 0 step
(|||3 scrlghgpogbodg§g§@ &Egg gg purg!pﬁ%p§lene
OX|&heduﬁuqaglanofpfnmyﬁ@héﬂcéﬁﬂenpmbfoﬁnﬂaieﬁhan 99. 95

ot 8otk SRR GTO RO VARl B ey

(||$ndﬂpﬁﬂh wf)thaveatemnﬂauld|pgteffected 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 fractiocnal 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 regquire
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 wveight 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
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separation capacity and woul d gi ve unacceptabl e | oss
of al kylene oxide. Therefore prior art processes
applied an - 8 additional purification (iv). Such an
additional purification (iv) usually conprises
mul ti pl e process steps as the renoval of inpurities  -———
stemm ng fromstep (i) 1is paBt+cularly difficult.
This additional purification 5 requires conpl ex
equidyieibnabdpepitioms dnaf@e) an®wsi snokddébkogyl This
has been descri n ER-A-0, 755, 716, 78 568,
o PAISEETBhob OSAd’cﬁ“tall&HaFP’i)prﬁ?e%g“ﬂgﬁPﬁﬁe? ocess

Pr aaReSi B¢ Eh@pﬁerﬁ‘c&falg@feﬁﬂb&rpﬁ)ié’s( altkeytingng fﬁmo@eepf(l)
hi gh nol ecul ar wei in_the purified alkxlene %
o e POFE LGP DE TIREACH far ThH 3aRDel cPUCHEFEa

0| et 36 sWBLEP1 e P BB nk S a HA A€ dufelse 1kRgb N@mount s of
process of the present invention. Therefore aIkerne

OxiSNE TN Thas Hes§ rRaare dep6Ti Bppyin i A5Qr ySBnt

| My IA368781 b g8 DA roQVb'?b%‘fTarAHﬁ%%ﬁlbyt allége
to remové 15 inpurities that are generated during the

purfiurtheri aﬁocwemmrﬁﬁemt sanf gengrRAhft Kgeyiaihyientas
novesgegﬁ QQUH@' htmeéﬂ% delht fif atHeO Bulrs £784! fDGEIene
nee cru | ene oXi de prepared by ste
(| ioxigted apt wehhme/ clsataerptbiah the prasengse@fgprekthigh

e 20t nt .0
pr AR ANSECRRAGRE AN eTRs Gnddit r M0 Ehe progess
on dafotthle poepest t imverfiiom. 9Sheoesene wailkvlenge ORidEohas

iDL Sref ol PO AR hbEFon By Joie TSR 2

pr amilgamatdrigdErolR 51thh amaqufidet prouterd sgx tderemove

o S YBEt 365 Yo Bske, S0 BRG MELBlsflien

vxeltgieta,tmmen insekf prmwbbyoasly ebts thas0 nho@0beby found

e, o PLFLEF LN U018, hASTofe SR WAL

ag epm:pmlmap pelde gintepanede biyh aneQQ(m%amyi mtghnalh:nd
step (iii) can be used directly in the process according
to the invention.

Preferably, the crude propylene oxide feed comprises
on total coﬁposition 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 propylene
oxide. Preferably, the crude propylene oxide comprises at

most 99.93% by weight of propylene oxide, more preferably
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nost preferably at [east 99.50% by wei ght of propyl ene
oxi de. Preferably, the crude propyl ene oxi de conprises
at  nost 99.93% by wei ght of propyl ene oxide, nore
preferably - 9 |less than 99.90% by wei ght, again nore
preferably at nost 99.85% by wei ght, yet nore
preferably |l ess than 99. 83%-bg -wei ght, again nore
preferably at nost 99.80% by wei ght, nore preferably

| egstshahafo98090bbwaiedpht, Ya8faiwmere preferably # most

no . 79% by, wei ght,. and nost _pref.erabl t t

55 FadoB, BiePGhET Y5t RPrenBroabtAP LY HEs%, thannagre3t by
beivid gheyPragads wigigiaifieddbl oat tivst @9Q80Yabiomeight,
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the, feed combii SESeal: 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.



