1 - 7 June 2005 Eﬁm@ARATICN OF OXI RANE COMPOUNDS The present invention

relates to mmmﬂwﬂ r the preparation of oxirane conmpounds. Processes
for prepari onpounds such as propyl ene oxi de, have been known

for a | ong tinenussseUS- A- 3, 350, 422 descrihes a met hod conpr}a}qﬂmgﬁ@cting
ol efi nlcallﬁmunsaturated conpounds pref erably propyl ene, ' organic

hydroperOX| ummmmmm NMEsence of an effective dissolved catal yti c anount
of a sol ubl onpound. It is described that during the 10

epoxi dati on reaetso@n the organi ¢ hydroperoxide is converted al nost
gquantitatively to the corresponding alcohol. The al cohol can be recovered
as co-product, or reconvEREBHRBEIPNeORydKoRANBXFdMPOYNBEhydration to

ol efin, hydrogenation of the olefin, and oxidation to 15 hydroperoxide, or
by hydrogenol ysis to hydrocarbon followed by oxidation to hydroperoxide.
NL- C- 1010372 desdheb@sreaae}mtodes&rmdm ireilrg erse &t ian gorqaresyEe o i ttte

et hyl benzene r roxi de to .obtain ro ene oxi de and 1-phenyl ethanol.
The 1-pheny|p§y @F%%ﬁﬁ ? §ﬁﬁ§§ﬁﬁbﬁﬂd% drated to obtain styrene,

which is a usef ulpxsatoarstslersg foat @riedarfiery @bdi&far@eﬁir@aiundseaﬁidmr&

NL- C- 1012749 descri bes a .s n1|arF£roces qg |s reacted with
cunenehydrop?ﬁ&P(L?q() ﬁﬂé%ﬂ FETE 9¥P gﬁﬁﬁ@ Sropanol . The
lattes 25 isudescnisd tmm@&dinemserat |rr§etdﬁ@/dfcﬁf;ﬁd.smg) xeéamtamg

met hyl styrene, IQh i.s described to be an industriall pllca
conpound. SuPt qu ot InsatuRt&s 0 sf'orprr?g'ﬁ}y OHY 1S

co- produced Mﬁt%h%npﬁﬁ@édﬂa HReRER% i in the presence of an
effective dissolved catalytic amount of a soluble
vanadium compound. It is described that during the

10 epoxidation reaction the organic hydroperoxide is
converted almost quantitatively to the corresponding
alcchol. The alcohol can be recovered as co-product, or
reconverted to the hydroperoxide by dehydration to
olefin, hydrogenation of the olefin, and oxidation to

15 hydroperoxide, or by hydrogenolysis to hydrocarbon
followed by oxidation to hydroperoxide.

NL-C-1010372 describes a process comprising reacting
propene with ethylbenzene hydroperoxide to obtain
propylene oxide and 1l-phenyl ethanol. The 1l-phenyl

20 ethanol is subsequently dehydrated to obtain styrene,
which is a useful starting material for other chemical
reactiong. NL-C-1012749 describes a similar process in
which propene is reacted with cumenehydroperoxide to
obtain propene oxide and 2-phenyl-2-propanol. The latter

25 is described to be subsequently dehydrated into alpha-
methylstyrene, which is described to be an industrially
applicable compound.

Suitable outlets can often be found for many of the
products co-produced in the prior art processes for

