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WO 2004/ 024658 PCT/ EP2003/ 050401 CATALYTI C CONVERSI ON
OF AN ORGANI C CARBONATE The present invention rel ates

wo eooa/opsthod for the catalytic conversion of BCTAEP2003/050401

carbonate, using a zinc supported catalyst and to the
use of a zinc supported catalyst in such catalytic
conversion nmethod. 5 JP-A-02188541 relates to
converting propylene carbonate with water in the
presence of a Lewis acid such as zinc chloride and a
ni trogen containing organi c base. JP-A-6239806 rel ates
to a nethod for the catalytic trans-esterification of

al kyl ene capbpnat e WiNvERseeRobr AP ditie RHRABAL of
a zinc oxide catalyst in particulate form

present invention has for its object to prOV|de a

met hod 1o, Beccahp! it niCQY 651085 0f 5 0f Gall g JOF5the

car bonat e, _haV|ng an | nproved conversion rate an
i npr@awwmlg gonpmeeaidi ngt yoraehé ci Aveheiake praniirdes ainc

et hglgpaéﬂtetdh%atgﬁggjcygﬁcﬁ; thPQ:\ﬁ%r gz'sgnoﬁf ogﬂ%lsq_wéaorted

carbo e to the or respondi ng erein
or gamd ta lnarthamasechscatah gt ewnwerhiah cotichodnd/ or

vater | n he poasguge ol 20,2100 SUBOLI £ GALANSL

The invention is ased on the 1nsi
of aceatalatst Whahlwgtzrnnnlthenmmasﬁned bﬁranméuas acid such

conversion r Id ar.e |nprove althou h th
zi nc supportgg Eal ? ey 0 Urdle Opgaén af co %ase'

25 (reaCtJKHAﬂﬂﬂBBSSEC@hbhﬁeENtchpdmehystf@re@hﬁIdﬂtalytic
with wate

Al CORBT Tt FiE PR S BT s 60 Cat BP Bi B Avith alcohol

cat al ySthe igreshinel ofhe reactdaielezicACapasti CheSarticulate
(during the reaction presumably in the formof ZnO
partfef®s) are kept apart WD 2004/ 024658

PCT/EPZOQ@&Q@Q%@%nt invention has for its object to provide
a method for the catalytic conversion of organic
carbonate, having an improved conversion rate and
improved yield.

Accordingly, the invention provides a method for the
catalytic conversion of organic carbonate to the
corresponding diol, wherein the organic carbonate is
contacted with alcohol and/or water in the presence of
zinc supported catalyst.

The invention is based on the insight that by the
use of a catalyst having zinc in supported form the
conversion rate and yield are improved, although this
zinc supported catalyst may be used in an alcoholysis
(reaction with alcohol) or hydrolysis (reaction with
water) or in a combined hydrolysis and alcoholysis.

The zinc supported catalyst is a catalyst, in which
the reactive zinc particles (during the reaction

presumably in the form of ZnO particles) are kept apart
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2 by the support. The support can therefore consi st
of a material onto which zinc particles are

waeleas4eesl. It can al so. consist of an additiRET/EPBD3/050401

IS incorporated between the zinc particles.

Preferably, the zinc of the present 5 catalyst is in
the form of zinc oxide an/or zichc hydroxi de. The zinc
supported catal yst may be represented by the fornula
Zn/ MgAytheverpgiontM Theasomt@tt (suchhase€bre €d)siad X a

is anon-netal .(such as C 0, S,, qr a halide) 10 and x
and Y2y e 9 %e gﬁﬁgn??ép(?%£%bﬁi 553650??p%ﬁﬁFed' It can
CONP&LSE @ormtar io&l awhhahit sves ubstranti ahbyrpoeited between
t he catah§%ic cqonversion reaction or may be active in

the tR&tZNR IRCIEONHEFsi BRS T TR Yon EREX ZAPF eQT ofhe present

substapiipdd Vis iiRERheSEPRRrds NBLRY Idli8cakg/ & 02indi 02,
Zr02, Cr203 and 15 C. Exanpl es of reactive support
mat eP¥EFX e A1203 and MyQ The zinc may al so be