30 amount of carbonyls in the range from 200 to 10000

ppmw car bonyls, and nore preferably even in the range
from 300 to 5000 pprmw carbbhyls. Preferred carbonyls

are acetone, acetal dehyde and propi onal dehyde. 10
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cdrtainOh O by Beipphiv It WDy ENsoPiéte. oXLeERr abving a

pure propyl ene oxide contains a total anmount of acids

weigdt SiEeTd Sdrequelar teetoehpiate prieierdR Y- | ess
t har’l‘h%g&zf’cgé?&eﬂé‘do@a%t @Ee%tiernga?,l %/ 88814 haRual ¥ Wylene

The re m xt ure obt ai ned e present
oxiideentinon quméfiermatkilon i sviuded puret henopylfeast ucxkigfe. Pure

1, 2- propanedi ol and .optionally, a_dial kyl carbagnate.
Prairgit Shsy GRELL® o SRBPAP o for FLELL IRPTHARIE BT (§pre than
9 L OEACHNgwa i gREOPYE ENEr&py Ténd easkid N Gard¥Y£b1oXi dgpure
in the presence of a suitable catalyst according to
pPraRy Yenss eexiidevesPnbaingso abt aphah ramewnbn of xtafikds and

caG RIS "Yr pﬁ.@B%Lg—.@l n %@ogﬁ&%z( dé:@fef%qtaittﬂgﬁlié(s _than 80

F €MDVi Ng Unr éac car bon 0X rom reacti on
pptiwt Wrel elisAl etk fgradlep les tHay) SOmeting the

T O, 220003 ¢ SOt "Ip AT by the present
invention preferably is used in the manufacture of 1,2-
propanedicl and optionally a dialkylcarbonate. 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 wunreacted carbon
dioxide from the reaction mixture obtained in step (a),
(c) contacting the propylene carbonate containing reaction
mixture with water and/or an alcchol in the presence of a
suitable catalyst to obtain 1,2-propanediol and optionally
a dialkylcarbonate, and (d) separating 1,2-propanediol

from the reaction product obtained in step (c).



m xture wth water and/or an al cohol in the presence
of a suitable catalyst to obtain 1,2-propanediol and
optionally a dialkylcarbonate, and (d) separating

1, 2-propanediol fromthe reaction product obtained in
step (c). 11 This process tbr preparing

1, 2apriepanptboksand fupt | opakbirandi al ky2 gardpaeedichn and

conmpri.,se further, process steps for repovi ecific
OREGGIds 7 i AL FERATE Akt GPEPBUSF 0TERGE Drocess
st@pll ORg) RRMRMAINPT sparhencdiAuiiiids $vem (e $e@Rtion

(b) has the advaritage that it can substantially )
mipsturee hemides ubiee obpthenpdagemovad xafuireaxonpdioxide in

subj egtied to step ). Further purifi | on S
St&@pen@:’)dn e Rt L(J%F oF8fess ceonaalcﬁ%n(r:]t?"{ga%d l\?\#?? pat can
suDlitia@its al1Q vS Rt Kid |@sh ufe the ehé. réatulibhemixture to

purification step can conprise separation of unreacted
bepr gpiesseski 4€ | BteRe dGnver SHEkNEEy e PRTEEE CR&APT o EEPS

eblerd@ h%ﬁﬁog%@l%oy%c%ﬁlta?.l Z?roic% dsed g istieps( darf tha1 be

resent 1 nvention, n be advantageous to | eave
obiviiosis honmgerewasneat akjidtledh tim r éhet i artnd xt &r e further
whil.e subjecting it to further processing steps. This
PUAS {685 O oBREFL oOBE SPBRTETTy SRARTHGgbLS Y 1 YRERCEed
rophalers dxEce iHOMEERRMHAe RNEPNYWS £ AdaivERg low.
catal yst. Water and/or an al cohol is added to the

readti ¢h homcgemecesnprialngt pigpyisede ighrdoriat é2) TRE the
! |, . i s
pr%F %QO %ﬁ§$gghgﬁyaﬁggﬁ%%ﬁ?t&ﬁeaaéaﬁwQ%QMSé03%! PEQYES this

ef er a i S non-aronatic and 1s chosen
holmcai@ridatisgr ogptatesesi stiimng olte Clr€acaliloyl ahtetiotrs. while