30 manufacturing oxirane compounds. However, it can be



30 manuf acturing oxirane conpounds. However, it can be -
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beneficial to be able to produce solely the oxirane conpound such as
propyl ene oxide. A process has now been found which nmakes it possible to

prepare oxirane conpounds w thout the n_e%d to prepare 5
at the sanme tinme. The present invention

fyrthe npounds
elates to a proce QU‘P%%Oﬁze

preparation of oxirane conpounds, which process conprises: (i) oxidation

of an al kyl amgnafd wistlaite &1e AdA $oy IProdiag drFwdnbxite,

oXji¥aneont acti ng

at |east part,@f &J}B@M%@” r rQReraXide obtained in step (i) with
Eresence ot a dat y

olefin in the
al kyl aryl hydr oxy progeds ihassgysat deary fovndand icdhpekas

duct f st i YA t ' :
broduct {1 om il i B i R M R Wi e

st to obtain an oxirane conmpound and

firtorpassidilieon

&eﬁ:,é ﬁ%ﬁ%dr ogen

to obfai n al Kylranhdr atonpeastdgpatt tdfe wemeh tiisne .20 recycled to step (i), in
whi ch process the.al kyl aryl. conpound _is_di(isopropyl benzene. .t has been
found that the ug[gleo#f s(ﬁ%étoﬁﬁﬂ%lorbgﬁg&(’? sa%;?r(%é;srsocaesssdgtgocrri%ed above
makes that therepdraaiminto fofoxdldareaaradmpramdss svrmldierptdwasd n a simlar

process in which ethyl benzene or cunene are used. Wt hout

wi shing to be

bound to any 9HEIY€8% is thought that di(isopropyl) benzene does not
only have theigpti on dxddagdlory o ae EN&y1hAMdRePIUPEIde G liky ity hat 30

furthernore the al kyl substituents which are present are
10 hydroperoxide,

(i) contacting at least part of the alky
hydroperoxide obtained in step (i) with olef
presence of a catalyst to obtain an oxirane
alkylaryl hydroxyl,
15 (1ii) separating oxirane compound from rea
of step (ii),
(iv) contacting at least part of the reac
from which the oxirane compound has been sep
hydrogen to obtain alkylaryl at least part o
20 recycled to step (i),

laryl
in in the

compound and

ction product

tion product

arated, with

f which is

in which process the alkylaryl compound is di (isopropyl)

benzene.
It has been found that the use of di(iso

benzene a process as described above makes t

propyl)
hat the

25 amount of alkylaryl can be smaller than in a similar

30

process in which ethylbenzene or cumene are used. Without
wishing to be bound to any theory, it is thought that

di (isopropyl) benzene does not only have the option to
carry more than 1 hydroperoxide group, but that
furthermore the alkyl substituents which are present are
converted faster into a hydroperoxide group, measured as
number of hydroperoxide groups per litre of alkylaryl per

hour oxidation time.



converted faster into a hydroperoxide group, neasured as nunber of

hydr oper oxi de groups per litre of al kylaryl per hour oxidation tinme. - 3 -
7 June 2005 Preferably, the alkylaryl for use in the present invention is
prepared in a process for preparing cunmene in which process brapene S
reacted with benzene in the presence of "a suitable catalys?q Stictt
processes have been 5 described in_ EP-A-361755 and in EP-A-371738. These
processes gener aPrgiezedldi - theprdpyloasiledorasiss B theodmrasent

Convent i onal l;y,,el8§ o3 l:l%egrr%%%tlje(an i?)’; %dﬁgﬁgsggug%ﬁ i&% Adidploffiettd | | ation

]

colum where benzene 1s epar at ed . he bottom product of
the 10 first icomlnieh progesst Prapsecond selaghediditd dengand sin ddpgar at ed

of f, and T1nalllercle 0Lt QURLAINC b1 | SREANGRRIHUEL SR ibddh @
third distilFation col'um ere di-isopropyl benzene 1's separated off.
Conveft i onal KescdiibesopgmopA-Bed3sdfé s andedn #EF-&-BY 73#nsdlledet i on unit
where di-isopropyl benzene i.s r t i t, i e S e of a
transal kyl at o] %%§§F§I€§pefgl& t%F%%tSﬁ%ﬁgFgﬁﬁégﬁgﬁ%gﬁéﬂ%éﬁ%%hi g to the
present i nveptroductpr Soavabty onsdd yparheofcrukle dieadtiapr gmddieriz eire
prepared in the proces