support edrid 4k fQpRLEEe@ c4dtEtRlt) @k GeWiibroidiied by

reactive and/or inert grid materials. Furthernore,

t he EPAciuPhor t26d MxAyal Yaerede dbridgi Agnebat hesuch as Cr,

i nvept {on conprise further inert or 20.active :
addi Froetnd e B rel petty . THORE S¥ng” stippot tecalide)
cat ahy&t x canpryi ses; destuppepéndaratisr i0al3,. Thel Support may

preferred, to produce the zinc, supported, tal yst by

P or SURBEHE% WS At En o 119 S OT i PonY THSFT oo dhe
mel t caSuCht i diegralsion pEocessn Wi makesel bective 2t a&he
zi nc supforted catal yst having a high catal ytic .
act i GREFLY HoneRRIY e T6tRBr TRatHoUbl 6589 1€an°bes Addi Ed-2 11y
for ;depesilppZidde@Rt0saassppard, Thgsezikos] uce,d-prand
exanple the precipitation of zinc salt or the gas- or

| i quitd Bhaselaepdsitcaonive seprdit madrerordananetalidx and
zinc 30 species. Wien_the inpregnation is_ carried out
usi n§98- ZRRcZ S MaSoPEEPoRS TWRRCTESUOs TR BoFR et 2
SUPpPQfktedl) grid with other reactive and/or inert grid

materials. Furthermore, the zinc supported catalyst
according to the invention may comprise further inert or
active additives, such as Cu (CuQ).

If the zinc supported catalyst comprises a support
material, it is preferred to produce the zinc supported
catalyst by impregnation with a zinc salt from solution
or from a melt. Such impregnation process will result in
a zinc supported catalyst having a high catalytic
activity. However, other methodologies can be adopted for
depositing zinc onto a support. These include for example
the precipitation of zinc salt or the gas- or liquid-
phase deposition of metallic or organometallic zinc
species. When the impregnation is carried out using a
zinc salt solution, this results in a zinc supported

catalyst having the better catalyst performance.
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catal yst having the better catalyst performance. WO
2004/ 024658 PCT/ EP2003/ 050401 3 Supported zinc

W@ a10al0ys58 can al so be prepared by inserting cPOPEPEN3/E50401

bet ween zinc particles, e.g. via co- precipitation or
co-kneading of a zinc salt with the salt of an other
metal such as chromum 5 In -orxder to obtain a zinc
supported catalyst having a long-termstability and a

| ow | eachiipdraicd €hasscofalymt alanpalskogpefptddibidd by
product produced), it is preferred to subiect t he

Zi N RIHOMe FORRCRPPEF PRLWeATiZAAC BATAECLes, e.g. via co-
t enper&t 8% 1afon200Q- §on§ea@frﬁir%rfaﬁ| vigfE 300: mpcrpth%osalt
nor e greferably of 400-600 C. The carbonate suitable

for B5e2h e &&talyereh 2vrik&csiigR- met hod accor di ng

to the 'rﬁﬁﬂgﬂd@} RY oBBaik Gl -L8)c @h@bg¥£eﬁaé£¥ﬁﬁ§ 'hav1ng
wherei n the al kyl %goups (strai ght, branched an

cycl fclommntasa abdadmbyornd 3 dig deaphinguehtas| loss of
nmet h t , py L e I

car b%%%?gsgyﬂ kgfe?nxtl gggr@y g%;cu%loﬁgcggﬁ %%1 X ?ﬂéferred
or diéferlminct Sbeh zascphepydrterhdat@lyeB) tal kylcination at

(C5 n s { C5- 15 68)- @ ko
car borr oty BE0REe B o e Rely P S i B
are defe r;embmmbéy @ﬁdmﬂxﬁw et her eof . The al kyI
and/ or ar Zd%na an ke get her éo for a..
cyclic ca naat SGCh ggl?ﬁ% q, car Soﬁgtg (5K {/n]ry ne
Carbeaﬁﬁéﬁsiﬁn(ﬁd@ﬂoﬁﬂﬁpcpt@ﬂ%ﬁanethbuhadEﬁﬁEQn may be
cycl .a tyrene, the 1, 3-carbonat f