Preferably, the al cohol is nethanol and/or ethan

|,
SURECTITE Ghably, T % OREPCPEiNgt FXRBE. Prbrer ApPy Peen
£ RN & o SBLelakpiRlieN 19 SN LhYade SO0k £i $headblthIpst hes a

reaction product containing propyl ene carbonate and
hopiegspiesruss phospdianusyy cutta iysing [qataslygireferred to

add“%%%%r gﬂhybr an alcohol 1is added tc the reaction
mixture comprising propylene carbonate. The alcohol used
may comprise one or two hydroxyl groups. Preferably, the
alcohol 1is non-aromatic and is chosen from the group
consisting of C;-Cs alkyl alcohols. Preferably, the alcohol
is methanol and/or ethanol. Most preferably, the alcohol
is methanol.

Preferably, either solely water or solely 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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The catal ysts for use in step (c) are well known in
the art. The catalyst preferably is a heterogeneous
catal yst especially if the propyl ene carbonate is
contacted wth water only. Exanples of such

het er ogeneous catal ysts conprise solid inorganic .- -

" conpounds such as - 12 aluwmba,-silica-alumna,

alum na carrying a copper conpound, silica-alum na

car Yiffna, CLPRYa-a20ROHAA, a1 ilniaC @a FRGNES | B ,copper

alum nosilicate, galliumsilicate, zeolites,

net GPTRKeHEN Fod 1F85 R HBENA FARFYILDS: éxE?r%E’\’g’éd:QS“Pound'
zeoLh § £8a-FddtfeAR, 2aSURPRAGS 1 1 1R ABHI Dfin 35 SIURRAE!, . @
m xture of al um nium and nmagnesi um (hydr) oxi de and

i onzeekitesgaatadi-aschanged rzanlyi teppeampeniymrexchanged
empboxed L0 SISR 6R) al Sup erllafnlfﬂghﬁﬁemgré)%ppo:t, a
consistihg of a mxture of 10 al'um ni'um and magnesi um
(hydixbureleof Alnmiodum sopperanesivanihgdouhemifde and ion-
sup ina. These catalysts will be
desgggggg&%éﬁgﬁggfter in nore detail. Mst preferably,

t he catBRtefdrdkdyal shienaatdhes triempdogedf iml sirgmi (oh as8d
magnesi um fhydr)oxide 1 r ef.er abl s i um

to Sﬁﬁﬁ?ﬂiﬁﬁmrm S grrgflPoé?rﬁsuttle%él%r gxrf]gga%%’??ﬁ%%nrbg%ove 4

t o alumimien paref eaghkyioh (hwin)cadidee 4ino &0.a lsuppoeat,
preparation of the catalyst ener.al so-.cal .

P AP RIS eyRPREL e A ERRE rede Sfafdysts win
Howe¥edesttived) Herdeénhliaer uivdefornso deitad: 2 Meon e fersbly,
nixeg nagnefiuntalu 1 ni.um oxi des and/ or carbonates

ar e "BPeSRRR - YurtS 8f8P2Hte to a mixture of al uni ni um
and magnes i iR {uned 60X i dei siume rahdoabhnes kimir gsydmioxide

al um ni_um and nmagnesi um hydroxi de and,m xtures of ., .

ol URFREGRFBNG 1A% fo BRERESLIE & R LB P D afio in
bot BneSrahddé W SEromasevel Xty 60, Wabeel prstletdb)y W from
the highest activit t a nolar, ratio of fr

5
15, 2kBEe 4stRA% R %éi?goPr‘F%Fﬁ’fsi% ofothey ‘é‘i"g?rgriésdlt'o

cat gkMet818y €2 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 iﬁ 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 3%wt

of lanthanum supported on a support. The lanthanum
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descri bed in PCT patent application PCT/EP02/ 12640