of i.ng _2Q b . The, oxi dati
01 Lo al kyl SV £ obd it Fo Ot 5y ity WTF 413 LRt 1 1 he

art. The oxi dabla@atedn offfe Gaibseefheditlyi,N thize Hotddnd groaRa-t rof hehepr esence
of a diluent. This diluent is preferably a conpound, which is 25 Jiquid
undet®t he reddfiSén COGMITL iTon SR tPoés SFEO e SO U (ST NGRS g

nmaterial s andephodield ¥ Red fidanavser cHhedtddieBrodhitlso the: a
compound mece s oA i Yot 95 sont 15 B LIS A1t 1A S Tt |
where di-isopropylbenzene is separated off.
Conventionally, di-isopropylbenzene is sent to a
15 transalkylation unit where di-isopropylbenzene is reacted
with benzene in the presence of a transalkylation
catalyst to obtain cumene. The process according to the
present invention, preferably uses part of the di-
isopropylbenzene prepared in the process of reacting
20 propene and benzene.
The oxidation of the alkylaryl can be carried out by
any suitable process known in the art. The oxidation can
be carried out in the liquid phase in the presence of a
diluent. This diluent is preferably a compound, which is
25 liquid under the reaction conditions and does not react
with the starting materials and product obtained.
However, the diluent can also be a compound necessarily
present during the reaction. For example, if the
alkylaryl is di(iso-propyl)benzene, the diluent can be
30 di (iso-propyl)benzene as well. As will be known to
someone skilled in the art, water can be present during
oxidation. If water is present, the water preferably is
slightly basic. The water preferably has a pH of between

more than 7 to 8.




al kylaryl is di(iso-propyl)benzene, the diluent can be 30

di (i so-propyl )benzene as well. As will be known to soneone skilled in the
art, water can be present during oxidation. If water is present, the water
preferably is slightly basic. The water preferably has a pH of t ween
more than 7 to 8. - 4 - 7 June 2005 The |5lro'duct obt ai ned i J%’fee% 1) can be
used as such in step (ii), or it can be preferred to separate off sone
conpounds, or it Tégn prednass ehtednes dm pteke {ar tcast hehaisesd RfuctuBbt ai ned

and to use a oy n t gﬁees& iséqimcqp ' | t rt

w || appreci gle%ﬁfa(rlal)vﬁ é%n%aé]ngccreargf&%: rrpounrs can B%ee%;%fe%s%tdﬁn t eE'a
product of steepqunds ardch cdrkde guaferad B conrerussl panto of the

hydr oper oxi de_group, .i.nht y. y. 0 I erted.

Sur pri si ngl y,p]%&v\cg-‘s ?boq:ua%dlaetcﬂaafq{#)i%él s“%{leot k?egrg%lgr ed trg apur| éyyt he product
of step (i) lpforemsuseSameorst egkililied it ties aheewifldureabptext i atoerpchetds

containing ortho-, substituted alkylaryls are | ess preferred for use in the
process accordifig'd & e scecmpc%/ t535h P tp]f/%gseorftodﬁh t%? t%%?&lu&

Iort ho- Zgbit i tdftf @l;heqi k?/ilk)a,r 3elss|@aﬂef rllkyl arouessan teacdimerti@fattably, at
east mt  of the al kyl aryl s or use in step (i) of the process of the
present i nvé’rﬁqr&i’%#ﬁ zﬁlrsq}’n%'t it P J}Y%ﬁ’&]slﬁifs?'ﬁ Lﬂléogarélmaa?rrill s.
More prefer alinbordtedteas! Q-PMtsingine A& spacifded lohad 1easd @5 %, of
the al kylaryls for use in the process of the presen{, i nvention are, neta-
substPt ut ed GrEePEed R RYIKY DRt 95 HrsRr (1o B tY950i Y'4- up of

|l ess reactiveyre kpiljaryls in the process according to the present 25

invention, it isS especially preferred that the(frocess o
It has been found that compounds containing ortho-

substituted alkylaryls are less preferred for use in the
process according to the present invention. It was found

15 that ortho-substituted alkylaryls generally are less
reactive. Preferably, at least 80 %wt of the alkylaryls
for use in step (i) of the process of the present
invention are meta-substituted or para-substituted
alkylaryls. More preferably, at least 90 %wt, more

20 gpecifically at least 95 %wt, of the alkylaryls for use
in the process of the present invention are meta-
substituted or para-substituted alkylaryls.