3 pr oo POt inte S S puP KBS A of re (T voves
1 4 ?QEPQﬂﬁh? Q&a%ﬁ%e@u%ﬁaﬁog'é§cllcer%%?rbgdtﬁé same or
al kyl ene carbonates are et ene carbonate an
pr opsi Eher el b atvathe as| fﬂetéyzot@d?&tlhaprpﬁéflaﬁkgﬂ cyplotpxyl;

Ry ke@a%ggﬁst&ﬁa%? Cga%wa@es( CnE2Li A ¥he H A SAWs may be

al kyl

the same or different, such as phenyl; and

(C1-Cg) alkyl (Cg-Cg) aryl carbonates or (Cg.Cg) aryl
(C1-Cg) alkyl carbonates, wherein the alkyl and the aryl

group are defined above; and mixtures thereof. The alkyl
and/or aryl groups can be linked together to form a
cyclic carbonate such as the 1,2-carbonates (alkylene
carbonate) of ethylene, propylene, butadiene, cyclohexene
and styrene, the 1,3-carbonates of 1,3-propene diol and
1,3-butane diol, the 1,4-carbonate of 1,4-butane diol.
Preferred as alkylene carbonates are ethylene carbonate
and propylene carbonate.

It is noted that the alkyl group may be substituted
with a (Cg-Cg) aryl group (aryl alkyl group) or (C2-Cyp)
alkylene group (alkylene alkyl group). The aryl group may
be substituted with an (Cj-Cg) alkyl group (alkylaryl

group) or (C.Cqg) alkylene group (alkylene aryl group).
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30 al kyl ene group (al kyl ene al kyl group). The aryl
group may be substituted with an (Cl-C8) al kyl group

WO a004pbassyl  group) or (C2-Cl0) al kyl ene gr oupPCT/EP2003/050401

(al kyl ene aryl group) WD 2004/ 024658 PCT/ EP2003/ 050401
4 The al kyl ene group may be substituted with an
(C1-Cc8) alkyl group (alkyl alkylene group) or (C5-Cg)
aryl group (aryl alkylene group). The substituents

may T%@ ae%eMphi f i edhAs TR RLi onesk ahowes A tFhgnalephql)

may be an aromatic and/or aliphatic alcohol. The

al celaly1mgyote t@Miohydilikylenepotylydrdwc. (CER€g) aryl group
al i phatic al cohol conprises at |east one (Cl-C30)
al kylerygr abipy hpne oranp )be Toer aiphit i tunrdifc ey Rad/ or

CYCldy Gy t]fggiegl é@h@éﬂﬁo%'ﬁﬁog%vg?y be saturated or

unsat ur wherein 10 the aliphatic alcohol is
sat ur at e@her auage L de aPrefepaiell @rel/or aliphatic
(C1-

( CL-GHA)al kyhal coholor mReoRr fbLatlY c (el oBlal¥lc. me

of “conbi nati ons thereo erre
net kdnghaand elbanol .cdbraripeesadf lepdty hydr i (€1aCgohokEkyl
are diols such as glycol. 15 An exanple of an aronmatic
C5- CFoPc HRéFD @ab%é%o?t.ralﬁﬁé' sBppRFietedrsl/icd cygyic- The
have 13 BLeishapednéoriby bENissthesteavyr heh Grehdlkan, wherein
circular, cylinders and/ or an¥8i€desi red or arbitrary

moultded 213Pessed atcehdl ddedaForatedi tel ttiatgrated.
"Dn%été@ﬁ_e%%%oqcg@@aa@wgnpmn afb 20 AEERE8] y

particle size suita or carrying out the reaction,
suchi@schangeyl tdagoraliowtr &6Gbimatidnd hherebliodPreferred
according to the invention conprises a_ catalytic

convarss imsrk gy 0d o A neeh aydr-o Byrse Lamdo f arebhpidydics alcohols

t hen gengrall ¥ the,go datio between water 25 and
al cg%o ies bgt vve%n gﬁc and 1:100, preferably

bet ween Br5 eapdple20f A tdrowghichesqHes FdGohed fRephencl.

