25 July 2006 - 1 PROCESS FOR THE PRODUCTI ON OF PROPYLENE OXI DE The
present invention relates to a process in which feed conprising aryl

al cohol is contacted with catalyst, nore specifically feed nﬁ @;ing

1- phenyl ethanol (also known as a-phenyl ethanol or nethy?sﬁﬁﬁ @
carbinol) 5 and/or substituted 1-phenyl ethanol. A commonly known process

' n which aryl alcohol ispnogg%xﬁéﬁe&s%ﬁ&u%nh% PerdpyBm@AbRinesSt 1S a

process in which propylén e and styrene are produced starting from
et hyl benzene. I n general such process involves the 10 steps of (i) reacting
et hyl benzene with oxygen or air to formethylbenzene hydroperoxide, (ii)
reacting the ethyl benzene hydroperoxi de thus obtained with propene in the
‘presence of an epoRhdaprenenat dhyshtionyreldtepr tpylkepeoaeisde ianedhli-qdhenyl

ethanol, and (Lii), 15 convertin he.1- phenyl ethanol intq.styrene b
Cehodrat i on usT BN CuPEABRouBRY Y 82 FaRoLats foptacked lndr HREml ko
‘process conpri@sﬁetggeaﬁmgaagnyreeea Ebﬁ?gggﬂﬁgolLﬁﬁéﬁyﬁhek%%n%q|Ra§%o

cunene. In this process, cunmene is reac wi th oxygen or air to 20 form
cunene hydropekog¥teasunpheniydebhanoki de matibysbpaenyd icarbéactldd with

propeng in the_pr nge,of .. ap_ .epoxidation yst to yield propyl ene
oxi de gnd 2-ﬁ%@%gﬁgpgggggéFgg?ﬁeglﬁbggyicgﬁﬁgéggdnverted i'nto cunene with
the hel p of a het exogemeoNSy CRhaky Shratés25ihydhogRnarli hakbhopr agesses

are described for exanple in WD 02/48126. It was found that in the
preparation ofc%F??rE?eOHbF? the help of a catalyst is a process in

which propyleng oxide and styrene are produced starting

from ethylbenzene. In general such process involves the

10 steps of (i) reacting ethylbenzéne with 6xygen or air to
form ethylbenzené hydroperoxide, (ii) reacting the
ethylbenzene hydroperoxide thus obtained with propene in:
the presence of an epoxidation catalyst to yield
propylehe oxide and l-phenyl ethanol, and (iii) |

15 converting the l-phenyl ethancl into styrene by
dehydration using a suitable dehydration catalyst.

A further well-known process comprises the

manufacture of propylene oxide with the help of cumene.
In this process, cumene is reacted with oxygen or air to

20 form cumene hydroperoxide. Cumene hydroperoxide thus

| obtained is reacted with propene in the presence of an
epoxidation catalyst to yield propylébe'oxide and
Z2-phenyl propanol. The latter can be converted into
| cumene with therhelp of a heterogeneous catalyst and.
25 hydrogen. Suitable processes are described for ekample in
WO 02/48126. | o
It was found that in thelpreparation of aryl alcohol,
by-products are formed. Such by-products can be dimers

and trimers of the aryl alcohol such as bis{aryi



by- products are fornmed. Such by-products can be diners and trinmers of the
aryl al cohol such as bis(aryl 25 July 2006 2 alkyl)ethers. In the process
in which ethyl benzene is used, a major part of the bis(aryl alkiu}ethers
formed was found to consist of bis(a,a-pheayl ethyl)ether,z%W#% 006 5
assumed to result fromthe reaction between“two 5 nol ecul es of 1-phenyl

et hanol . These by-products such as diners and triners are difficult to
separ at e fron1t?i;Y¥&®ﬂh%I%coﬁﬁlthﬁiPé°Fhé§ sanwhish B&hydbendemer iisy

separation. In past t t ' [ tQ. t resence
of these by-pro&d';tt]%%'s?nn'l?:ﬂéé'L a[%/*ea?go{ﬁ%?.Eigt(%%p%ﬁgié{g%’/gﬁﬁe%ﬁa%%ﬁ@g;s
described in UzAdhd, t635conbesti 6fibiatfapa-phehh atillaleedlal, which
containing reaction mxture is described in general terns. In the

exanpl es, the bot tTHAFIREITVEBFULhel TN SEPEI BBRBRIPE BERYELH E¥O The
bot { om 1 act | Ofngiddy 1SS ORI SPE! 0L AL ATRHBLS Bl_BeBUChY RLSHUSLS.