In order to prevent build-up of less reactive

alkylaryls in the process according to the present

25 invention, it is especially preferred that the process
according to the present invention comprises a further
step by which at least part of less reactive alkylaryl
compounds are removed. Preferably, such process step is
subjecting at least part of the product of step (i) to

30 distillation. The bottom product can be used in step
(ii) . The product distilled off will contain a relatively
large amount of less reactive alkylaryls. This product
can be sent to a transalkylation unit as described above.
In the transalkylation unit the product can be converted

35 into a product containing more reactive compounds or can




according to the present invention conprises a further step by which at

| east part of |ess reactive al kylaryl conpounds are renoved. Preferably,
such process step is subjecting at |east part of the product of step (i)
to 30 distillation. The bottom product c be used in step (ii%. The
product distilled off will contain a relatively |arge anoldt"®f09%ss
reactive alkylaryls. This product can_be sent to a transalkylation unit as
descri bed abéﬁéﬁoﬂW¢ﬁqﬁﬂt#ﬂﬁﬂxﬂQ@Handﬁ1Qﬁﬂﬁa1nkﬁ$NQxﬁRnglﬁuﬁlkybonverted

35 into a pr%q}b%g:i%r?é UG HPrE-deactd ounds or can - 5 - 7 June
erte

2005 be conv i nto conpounds contai ning a single alkyl substituent on
the aromatic grodm stepsteip)(i idlkyallaksptlapddnpiopeirdxicetained nend in  step

(i) is conta i.tyh [ anes . Of . t o-obtai n an
oxi rane conpf)ét&%g) \gnlc} h%d?'{)dxr{}a%%yef%%ﬁpgﬁ@ ca§ arf)ylsrfl R/%%T g%}%agnéé%ié)%b%)y used
in sBch procegs lymiprticedpttd traminumoncagid icanmndidrandi | i cate. A preferred
catal yst is scribed .l ER- B-345856.  Such catalyst c rises titaniumin
chem cal 10 glglrdﬁ%iror}l{ talqéwq\/aﬁyl‘} a 414 c?qsk’fsﬁ nguacﬁh/%%/n i o X u%sfc:iijcrél ite
whi ch cat al ystudhs patetosi sza kbl cengnyi sids ﬂirﬂmﬁgmatdrngs:tm&dﬂ&/c?‘m‘n cgrrpoung Wi th
a stream of seoys titani tetrachl aride,, b). cal cinipg, the obtaine
reaction pro G- Sst @ppaﬁelggrﬁf% W%M%Fsilss cﬁeslcff%lq%é]p]rrbduct of step b).
The reacti onmpemenalsas eor Giredcaalal yideidis TafBal BldH 85 AW HASSIHES, (N
partjcul ar a%ﬁwggﬁpenatures in the range of fromO to 200 C, preferably in

the t&nge fr nag 15930 WA EhriRe S B s % 10t9a3i%i cal as |ong
as it sufficesitieamaivd aiHidheadd1r tiProyiadindl d byd d)i qui d condi tion.