Catalytl%H%Pg%%%%kgnmggerial may have a pre-shaped form.

This form may be globular, circular, cylinders and/or any
desired or arbitrary moulded, pressed or extruded form,
including monolythic form or even a powder with an
average particle size suitable for carrying out the
reaction, such as larger than about 100 mm.

If the method according to the invention comprises a
catalytic conversion by combined hydrolysis and
alcoholysis then generally the molar ratio between water
and alcohol lies between 1:1 and 1:100, preferably
between 1:5 and 1:20.

Although the method for the catalytic conversion is
suitable for any dialkyl carbonate conversion, it is
preferred to use as a dialkyl carbonate an alkylene
carbonate such as ethylene carbonate and propylene
carbonate. Ethylene and propylene carbonate are most
preferred. In the alcoholysis the use of methanol is

preferred. The combined hydrolysis and alcoholysis in the
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suitable for any dial kyl carbonate conversion, it is
preferred to use as a dial kyl carbonate an al kyl ene 30

w@earoboeste such as et hyl ene carbonate and pr opp¢ERB2003/050401

carbonate. Ethylene and propyl ene carbonate are nost

preferred. In the al coholysis the use of nethanol is

preferred. The conbi ned hydrel ys+s and al coholysis in
t he WO 2004/ 024658 PCT/ EP2003/050401 5 catalytic

CO”%%&§H961@C§6ﬁ&BfEhdd3ahEQrHEﬁ@OQDQﬁmiH%thbaVSBttH@
results in a flexibility in the groductlon of the

cor HegEHkdPAgTEr B S afd adlféPF@]Pl Fhorfattée sgecnerion of

(al %%olcxs&é)s?eﬁdmg iReduali @Na iy e 88 hatkhecdiOher
5 predom nantly or solely with the sinultaneous

ford@ﬂﬁ@ﬁOlaﬁéS}e¢%d§EEbﬁrééﬁﬁéhoﬁl%ﬁﬁQRiedTﬁ@ FBehedel
3M.nd fln'éﬂ@l(}gtlt}?lé’ te 13C GQEHI Jaget@lrmecaﬂe%%ntsb%amn

urt ucl d by reference to th
foHamN mglenaﬁpbéscaMMnchhaﬁédprOV|ded for

illustrative r a n.Ls
L ustr aty Ve, 40, PHT 9P ARt é@%ﬁé&e &&%%&hg £bStne
prepamammdnnThélZn%@kﬁyﬂﬂaﬂabystsdm2¢@lpyenahe@nby to the
i nci nt , wetness. inpregnation of _Si
AL o0 PG o1 8E bR o3 PrRBH R O s a T Gt e
MAtfpdypo&@@eaua zbn@hinHIﬁMEelsobuti@m i tax a&ozisidered to
| oadi of. 10 w The particles were then dried at
120 a&ﬁP&Fﬁed for 2 hours at a tenperature of 450 C
andlﬁ&ﬂﬁh&ﬂlto af=agtsitoprepar8-B0 mesh. 20 Zn Cr203
(Engel'hard Zn- 0312 T1/4). and CuZn. Al 203 (£§9t r
83-3M) catd y r%a% ci"al € cBE 8Pyt y\ﬁﬂﬁ&ﬁlen
wer e presunably ared by .the nventio >
knealtft ity hd & eE g?“b?t%% S&r?%rég%o‘azf‘%)equl?g% A2§.7 m=/g)
Stiles I Gahyeh MBoularte) LapRral ot 2inc
nitrate solution up to a zinc loading of 10 w%. The
particles were then dried at 120 °C, calcined for 2 hours
at a temperature of 450 °C and crushed to a fraction of

30-80 mesh.
Zn.Crp03 (Engelhard zZn-0312-T1/4) and CuZn.Alp0O3

(Katalco 83-3M) catalysts were commercial catalysts,
which were presumably prepared by the conventional co-
kneading and co-precipitation method (see e.g. A.B.
Stiles in ‘Catalyst Manufacture: laboratory and
commercial preparations’ Dekker Inc. (1983)).