In the process of GB-A-1,127,987," a substantial anmou elatively
heavy conpoundsiimersoraretl tatinémes caneli dibhscalt thi sapahetdi ikl ahieon

colums are operated., A _,substanfial, anount of these_rel atively heavy .
conpounds is Zfﬁflstqllcfceodw ewrfﬁeg%laﬁlﬁ%lyiga'br%iﬁ sB8 fOFPREr dPEYBEher it h
the al pha phenydereitaiian or1dlitred ydsbengyt 2l tebobt dbeenpbhiofewssObaid

US- A- 3, 452, 055 nakes use of a vaporizer for separating the different
conpounds. VapdiQ Zd¥&s RI&FRENRA Of cthesarky woeeduchs chhother axyihalgpehed -and

trinerigy 25 produq§§théItdyy%ﬂgy%ggfﬁbgéggggtéggcifgegrgﬁence_df smal
' US-A-3,351,635; the disti;lation of the aryl alcohol
containing reaction mixture is described in general
terms. In the exampies, the bottom fraction of the
distillation is dehydrated. The bottom fraction will
15 contain.substantial amounts of heavy by-products. In the
process of.GB-A—1,127,987, a substantial amount of
relatively heavy compounds is formed at the conditions at
which the distillation columns are operéted. A |
substantial amount of these relatively heavy compounds is
20 | distilled overhead and is processed fﬁrther together with
the alpha phenyl ethanol or dimethyl benzyl alcohol. The
process of US—A-3,452,055 makes use of a vaporizer for
separating the different compounds. Vaporizers tend not
to separate aryl alcohol from the dimer and trimer by~
25 producfsﬁ ‘

It has now been foﬁnd that the presence of small
amounts of relatively hequ compOunds such as the dimer
and trimer by-products, can-iead,to_deterio:ation of the
product obtained in.a subsequent process step. Products

30 were observed to contain substantially more heavy 7 '
compounds if the feed contaihed;small amouﬁts of

relatively heavy compounds.



anounts of relatively heavy conpounds such as the dinmer and trimer
by-products, can lead to deterioration of the product obtained in a
subsequent process step. Products 30 were observed to contain
substantial |y nore heavy conpounds if the3feed contained snmrEBihts of
relatively heavy conpounds. 3 25 July 2006 Therefore, the present
invention now relates to a process for the preparation of propyl ene oxide,
whi ch process conprises: (1) reacting ethyl benzene hydroperoxi de and/ or
cunene hydr oper d¥iedefgineh privhereet i BRaepEbpy| BAY sRilgEcsan® 2

1- phenyl et hanol and/or 2-phenyl -2-propanol, and (2) contacting at el evated
t enper at ur epfreed scorfprr sthg prepheaylienharfol piaorl bene- phédyl - 3hardpanol (1)
with a heterogeneous catalyst, in which process the feed of step (2)
conpri ses aprodests Q@odprisus.of conpounds having a nol ecul ar wei ght of at
| east 195. The feed for use in the present process is obtained froma

precedi ng epaxi datdon; s epcwhebehBenBY diRReRd e ds LRAFHE AMnidhedr opene
to yield propylene oxide. As nentioned above, hydroperoxi des which are

convent i onakl y usedaracureon Mydsones oxicde, 180d SLIMLPRIZEN S de

hydr oper oxi such epoxi dati'on = step a honobgen alyst or a
e o Cgene s SIS sl AP S o A MRS It o
(2) contacting at elevated temperature feed comprising
1-phenylethanol and/or 2-phenyl-2-propancl (1) with a
hetercgenecus catalyst,
in which process the feed of step (2) comprises at
most 0.30 % wt of compounds having a molecular weight
of at leagt 195.