(our TS 1067, not yet published). 30 In another
preferred enbodi nent of the present invention, the
catal yst conprises a | anthanum conpound on a support

A preferred catal yst conprises at least 7 % of

| ant hanum supported on a supdadrt. The | ant hanum - 13
compound preferably is La2C3 or a precursor thereof.
Undeimpbendt poefexiidiyt iignsabbi Sot antph@cumsoonpoemzbiay

be tenporarily and/or reversibly converted due to the
r edodesnreantien cnndifieons ahbbankanthpauBxFe@pound may be

L
Corrabpanat i AR ORREYEKEY ?&&ﬂ%ﬁh@%%” e,
L a@ed@R):LonAsord Stimrsy tmrtor lahthanum hadgexs ﬁt éh(%) 3) '
catal yst any suitabl

SUpROPapEBP YAoK JUBBLAN I SIOAPE HEFEeSROGT G e

re%qtdoﬂﬁlﬁgédé%é&@s d¥¢h 38 i(Ba IOV @edLADYOR) ) .
sufficient nmechanical strength. Potential supports

conpri &8 al ayppérerfars thendagemmoun swppeining uetalkyst

fﬁé%?goﬁs' %hé MQ TI aé’ rgg' u%&g ?Iﬁul%t esﬁbégygeﬁfefexiably

a Gly)ssmtslthﬁtlalnprﬁtn*ertl hhdeait ehe ardesitdehl cbadmsoras and

- hect t hI
b1 ot BEoVARY G bin) 1ok ARBY: AP Pt Barareye

DL&&&@m@dalaBGpﬁéﬁtsrﬁuﬁyimSQOEU@ymminenaabectagzqanmn
t he consi sting .o , 1
Zn@ i RBEReR® t’ﬂle@oé‘bf éjié grrh(%gnum 2ont% n%%
%@d&%&ed@; gpéi:é&? d){rfefz%ﬁahpslw éfh-e d aageipicéyom 7
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ant hanum based on total anmount of
cattall_\,asxsytahem amme.cenmanmmﬂelarwtyst aphgigellite,
pf°d ec%%ibcag 2NYaStidiaR €a .g%té R ?aﬁa%tgsaite, a
r§es Tnpreg naflng a suppor
Izﬂﬁﬂﬂﬂﬂﬂﬂ,canhadn@tgﬁqmﬂa angdn#ialeybBafieniiey lyr praferred

andarceal 9%:59&1& @Jﬁﬂ:%‘éegelected from the group

consisting of Al,03, Si0Op, MgO, TiQp, 2rO3, ZnO and

mixtures thereof.

The lanthanum containing catalyst comprises
preferably in the range of from 7 to 40 wt.% 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. After inpregnation the inpregnated support
can be dried and subsequently cal cined. Calcination
is generally carried out at a calcination tenperature
from30 between 120 to 700 C. The catal yst activity
can be increased even further if the catalystis —
calcined at a tenperature-iAd4the range of from350 to
600 C. Preferred - 14 catalysts are described in PCT
palcantlgppki aad | descrREEAEPO2PAY GRA eptuapFBiddtlilon not
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is a ZAnsuEtlseuppwﬁaa@scaﬁniglsus Eb@es:mammytswﬁwreamo)t
is selected fromthe grou ConSIStlnﬁ.g of , A1208, Si O2,
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i mpregnati on of ilica, alumna or nmixture

al dFPR aheaaaomnglﬁﬁﬂ&@ ehyRr 2B &é%tﬂgg zTJerr
I f
P, bt P SRR Mol g e uBRET Bk

Sue@%brhew Bgtélﬁtr fc%ﬁebérﬁﬁ%ﬁreﬁ oyeamprafnd®ich of
nmore preferably at |east 40 n2/g. Preferred catal ysts
ar 11d63er phaming amaipsbEns @b IEHNLYRs 2B PRgHRRF Lum

pr '(‘P&&H&Yﬁ%dé%féﬂ %O%Bcpgf.\?f‘ét@%ﬂu%ébhonﬁ f—’é@é’tﬁ‘ﬂy 2 the

not et I shed A further catalyst
whuzehq gupper@témqtalyeasl goraprle%ﬁ Aty deasbndb stwhphfzinc
alum na. Prefera