At nospheric pressure may be satisfactory. In general, pressures can
impregnating the silicium compound with a stream of
gaseous titanium tetrachloride, b) calcining the obtained
reaction product of step a) and c¢) hydrolysis of the

15 product of step b). The reaction generally proceeds at
moderate temperatures and pressures, in particular at
temperatures in the range of from 0 to 200 °C, preferably
in the range from 25 to 200 °C. The precise pressure is
not critical as long as it suffices to maintain the

20 reaction mixture in a liquid condition. Atmospheric

pressure may be satisfactory. In general, pressures can

be in the range of from 1 to 100 x 105 N/m2.
The olefin to be used in the process in the present
invention depends on the oxirane compound to be prepared.
25 Preferably, the olefin contains from 2 to 10 carbon
atoms, more preferably from 2 to 8 carbon atoms. Most
preferably, the olefin is propene.
At the conclusion of the epoxidation reaction, the
liquid mixture comprising the desired products is
30 separated from the catalyst. The oxirane compound can
then be separated from the reaction product in any way
known to be suitable to someone skilled in the art. The
liquid reaction product may be worked up by fractional

distillation, selective extraction and/or filtration. The



be in the range of from1l to 100 x 105 N nR. The olefin to be used in the
process in the present invention depends on the oxirane conpound to be
prepared. 25 Preferably, the olefin contains from2 to 10 carbon atons,
nore preferably from2 to 8 carbon atons. Mst preferably, the olefin is
propene. At the conclusion of the epoxi'da‘ii'on reaction, thEJ”'P‘? E&?Ebl m xture
conprising the desired products is 30 separated fromthe catal yst. The

oxi rane conpmatthlomet, tdren sl wsparvdtieh fight Hee reptenn grddamy i n any

way known t | tab SO L1 ' r iquid
reaction pro urgfea?rc;{!yécgeéﬁ%ér%e %gaqbqé;yfa&r%a}e]t ﬁg}f\%#]ogéfos%#? arg%]gn]?é sel ective
extracti on antfaycled tfat i hrthdre utflizatikeme 2005 catal yst, any sol vent
whi ch m ght be present and any nreacted ol efin,or al kyl.a hydr oper oxi de

. |
may be  recycled THCRIR (TGP uth 1 ST GF. Brocheh Qe YT TN be carr i ed
out wet h t he datedlyadtysin ithd hodmwraf of lwttifr yof of mowivg rigedesir o a

fluidized be However, a. fixed bed is preferred for |arge-scale
ndust o et pd RS PR S 1S rra PRSI B i se
manner, sem -1Gdd MBS Vi rdusteoidl rappisl et e, [Tl gh-soss @i aydbd he

reactants may 10 then be passed through the catal yst, bed, so that the
ef fl uent frofidHe-§ERUS ot ARATR IR HATH Ty $90E CIR LR EA R} Y sfT

Subsequent | y,catit drfasiis BAr tried 1l ¥R DI Udte £OA0 ©d i O Onay
hydr oxyal kyl aryl from whi ch an oxirane 15 conpound has been separated off,

i's séBj ect ed Ghen meImARARE i GHOUShydio RataIvaT thedt entthdk chhean be

gfse?r g%”%bsfezf%léloféﬁééftfpf}g? re'frgeﬁltl;é%gbfﬂ&g%né/“ i A Oasn o Pty arf&LPerature
from catalyst.

Subsequently, at least part of the reaction product
containing hydroxyalkylaryl from which an oxirane
15 compound has been separated off, is subjected to

hydrogenation. A hydrogenation treatment which can be
used comprises contacting reaction product with hydrogen
at a temperature of from 100 to 330 °C, preferably of
from 140 to 330 °C, preferably of from 180 to 330 °C,

20 preferably of from 180 to 320 °C, and a pressure of from
0.1 to 100 x 105 N/m2, more preferably of from 0.1 to
50 x 102 N/m2, most preferably of from 0.1 to 30 x

105 N/m2. The ratio (mol/mol) of hydrogen to alkylaryl
hydroxide contacted with the catalyst is preferably at

25 least 0.5, more preferably at least 1.0, most preferably
at least 1.4. The hydrogenation treatment is carried out
in the presence of a hydrogenation catalyst. Generally,
the hydrogenation catalyst will contain a metal on a
solid carrier, which metal catalyses hydrogenation.