The feed for wuse in the present process 1is
obtained from a preceding epoxidation step wherein
hydroperoxide is reacted with propene to vyield
propylene oxide. As mentioned above, hydroperoxides
which are conventionally used are cumene hydroperoxide
and ethylbenzene hydroperoxide. In such epoxidation
step a homogeneous catalyst or a heterogeneous
catalyst can be applied. As homogeneous catalysts

molybdenum compounds are frequently



applied, while catalysts based on titaniumon a silica carrier are often
used as heterogeneous catalysts. Conditions under which epoxidation is
carried out are known in the art and include tenperatures ig 15 6@ 150 C &
and pressures up to 80 bar. The reaction nediumis prefera Q*Ya %he

li qui d phase. The effluent fromthe epoxidatfon step is normally first
subjected to a separation treatnent to renove the propyl ene oxide forned,
after which the resplied, sifiEben csoal ashs Ngasey| od Ot it snbah, chsasyilabhy
subjected to one or nmore further separation treatnments. |In such optional
separat i on treai?ﬁﬁﬁ%ﬁreﬂESHOé%%W 3ed RS (RepRECISBPONEUSRERAYERS - car | i er

stage of the pr OQ?&fdiﬂ{bﬂé‘%rPé@Peﬂ?i@ﬁC@;S&I@aﬁPoﬂ hes | EXPPN?H”ouEOHPQU”dS
15 having a nol ecul ar wei ght of at |east 195 are separated romthe aryl
“al cohol cont ai ni Ngpestn elam tHkh ea cto rgod niisc 1 wie cterper sepneatefl abftei 150 °C

general ly.have a no| ecul ar__ wei ght_ of re than 195. More preferably, the
feed of tRe presaéhc{ Rt i %h ‘%?)rﬁc?l%@%ﬁ Rﬁéef Vi 'ﬁ?gﬁﬁ'ﬁpbﬁnds 20
having a nol ecul grefed X1 fimttheapt g2 pHxEaP| e Of £ £ BLEHt COFBRUARS are
diners and trinmers of the alkyl aryl starting conpounds, and diners and

triners of aryl SRUYGHALLOMHEaMOIMtRomatheskl mtesublieetedi kera
o eheerlL | e AP i e s IR L R Wbl UYL
preferably is belfmwntetd - afftmmtwhiiciditted etesidudhestargdmal cohbainsng- pheby|
P oPanol oL et 0 8 2 Py B opYL ) e Lo preteraply below
way separation treatments. In such optional separation
treatments, alkyl aryl can be removed for reuse in an
earlier stage of the procesé.
7 In the process abcording to the invention, compounds
15 having a molecular weight of at least 195 are separated
from thé aryl alcohol containing stream. The compounds
which are separated off will generally have a molecular
weight of more than 195. More preferably, the feed of the
present invention comprises at most 0.30 %wt of compounds
‘20 having a molecular weight of at least 200. Examples of
such compounds are dimers and trimers of the alkyl aryl
starting compoﬁnds, and dimers and trimers of aryl
alcohols. The amounts of these dimers and trimeré
preferably is below the amounts indicated hereinbelow. If
25 - the aryl alcohol is 1l-phenyl ethanol, the émount of
bis (o, a-phenyl ethyl)ether preferably is below the
amounts indicated. If the aryl alcohol is 2-phenyl
propancl, the amount of bis(2,2-phenyl prép?l) ether is
preferébly below the amounts indicated. ' '
30 Removal of the heavy compounds cah be done in any way
known to be suitable to someone skilled in the art.
Suitable methods comprise flashing and distillation.

However, care should be taken that these heavy compdunds



known to be suitable to soneone skilled in the art. Suitable nethods
conprise flashing and distillation. However, care should be taken that

t hese heavy conmpounds 25 July 2006 are renoved to the |ow | evel s required
according to the present invention. A convergi-onal distill2t{dR2009
generally not give the |Iow | evel s of heavy conpounds which are required.