Catalytic testing was performed in a so-called 6
tubular nanoflow unit. This unit has 6 quartz reactors
with an internal diameter of 3 mm. Each reactor was
loaded with 0.15 gram of catalyst (0.2-0.6 mm diameter)
that was diluted in 0.45 gram of SiC (0.05 mm diameter).
0.45 g of SiC were placed on top of this bed and used as

feed pre-heater.



25 commerci al preparations' Dekker Inc. (1983)).
Catal ytic testing was perforned in a so-called 6

wo mmdloatessranof | ow unit. This unit has 6 quart zPCEER1008/850401
with an internal diameter of 3 nm Each reactor was
| oaded with 0.15 gram of catalyst (0.2-0.6 mm
di aneter) 30 that was diluted-i@ 9.45 gramof SiC
(0.05 mmdianeter). 0.45 g of SiC were placed on top
of this b@dceanlbaﬂmﬂ, ase f:eea:llwm heateedri¥® in situ under
2004#02?? PCIQEFZ%QS 0401 6, Once | oaded, the
cat al'yst s lete sPHICTRIMETLC RESFEYReat 04 2b rour.
and hecr t
nere ThoncBr cosur ead Tom 2B B e T 1Y B E o 4
m xt GPéasf mpet ol L awdhpropened cardremet @awasm&’eei g cfed
t he a r I o 0 ( )*
oget for " TR N2 Tl ow ol T 9 i (of oo RFy. " Aer
an |ﬁpgﬁhheperthiaﬂszﬁlh@upé ht7]nﬂy @Qr tcheé *rbabtors
wer e operaéed for 24 h, _du rln% which the Ii
products #EFeT cOhtiTHidadl §eEb %éﬂ%éﬁ)ﬁ6wréfﬁtli%% C, the

produehctdBs ahaty dgeratbe FEACEHOIM ! eIRENLAt WhecMaSHd ftﬁﬂquld
raised to 160 C for 16 hours to simul ate an enhanced

deacProaerbh WarRl GRIANUPBALNI PRPIREAG tforopff-line product
et hanalysts, \ﬂ@l@%%{&%%ﬁémﬁgéﬁ?@% %E%éﬁlrazs%d &

U u) u) -{ cor-1 a)
r7 U)‘L6§ °C for 1 hours to 81mulate an enhanced deactlvatlon

and metal leaching.

Results on methanolysis
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U-rr ZNN-) Hro 4-) COI NO) I.f) C) COrl1 ~+. O
43 a) Or-lI Lhn mro Q- UIC-IOCo ~-I , T Qa Nr-1I
WO 200424688 r-1 r- COLH U 41 Na) Orl) O ro BAT/€P200B/050401
HOU O CO-HI-I ro_ol 4 (DNfnrox OIfl
r‘y 41 - -P00 .H1.-1 L: 0 COv-I Lro O U 4-1 u)
0Q Nr-1 COC U a) a) C0-18 ©>11-1 UXHHHN

mLn IOroH.u0>2Hrl roAoro- H> UO o\o .

r4 t3) 0 TheOexamples repa)ktad :QlLtaLH)leCl CDe&P1 (s KAy GPe

( v-1 cr -1 U a)
1 oﬁatigy‘éic Tﬁgzttlrvﬁtya)OfocéF?Wﬁt% DrqRErSE By gimpregnagion
N +- ofr Bidh ) M 0L 010 a2Ss0aPfl Pded MgO with a zinc nitrate

-—_— o~

solution. These catalysts perform better than catalysts
prepared by impregnating SiOp with a Mg-nitrate solution,
which provided DMC and MPG at yields of 1.2 and
1.5 mole%, respectively, under similar conditions.