O P PyPRaF £ heiis, n SuF £ Th cred, S BT Bedat 0 k2 A

CO%lengagfsbsbe oy 11838 £ C8b DRYA © pref@rPEACESCalPsts are
prefera arried out at a tenperature of from to

3o@eecrpbefiemb¢13e dfatiensnpBplieatimmscclagpéng priority of
SPQGy té)g%ah' %?eéné ragiaﬂggtas 2@5&5%34%9 RBAESHS C1E69) not

vary preferably Is at nost 50 x
Nyt E’Bbélsbp@m fically at npbst 20 x 105 N n2.

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 109 N/m?, more

specifically at most 20 x 105 N/m2.

If solely alcohol, more specifically methanol, 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, more preferably of from

100 to 200 °C. The pressure preferably is of from 1 to
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If solely alcohol, nore specifically nethanol, is

added to the reaction product containing the propyl ene
carbonate, the process is preferably carried out at a
30 tenperature of from50 to 300 C, nore preferably of
from 100 to 200 C. The pressure preferably is of from
1 to 15 100 x 105 N n2, prefisrably of from5 to 60 Xx
105 N'n2, nore specifically of from20 to 40 x 105

N oo k908 £7h2 0RARGIgh, 6 agfb&af@;a&@t 88 &' PS5 t)em2,
reacti on product taine n-ste I'n any way known

| Nmoyet B eaiflcﬂlfwrotfhe:ﬁ:oﬁptom | £0 tx0 108y me. st eps
(c) and i usi n a catalgtlc di s |hlgt|on
pr ef er FBE e%a?%ﬂﬂ Pépc?ﬂ) RRATEES Fng?W%Ilon

of ﬂéy%t&%ﬁcﬁkgﬂhéﬁ‘Bﬁﬂ@in@ﬁtthﬁﬁhé'Kc)ShﬁpaﬁQ)waﬁrkthh in
nore of the fractions separated wll 10 have a hjg

corffén@rsf A Pupkhframpdiion. 13, 'QQPT'QS‘B’&H@dFBPpsoE)?)al% (d)

by ) %ts'lhtgasl eRe i ey Reisnf ficiently pure for
use "as su requi red, small anmpunts of by-

producﬂspgaﬁebee¢eﬁﬁvﬁ@tS@pan?%lVﬂ AOREFESRROWN by-
Pf%&%cc ﬁgwﬁ SRUHAGUCE 6h drdaRioRBrednel 18 15

propy Ten he l'atter can be renoved
relsi:ten/dlcy @asl oy nmyrediodt ithBafremthrfS separabpd| vikl

adq,led I %t:. ona gtergc} aclflg)il %ag otlhu‘ih 28Propanediol

hylcar e feaction
pr arhictineid byeplsc:)llamo@uwhlp;r @m@bly ttiee spfSéesently

refera furth t t -
G R Rk BSRets T (o tPaREPan ey dhouncs of by
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ot RUB R ALY, Bl 6 PRy 8] 1
Sermir;aﬁoﬁf.qubyleZElgitsl i |het ilamtekf cimnoy areooyedc aedaytyely
thlég§£; 1%? ElPE %ggﬁbbreactlon product of step (c),

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 homogenecus catalyst is present in the crude
reaction product of step (¢), 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

separated off fromthe reaction product obtained in
step (c) and/or step (d). The catal yst obtained can be
30 recycled for use in step (a). The catal yst can be
recycled in conbination with further conpounds either
added to or fornmed in the process according to the -
16 present invention. Prefengbly, the catal yst wl|
be recycled while being dissolved in 1, 2-propanedi ol .