30 Preferred catalysts are catalysts containing from 0.5 to
5 %wt of metal or a metal compound on a carrier.
Preferably, the metal present as metal or metal compound
is one or more metal chosen from Group 1b, 2b, 3a, 4a,

4b, 5b, 6b, 7b and 8 of the Periodic Table of the



from140 to 330 C, preferably of from180 to 330 C, 20 preferably of from
180 to 320 C, and a pressure of from 0.1 to 100 x 105 N n2, nore
preferably of from0.1 to 50 x 105 N nR, nost preferably of fromO0.1 to 30
x 105 NnR2. The ratio (nol/nol) of hydro,gen to al kyl aryl %drgxide
~contacted with the catalyst is preferably’ at 25 |east 0.5, 7n8P@2¥%ferably
at least 1.0, nost preferably at least 1.4. The hydrogenation treatnent is

carried out Blementgpraesgicdoed n Mkl dipnmdhednh chtGhgmistGeranrdl |y, the
hydr ogenati o st.w 4l I n t ol Ji | er |

met al cat al ysrbekgﬁ%i;éd%r/’og%#ac% |Ec:)cgllqﬂi3‘f%k Pr@?%r@dﬁ %éa}f%ﬂg’t stl‘ﬁai?? gﬁ%:%%glelrs%\é;éﬁ@

cont ai ni ng frasnnetmalt cor Snéfal ofommaid ars padetad i wonpbundsnfeumwdrri er .
Preferably, the e present .as netal.. or tal, conpound. is one or nore
nmet al chosen raotm%aéo}hpcareto&%tfs AV A%Emébh %‘%,Pv%s%%' 8 of the

Peri odi c Tabl e ofCated ysth -suithble 2865 e nantisydiespndtechd natt eeddsthndbook
of Chem stry an Physics, 63rd Edition. Mst preferably, the nefal present
as netal or r;LI %é; SIP 3 Lt I%ﬁ‘ﬁfﬁt 19° ffloftﬁé*ﬁ%%@’%e{}&ﬁ%’aﬁf]; ysts
can give a hifyone arhviaslsi . okl eaial yesisounid tieds eodeti geatdcdydspgenat i ng

at least part of the reaction product containing hydroxyal kylaryl from
whi ch an oxi %ﬁ&tﬁ%}fﬁ%s ate DT, 2 2P het RE8% yst s

described in ddsHvbths % Jdesp stat@mstSs e £adcppst ScHRFPIAS] g a
copper compound, a 10 zi nc coppound and at | east one conpound sel ected from

the 18roup cHASIGIMPIhIANE Mueast Qif RMBRIHETNECEd rBFan e h and

m xtures thergfup UG A AY YH IBIR nH @k £:0 00 Man IGReh i ESUh s At
relatively | ow tenperature, "~ In step (iv) of the present process, these

catal ysts ar €28 RiEr 1Y et was Lherel atIvd cFatabimapoere 250 C.

found to give good results at relatively low temperature.

In step (iv) of the present process, these catalysts are

15 preferably used at a temperature of from 100 to 250 °C.
Preferably, such catalysts comprise from about 10 percent
by weight to about 80 percent by weight, calculated as
the oxide, basis the total weight of the catalyst, of
copper. Further, such catalysts preferably contain from

20 about 10 percent by weight to about 80 percent by weight,
calculated as the oxide, basis the total weight of the
catalyst, of zinc. A preferred catalyst contains from
about 10 percent by weight to about 80 percent by weight,
calculated as the oxide, basis the total weight of the

25 catalyst, of copper, from about 10 percent by weight to
about 80 percent by weight, calculated as the oxide,
basis the total weight of the catalyst, of zinc, and from
about 0.1 percent by weight to about 20 percent by
weight, calculated as the oxide, basis the total weight

30 of the catalyst, of rare earth. A further preferred
catalyst contains from about 10 percent by weight to
about 80 percent by weight, calculated as the oxide,
basis the total weight of the catalyst, of copper, from
about 10 percent by weight to about 80 percent by weight,