Even better catalytic performances are achieved with
zinc based materials that combine a high surface area and

a high zinc content. This is the case for the Zn.Crp03
(59 w$ Zn and 130 m?/g) and CuZn.Al,03 catalysts (22 w$%

Zn and 56 mz/g). These high-surface-area zinc rich
materials exhibit a catalytic activity that is comparable
to that of an Al-stabilised MgO.

Furthermore, Table 1 shows that a calcination of the
zinc based catalyst precursors to high temperature, e.qg.
400-600 °C, is favourable for their long-term stability.
It reduces the leaching rate of zinc components.

Results on hydrolysis

A PC-hydrolysis experiment has also been carried out

with the Zn.Crp03 catalyst. The operation conditions were

100 °C, 25 bar and a feed consisting of a PC:water
mixture of 3:1 molar ratio introduced at the higher space

velocity of WHSV=5 g/g/h and a Ny flow of 2.1 g/g/h.
Under these conditions, the Zn.Crp03 catalyst allowed a

MPG yield of 15.4 mole% without formation of side
products in detectable amounts. Under enhanced aging
condition at 160 °C, the leaching rate of zinc species
amounted to ~0.05 mg Zn/kg liquid product. For
comparison, a blanc experiment ran with a SiC bed allowed

an MPG yield of 0.2 mole% only under these conditions.



r4 4) () ©) U d) --gmUOEO (1) 00 >2> Nr C
CCCCa~U s4- EE-I - NNNNNI- QII Il Il
WO 00/0ga6B8 N -1 -r ola oN\O 0O\0 olo 0\O x x || roPQ/EPIO)3/a30401

oy Yy yuvuu (OHUNU-4 HHHH(0OUUNQNN E
X WO 2004/ 024658 PCT/ EP2003/ 050401 8 The exanpl es
reported in table 1 clearly showthe catalytic
activity of catalysts prepared by inpregnation of

Si 02511208 s Altssthabi bhseoh MQ Wity angi Bendy tyate
solution. These catal ysts performbetter than

cat aFy‘EP%rfse‘i‘Jr‘?&a?\rjéfétEyofng‘?‘ég%fh‘tqwoﬂ-02 with a
My-nitrate solution, which provided DMC and MPG at
yields of 1.2 and 1.5 nol e% respectively, under
simlar conditions. Even better catalytic performances
are achieved wwth zinc based materials that conbine a
hi gh surface area and 10 a high zinc content. This is
the case for the zZn. Cr203 (59 W% Zn and 130 nR/g) and
CuZn. Al 203 catal ysts (22 wb Zn and 56 nR/g). These

hi gh-surface-area zinc rich materials exhibit a
catalytic activity that is conparable to that of an
Al -stabilised MgO 15 Furthernore, Table 1 shows that
a calcination of the zinc based catalyst precursors
to high tenperature, e.g. 400-600 C, is favourable
for their long-termstability. 1t reduces the

| eaching rate of zinc conmponents. Results on

hydrol ysis 20 A PC hydrol ysis experinment has al so been
carried out wth the Zn. Cr203 catal yst. The operation
conditions were 100 C, 25 bar and a feed consisting
of a PC: water
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m xture of 3:1 nolar ratio introduced at the higher
space velocity of WHSV=5 g/g/h and a N2 flow of 2.1

WQ@L@kln2462% Under these conditions, the Zn. Cr 20BCT/EP2003/050401

catalyst allowed a MPG yield of 15.4 nol e% w t hout
formati on of side products in detectable anounts.
Under enhanced aging conditi-onoat 160 C, the | eaching
rate of zinc species amounted to -0.05 ng Zn/ kg
l'iquid product. For 30 conparison, a blanc experinent
ran with a SiC bed allowed an MPGyield of 0.2 nole%
only under these conditions. WD 2004/ 024658

PCT/ EP2003/ 050401 9 Sim kaf, fepujts are obtainable

with the other zinc supported catatysts of the
i nvention. WO 2004/ 024658 PCT/ EP2003/ 050401 - 10 CL