SUkRels&hB gk Mveht ioMas BradBdabip! dHie Jarasgseewdll e
sol vent _can be advant a%ﬁous in the process accordi ng

t o Fesyehedyraike beinge AissAlved pithl, 2 -PEPREREI IR

found karptedussfecenpasi £beid Afhdthenehpseberes of a
containing catalyst. 1,2-Propanediol was found to be

an SedyestaFRy beRANRE3IsaYs st ViRt Pregessopoentding to

pr ehar esednt i1 RO -gw%§ OGRS SESUED &S

[ n%ﬁggﬁsg?a on “1")01%21‘%2%3?22; an r{gr:i\(%c) tz;mf;l .

sep: eodesorpsstiomed/ the (phosp EPNLABRERY

an rLalk.gohol 51 [ t £Rsh d, ( i

ad E?P& Sﬁry91?2§%$%%§ﬁ@ %oPa$s elfﬁg% %g!ﬁa Q%%#%%ifiy

or fald_sraprtagenth 1j mhtﬁm:et ; %Fpsolﬁm effso P@'glfﬁrabbié ngregent

suffices a rotic o .

s hEar tho ] Pacsdd ¥Fh el L R eenterpion

preseps (a) shé/stbsgquaadt sepapstidvbsttepsef{b) abhg/on hel) -
sol ve {th t

prQiic t is nbi_ned he g sphor
CottoxioRg YERTEI S orarEnb 1y SRR GoPERPY ofe) ond
Thedyr ehene aadEtioral liys 1f orphepanddiedt iat edtbgr thming
20 foll owi ng,exanpl es. ,These ex | es are given for
{urEOREEd PR ASUPEETBIF 4 ERESF nVETRT o "SRG 3 8° noY
| | Pelnie@1lpesuf AVEdE itdN adBXpapt e skdlredxpepratatasbler e
carried out in,a 60 m _ 25 H?st Iloﬁy C IE|aSt elé*loﬁY/ if’esaent
tra.ldé’ﬁ'ﬁF?péf‘e%Qhe.stq fEPN AP onat® HIP TP otlEN &
r eagt @hec@ubBp§eent tdteds.hBakt NGré tndetil yandha pastic
inlet, and stirred bc}/ ms%ns of a .
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 929.80% 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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gas-di spersing propeller. 120 granms of propyl ene oxide
feed was added to the 30 reactor. The propyl ene oxide
feed conprised 99.80% by weight of propyl ene oxi de,
1400 ppnw of propional dehyde and 50 ppnmw of water.
The remai nder consisted of inpurities such as acids
and al kenes. - 17 The reactar7 was then seal ed and
carbon dioxide (CO2) was introduced to a total

pr essurrBeOfedcor WS BheR sédpdd .anthearbant @ioxiase (COp)
heated to 150 C under stirring. At 150 C, a solution
of wésgﬁaﬁ}ao%ueecﬁrmpanagrtan pmbd fure bfgaan:jc 109 N/m
tetrabuty oni um bronm de was jnj eated into
 oHERgY - Ahe FRAS RO ROR PR SR T CnEHERP( Retiho.

gr a5 18H 1c2- preganadinobs Af §Lamd ]h(zlsl-lp‘i'ophnédiﬁohbsmce
descri bed condi ti ons, the reactor cool e

d ‘
o GEoRl FBRERP Y RACRBPBLEn AR JRsc T NbTEred into

takeR r2dcibe APWHe QnjRELDYA eIhﬁﬂ.é)aJa*&Orﬁheh@bttaiﬁTEd
was determ ned by gas chromat ograph

decbigFasist pEnl . TPRIRANEFLPE s PR P é%ﬁh?ﬁet'&?(l%@ve“
V\’a%e%%trﬁ_ﬁg?g@g?&'ﬂ {¥hs,3tRe\Meactdr W fc@B'I@dt 8&in 190

grams 0 ene carbonate 15 was obt ai ned.
Furrtatpeldlyurta awéd iRl delFarPDedd . djihfampiles were taken.

tr'bUt%h%hQﬁBQﬁPQQ¥€Q§pg§§nLoégggbnéggnﬁﬁﬁﬁihéé wmanpl e

was repea t usin propyl ene oxi de
feetetarpuneﬂu 1Y% m@mhmtggra@hm t¢atalysti dgceompopiteion