Preferably, such catal ysts conprise fromabout 10 percent by weight to
about 80 percent by weight, calculated as the oxide, basis the total

wei ght of the catalyst, of copper. Further, such catalysts preferably
contain from 20 about 10 percent by weight to about 80 percent ba/ wei ght,
cal cul ated as the oxide, basis the total ight of the cafdV§&€%0%f zinc.
A preferred catal yst contains from about 10 percent by weight to about 80

percent by wslagiftulated ad ditel arldeae kpgide thmdictahaveight okigre of the
25 catal yst, of r,~d ram.ab rﬁgd]g i 1 %S)t

percent by wecl%g atcl, cdl couq a@gﬂﬁa%%é&o@? e, tb?é&?t%&%%&al% of the
catal yst, of tzi rdbowEn®F menceaaiiolty veligidr cdrts iy tied ghvtab wbbaitt 20F

percent by ' | at t he oxid ' e ' 0 of
t he cat al ystﬁo r%aé:rag%}e%’t ﬁOfe% ]T%ﬁ? rglglr"?'pr]'\‘eﬁE e%é%%lscéal{]eaﬁéy%g%oﬁgﬁgs rom
about 510 per centtaiynandimgin gleoutalidutpeftgrer dentwdiyghwei tghtabwoatt cul at ed as

t he oxi de, sis the tatal weight of the catalyst. of copper, fro about

10 percent b %e&ﬁeqto%é’bé’fﬁl ’pecr‘—’gec?ﬂ %%Fé/\ea}%fﬁl?e -O’élc?g'?ekﬁ%]esz

cal cul ated asdthal wdidtht ESithd hedaihalt weifjhdopdet hef remtaibynst , of zinc,

and from about 0. 05 eperg}ent by .wei to about 30 percent by weight, basis
f, SE

ht
the total weildhPFHCNthP% TG CvrrRaY it RRTEHurh et ferred

catal yst 5 celdylatddBabtiE qRer i P eiial avaethgnt SO fgs cent by
wei ght, cal cul ated as the oxide, basis the total weight of the catalyst,

of céPper, frGhaEpst: BF Fmentdy Sy RPIY dbAR BRF PRI BSIHRE ght |

cal cul ated asd hpdut 4 ientt Ny, il Rghtve ikl i SfcRdec ot od BdiStor Of
zinc, and from about 0.05 percent by wel ght to about 30 percent_ by weight,

basi s the tottdle WatFhY ST dheikaniun. Ao Aneisr 2edt et bret erred
cat al yst contains from about 10 percent by weight to about

80 percent by weight, calculated as the oxide, basis the
15 total weight of the catalyst, of copper, from about
10 percent by weight to about 80 percent by weight,
calculated as the oxide, basis the total weight of the
catalyst, of zinc, from about 0.05 percent by weight to
about 30 percent by weight, basis the total weight of the
20 catalyst, of zirconium, and from about 0.05 percent by
weight to about 30 percent by weight, basis the total
weight of the catalyst, of aluminium. And a further
preferred catalyst contains from about 10 percent by
weight to about 80 percent by weight, calculated as the
25 oxide, basis the total weight of the catalyst, of copper,
from about 10 percent by weight to about 80 percent by
weight, calculated as the oxide, basis the total weight
of the catalyst, of zinc, from about 0.05 percent by
weight to about 30 percent by weight, basis the total
30 weight of the catalyst, of magnesium, and from about
0.1 percent by weight to about 20 percent by weight,
calculated as the oxide, bagig the total weight of the
catalyst, of rare earth.
After hydrogenation, the hydrogenated product can be
35 recycled in total or in part. If only part of the