The conpounds shoyld %Jﬁ@@(ﬁ&'}f& Hhake sh%éqqﬁQé@%(fo%ﬁ%gartw the

al cohol contains at nost 0. 30 these eavy" conpounds
preferably | ess pmeasrerﬂ; 30vwaantt icdn .t [fe sriveatyi co@tp alirsdsi 1 Tadriesrpmefldr abl y

at nost 0.25 % of th e heavy .co referably at nost 0.20 %w
of ‘these heavy c&WGH nﬁ% % ;Dé’blrlxo?vle&ss Otfﬁetﬁady}?@q%& OURdS hege
heavy conpounds whiihe a&reef:%rqam\écat THeS leddpbuné® sHEIIQ HY &feARldy Jul$s
than 0.15 %v, nore preferably at nmost 0.10 %v, nore preferably |ess than

0.10 omt, Srore mrpraso@go/mtrylnﬁétcw @atlainsess mest 15
0.08 9t. The amau% %fwth%%vse YDA, 'Sy g0 s eraB15° Y P
I cal t

~at least 0.001 %M, nore speci

specifically at [téast 00301 Wt ofAtweebeWeedyrrebh@@wn‘dsr efmitien @ ricfe ria@a vy

conpounds as 20 re |red a cordln%_to t he present I nvention, conprises
a

distillation. Fe@d BOfHr Dsidmg 4ty Ctaltésss breevyr @PEPQH’VS'sﬂEr&t ed to

distillation in phie¢a @it/ Ialtamo% ohecanyk @l %%%' e adlyS tddnpeRinglsl, and
heavy coggounds a re renoved as bottom product. The botton1product mhlch

i s obtaihéd 25 i moxki prederabdy deistsatthanb@ . é@n%ymt@¢ finetsigehefay-  exanpl e
by cracking. Suc%o&%%%%g%ntm%%% %%%%era irlb%dmbgt 0.15 %wt, more
preferably less -than 0.15 %wt, more preferably at most
0.10 $wt, more preferably less than'0.10'%wt, more
preferably at most 0.08 %wt, most preferably less than
15  0.08 $wt. |
The émount of heavy compouﬁds left in the feed will
generélly be at least 0.001 $wt, more sﬁecifically at
least 0.005 %wt, most specifically ét-leaét 0.01 $wt.
. A preferred method of removing thé'heavy compounds as
20 required according to the present invention, comprises
distillation. Feed comprising éryl éléohol is preferably
subjected to distillation in which distillation the aryl
alcochol is distilled off and heavy compounds are removed
as bottom product. The bottom product which is obtained -
25 in this way, can suitably be converted further for
example by'cracking. Such treatment has been described in
EP-A-1056697. Distillate comprising aryl alcohol is a
preferréd feed for use in the presentiinvention.
A preferred process for converting the feéd
30: comprlslng aryl alcohol comprises dehydratlon This -
| process is well known in the art. It can be carried out
both in the gas phése and in the'llqu1d phase. Suitable

.dehydration catalysts include for instance acidic



EP- A- 1056697. Distillate conprising aryl alcohol is a preferred feed for
use in the present invention. A preferred process for converting the feed
30 conprising aryl al cohol conprises dehydration. This process is well
known in the art. It can be carried out bothgin the gas phd3&U%dl0%n the
i quid phase. Suitable .dehydration catalysts include for instance acidic

6 25 July 2006 terials like alumna, alkalj. alum al ym ni um
silicates and H{E?/ap%e Jﬁi%ej[}tﬁ&e zaer"f“i”t%as'. Etﬁlfﬁ/jdlr a‘?#{grlﬁfg%bn ront"Sre al so
wel | known and usgtal 1 vat & | Arcte H¥0a60d | OyntiiRnpRE aieb EBt ©f . 15&hyv&Pat Cohor

i quid phase 5 dehydration and 210-320 QC, typically 280-310 'C, for gas
phase dehydr at i orFCTEHeskane 208 3l5Y ey kaevwm and "E%uiblibaﬁ?clﬂd%ri nci pl e

any known dehydr atd pt fPGESREA s WPIIKLI 40 the RspoLER,AGCRRELRY tO

the present invention. For the purpose of the present 1nvention gas 1
phase deh§dr at i onddlsydurasfierm echd 121 G- 32 0ef 62 ,r edyreidzodi ye280-30@ Yas pbaseas