20 .t hap 9 PRV 8fmined

pr or?l %ﬁglg g?éé?&ﬁﬂ%%%%?ﬂ%@%&f%%ﬁvgg and 501%%nv\1/151ng

of 3katR. It was found that 190 grans of propyl ene

car bon n

0. 022 Eﬁaﬁss FotS e‘blt9 é%%g&tbh?fné)om s el ttitare

- Mias obtained. Further, 1t 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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CLAI MS 1 A process conprising contacting a
propyl ene oxide feed with carbon dioxide in the
presence of a suitable catalyst to obtain a reaction
m xture conprising propylene carbonate in which
process the propylene oxide 5 feed conprises at |east-
50 ppmw of acids and/or carbgpyls. 2. A process
according to claim1, wherein the propyl ene oxide
feed conprises at |east 50 ppnmw of carbonyls. 3. A
process according to Clakﬁilaoi §,§mherein the 10
propyl ene oxide feed co rom 95. 00% by

wei ght to 99.95% by wei ght of propyl ene oxide. 4. A
pracess, according to cl.aimany one of clai 1 to .
Ahebe: & BRECRY B STl oo bRt 11 G PAPREAeBy ras®
st efsmdfwithS chrdon edichiinty phopRacpréddnce wfi habliktable
oxi dant, t i el a reaction m xture containin

o e tofrabbatiy' S rerSanh B ARG AR ARL 8 de

f r gRdpia eneaehirBonate Xinieieht proesss itid prophlphecesisie
according to ,claim4, wherein the rqg&lene 20 oxi de
f e PBhEIRESSER 2t lPq35 5O BRPYI %gsa % P5RY88 to
5008; synyef, water, based on total conposition. 6. A
process according to any one of clainms 1 to [

5 1n
whizh pr BEESESEhecerdingstoi s1aimchodtheesdd theaPypylene

7. SxiINGRIY BERPFHidY 40 1@53&%@,%1&@ WY GJarBbagess
the 25 catalyst is a tetraal kyl phosphoni um brom de
catd y$t PEPCeBReaFRTRING RORIRBHRPROY 13 heRALRhtRSch

RL, o f%py1R3 288 1 gBAf &&8 NdrpIeBEBUSHT ¢ York &Y. @98NbyaReight
al Kyl "group having of from1 to 10 carbon atons. 19

8. o HHd8Isbscretah Pt ProPILANY, o¥dd8ein Rl, R2, R3
andy R n BRobBLUULEcdidiRAER EERIASAY didWibiadns At to
process for the preparation of 1,2-propanediol and
3, wherein the propylene oxide feed is obtained by the
steps of:
(i) 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 phcsphonium bromide catalyst of
the formula RIRZR3R4PBr (I) in which each R!, R2, R3 and

R4 each independently represent an alkyl group having of

from 1 to 10 carbon atoms.



optionally a dial kyl carbonate, which process conprises
the steps of: (a) contacting a propyl ene oxi de feed
with carbon dioxide in the presence of a suitable
catal yst according to any one of clains 1 to 3 to
obtain a reaction nmixture &®nprising propyl ene
carbonate, (b) optionally renoving unreacted carbon

dioxi de fromthe . reaction m xture _ obtain i n2step 4
3-( &) PHOSPALAKTHGY 18 (F60YY chre LRATHALS ‘cSnt afni 0 R
id AR ()X dddh Weddremder aml{grl an al cohol in the

presence of a suitable catalyst to obtain

5.1,2- pregarsdi 5pr adicopprepareyion @ifal ky? chrepanediol and
oA LB dy o giapanegholy! SOTLELS LEREEITRY che
stweher eifit t he al cohol is nethanol and/or ethanol.

(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 an alcochol in the presence of a
suitable catalyst to obtain 1,2-propanediol and optiocnally
a dialkylcarbonate, and

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

10. A process according to claim 9, wherein the alcohol

is methanol and/or ethancl.