contains fromabout 10 percent by weight to about 80 percent by weight,

cal cul ated as the oxide, basis the 15 total weight of the catal yst, of
copper, from about 10 percent by weight to about 80 percent by wei ght ,
cal cul ated as the oxide, basis the total weight of the azg é of zinc,
from about 0.05 percent by weight to about” 30 percent by V%%1005ba3|s the
total weight of the 20 catalyst, of zirconium and from about 05 percent

by weight t&ySEeaeradasenmasudsy hﬁelr@ﬂYCl@&bl $henslasgrgd ﬂﬁb‘eﬁicﬁﬁtorbf t he

catal yst, of al t: I i rom
about 10 per celntlﬂb sté\[ﬁelﬁ%%cfo &E{ta cce]{;lr%%rgac\/\t% sxﬁ. a%u atJed as

t he 25 OX|desdmmmnetShihhadﬂinMﬁhﬁuanﬁ the cat al yst, of copper, from
about 10 percent by weight to about 80 percent by weight, calculated as
the oxide, basis the total weight of the catalyst, of zinc, from about
0.05 percent by weight to about 30 percent by weight, basis the total 30
wei ght of the catal yst, of nagnesium and from about 0.1 percent by wei ght
to about 20 percent by weight, calculated as the oxide, basis the total
wei ght of the catalyst, of rare earth. After hydrogenation, the

hydr ogenat ed product can be 35 recycled in total or in part. If only part
of the - 9 - 7 June 2005 hydrogenated product is recycled, the desired
fraction can be separated off in any way known to be suitable to someone
skilled in the art. 10 7 June 2005 CL Al MS 1. Process for the
preparation of oxirane conpounds, which process conprises: (i) oxidation
of an alkylaryl to obtain an al kyl aryl




hydroperoxide, 5 (ii) contacting at |east part of the al kylaryl

hydr oper oxi de obtained in step (i) with olefin in the presence of a
catal yst to obtain an oxirane conpound and al kylaryl hydroxyl, (iii)
separating oxirane conpound fron1re28tion product 10 of s%ﬁaﬁé%@% and
(iv) contacting at |least part of the“reaction product fro f%n
oxi rane conpound has been separated, with hydrogen to obtain al kyl aryl
| east part of which is recycled to step (i), 15 in which process the
al kyl aryl conpound is di(iso- propyl) benzene. 2. Process according to
claiml1, in whichin step (ii) alkylaryl hydroperoxide is contacted with

propene at a

tenperature in the rarge. @ 1m0 to 200 C, and a 20

pressure in the range of from1 to I00 x 105 NNnR2 in the presence of a
catal yst conprising titaniumon silica and/or silicate. 3. Process

according to

1Cl aigp x”th‘@"i;ﬁjé e sy, ‘%B?!itg_i step (1v)
is carried out at é*gﬁﬁigﬁﬁeratu e é% fﬁﬁ%%géggto f%ﬂb,(gﬁg a pressure of

from 0.1 to

10

15

20

25

willcoh ¥odda.comprises:

(i) oxidation of an alkylaryl to obtain an alkylaryl
hydroperoxide,
(ii) contacting at least part of the alkylaryl

hydroperoxide obtained in step (i) with olefin in the
presence of a catalyst to obtain an oxirane compound and
alkylaryl hydroxyl,

(1ii) gseparating oxirane compound from reaction product
of gtep (ii), and

(iv) contacting at least part of the reaction product
from which an oxirane compound has been separated, with
hydrogen to obtain alkylaryl at least part of which is
recycled to step (i),

in which process the alkylaryl compound is di (iso-
propyl) benzene.

2. Process according to claim 1, in which in step (ii)
alkylaryl hydroperoxide is contacted with propene at a

temperature in the range of from 0 to 200 °C, and a

pressure in the range of from 1 to 100 x 105 N/m?2 in the
presence of a catalyst comprising titanium on silica
and/or silicate.

3. Process according to claim 1 or 2, in which the
hydrogenation of process step (iv) is carried out at a

temperature of from 180 to 330 °C, and a pressure of from

0.1 to 50 x 105 N/m2.

at