dehydration is carnried t at a tenperature int range of _250 to 320 *C
using an al umi na ISR fe&b‘f%‘&tq’bn CARUYSTS Hrteshes '?cfrrr%ﬂleé‘l €&
especi al |y suitable g, I GanivRitdIg Sy | krfdwP i h ydi O Bhkapvbeds ¥ | cBRVEe
been - described in WO 99/58480. Such processes for the preparation of
styrene conpri se 3R i ighdde dutpakss igsrording girerfite @¥esfnt at el evat ed
tenperature int r c d héy tio I er.ei 2
dehydrati on cat alrlésvteq’ct(;e%gqﬂs%soqgft%s g’p‘% pgﬁéuré]f ng@%egt%ﬁsy%ef%p{aﬁﬁﬁgénh il ng
a surfack0area (BhBsd nidheiraaign dfs Fgredioed.o MG X of anwced anised indnte
I n the range
(FQ), gthe gas phase dehydration is carried out at a temperature
in the range of 250 to 320 °C using an alumina-based
dehydration catalyst. '
Processes which are especially suitable for
15 converting aryl alcohol into alkenyl aryl have been
described in WO 99/58480. Such processes for the ‘
preparation of styfene comprise the gas phase dehydration
of l-phenyl-ethanol at elevated temperature in the |
presence of a dehydration catalyst, wherein the
20 dehydration catalyst consists of shaped alumina catalyst

particles having a surface area (BET) in the range of

from 80 to 140 m2/g and a pore volume (Hg) in the range
of from 0.35 to 0.65 ml/g, of which 0.03 to 0.15 ml/g is
‘in pores having a diameter of at léast‘looﬂ'nm;-

25 A further process which can be used has been

| described in WO 99/42425. These processes for the .
-prepération of styrene or substituted styrenes comprise
the gas phase dehydration of 1-phenyl ethanol or
substituted l-phenyl ethanol in the presehce of a solid

30 acidic catalyst comprising a zeolite and a binder .
material, wherein the weight ratio of zeolite to binder
is in the range of from 1:9% to 90:10 and wherein thé

following relation applies:



of from0.35 to 0.65 mi/g, of which 0.03 to 0.15 mi/g is in pores having a
di aneter of at least 1000 run. 25. A further process which can be used has
been described in WO 99/42425. These processes for the pregaration of

styrene or substituted styrenes conprise the gas phase dehydd#yi28H6 of
| - phenyl ethanol or substituted |I-phenyl ethanol in the presence of a

solid 30 acidic catal yst_.c rispng a zeolite and a-binder material,,
F BesSi P (& 1: 99

wherein the wei ght ratiooo te to binder is in the range of fr

to 90: 10 and wheggetpn:the following relation applies: 7 25 July 2006 0 < K
<5wth: KVS(Pz*f z) + (Pbfb) 1'4 (2) wherein: 5 VISis the

vol une/ surface ratio of Khe €ASaty§(Pustdfzn)+NBb Fz£fbs]¥he wei ght f(2action
of zeolite present in ,the catalyst in grans zeolite per gramcatalyst; fb
is the weight fr%@EFBARof .bi nder present in the 10 catalyst in granms

bi nder pey gramgagai¥sthePéolembP8ubRhEENSheiBr 8dUehkVERY a0l sth@séqoliht e
expressed as grans styrene produced per gram of zeolite per hour, as
nmeasured for pur@mgeolite sanples of small particle size (i.e. < 0.1 M

e LeTPeraUEg, 8P b8 BRSPS LNs RELOB. RNl 5, B on

productivity of taeabysdeineypamssedol isegpapsgstyr eaeapystuced per gram of

bi nder per‘hOur,fgsis the weight fraction of binder present in the

10 catalyst in grams binder per gram catal?st:
Pz is the intrinsic pfoductivity ofithe zeolite expressed
as grams styrene produced per gram of zeolite per hour,
as measured for pure zeolite samples of small particle
size (i.e. < 0.1 mm) at the temperature applied in gas

15 phase dehydration and at a coﬁversion of 1-phenyl ethanol
~into styrene below B0%; and | ‘
Pb is the intrinsic productivity of the binder expreésed
as grams styrene produced per gram of binder per hour, as
measured for pure binder samples-df small particle size

20 (i.e. < 0.1 mm) under the same conditions_as used for

| determihing Pz.