Al MS 1M6M%<§1%xf Qi et Egts@_t,@iata&w%%\i%fq gg?f?&anic

organl C carbonate to the correspon Ing a ,
wher epmbphate ofgdriiec coarbenareing @cmth@dt, ewhakehn the

aIcoQg? gﬂg/gﬁ Hﬁﬂé¥é 1 C§E€ﬁ9{8§%ﬂ~ éhg? apd{or water

suppor cat as c aimed rn claim1,
wheremnthhep2$$ﬁncsng¢p@nnedsupp@dgﬁd eaIpysses a

suppaort | al i el.ec ou
conp?|3|ggg§§%§}a%€éﬁé§ %g&ﬁ ﬁaﬂquZr%f %&523% %9and
nlxtwmp@othedecﬂtalystNEbMleassciEﬂuppbmtnmatarnaz which is
mhereiﬂ tge z'nc su orted catal |s fggng q¥
ot GERSERRY EHE" s P Uby EPBF AT (108 20 8al 1%

a ”E%%b5'029©20r kﬁhhhcm1§9§&k?%he%eo¥bthOd as
clainmed™in claim wherein the zinc supported

cat al3yst Mstﬁ@dﬁﬁﬂcﬂwlm@dkmeadlmgndl Ghelkin the zinc
ﬁ;fg%%&%%&%og tga§gtn%ss%ormgétg&ti%%fggn%tlngaphgtghpport
material with a zinc salt or a metallic or organometallic
speciles.
4. Method as claimed in claim 2, wherein the zinc
supported catalyst is formed by co-kneading or co-
precipitation of a zinc salt with the salt of an other
metal.
5. Method as claimed in claims 1-4, wherein the zinc
supported catalyst is calcinated at a temperature of
200-800 °C, preferably of 300-700 °C, more preferably of
400-600 °cC.
6. Method as claimed in claims 1-5, wherein the alcohol

is selected from an aromatic (Cs-Cg) alcohol and/or
aliphatic C1.C3p alcohol.

7. Method as claimed in claim 6, wherein the aromatic
alcohol is phenol.
8. Method as claimed in claim 6, wherein the aliphatic

alcohol is saturated or unsaturated C;-Cqg-alkylalcohol,

preferably C1-Cg alkyl alcohol or combinations thereof.
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5. Method as clainmed in clainms 1-4, wherein the zinc
supported catalyst is calcinated at a tenperature of

WQo48265LC, preferably of 300-700 C, nore prefrecaBP3008650401

20 400-600 C. 6. Method as clained in clains 1-5,

wherein the alcohol s selected froman aromatic

(C5-C9) al cohol and/or aliphkatioc-Cl-C30 al cohol. 7.

Met hod as clained in claim6, wherein the aromatic 25

al cohol iseyrhenals. cBaiMetihod asiclsailred WRefdal MR organic
wherein the aliphatic_.. alcohol is saturated or

unsaff 3Y_UTL-SCRoSAPKYY 4l CoHyINateyr dfaF ¥h| GaeenE e,

al kyhinitohpl @frbeaabinakignst kher @kre O 20040246584/ 0r
PCT/ EP2003/ 050401 - 11 9. Method as clainmed in

cl ai AEY1-BrORTeEPn PENbiBEANT I tderhsHER e2F sinplkylene
di al kytheagionate, diaryl carbonate, alkylaryl
carbonate, arylalkyl, wherein the alkyl and/or aryl
group8- caede] iznkéact sgepdeted et ady st nas kg e d in
carb 11 { NC: rt I

ot i noa i i e S LTS copary o 8ot St dine
car bbhat eUse 19f aUgénef suppdriced ferved satdtfistedasin
def i N im.1 . hy | ysi a i C
car bopar b 16713 T sd b LR SR e e R s
defi héd iWse cdfaiamzinfopuphericohiiiated vak cabollysirsednch

hydr8h¥§$slQ&nﬂ%heoggﬂgkgegaﬁf&%ﬁ%ﬁ%sis and hydrolysis of an

organic carbonate.