The producf of the process df the pfeseﬁt-invention
will generally either be an alkényl aryl'or an alkyl.
aryl. Thé product obtained'wi;l generally be subjected to

25 a separation treatment beforé being reacted further.
Preferably, the process according to the present
invention is a dehydration process. The product of such
process will comprise an alkenyl aryi, more specifically
styrene. Such product will generally be separated into an

30 alkenyl aryl rich fraction which also contains the
dehydration water, and a residual fraction. Such |
separation can be effected in several ways, but most

suitably is achieved by flashing or distillation. In such



measured for pure binder sanples of small particle size 20 (i.e. < 0.1 M)
under the sane conditions as used for determning Pz. The product of the

process of the present invention wll generally either be an 5@ g aryl
or an alkyl aryl. The product obtained will generally be subj &B’ B0to 25 a
separation treatnent before being reacted further. Preferably, t he process
according to the present, inventiqgn is a dehydration process. The product

of such process 3GRATEEHASYi Q%@ldqqréﬁyrararlyrrl%rfer%éafr il 3 \Pe st yr ene.
Such product wi - geReraldy e %%%a ag_cta'd?{ovﬁﬁl%oc Y dL?&[Jydfuae}&@lon

fraction which also contalns t he t1dn water a Tesi
fraction. Such sepdrdiniony dmavlye een‘d‘aa(ﬁcamam chmnergalthm;dgh)hinatmm will

suitably is achi ved hi n distillation. In such 8 25 July 2006
separ ati on, the ﬁg%léF%f Fﬁgﬁr é% 9tURE- tenoved as the top

fraction,swhilst a rﬁitﬁ%@bhf rmet p%ceeenta@daﬂﬁaﬁdaﬁ&w t@féd?rféHé?&d during
t he dehydratron will be obtained as the bottom fraction Al t hough the

process accordi ndnventienpgdyest @ pagswdtovhjichesontisdua Bl ath ekt al ns
arelatively small, ]ﬁ"%&h%tun(ef olfe‘ﬁ\@év&gt o %ﬁ:%%%ds' t jGan.he b%dvgi%ag'gﬁf u n

treat - the product o e present na' process as
EP- A- 1056697. Theoptaeass the i:ﬁoEchA— HI5 G527 prements dnvidnt istrepin of ¢ (a)

subj ecting a feed containin phenyl| et hanqol _or bstjtuted 1-phen
ethanol to a dehPdPEESEn 2 g&?ﬁ’ﬁﬁpeq A0t K€ B éQer’r?cG@u’of Té‘es@rtc‘éﬁ% of

dehydraqun catagpshp1b@gGgqbbgﬁbkggegheh%egngbn%fproduct streamto a
{a} subjecting. a feed containing l—phenyl ethancl or
substituted l-phenyl ethancl to a dehydratlon treatment
in the presence of a suitable dehydration cataiyst,

(b} subjecting the resulting product stream to a |
15 - separation treatment, thus obtaining a stream containing
styrene or substituted styrene and a residual fraction
containing heavy ends, and '
(c} converting at least part of these heavy ends to
styrene or substituted styrenes by subjecting a stfeam
20 containing these heavy ends to a cracklng treatment in
the presence of an acidic cracking catalyst.

The invention is further illustrated by the following
examples w1thout restricting its scope to these
partlcular embodlments

25 Example 1
In a reactor, air was blown through ethylbenzene. The
ptoduct contained ethylbenzene hydroperoxide. This'
product was mixed with a solution conteining NaOH. The
| neutralized mixture was subsequently water washed. The
30 product obtained was reacted with propene in the presence
of a titania on silica catalyst as described in the
Example according to the teaching of EP—A—345956.

Unreacted ethylbenzene was removed by distillation.



15 separation treatnent, thus obtaining a streamcontaining styrene or
substituted styrene and a residual fraction containing heavy ends, and (c)
converting at |east part of these heavy ends to styrene or substijtuted
styrenes by subjecting a stream 20 containing these heavy 2aduln90q
cracking treatnment in- the presence of an aci'dic cracking catalyst. The
invention is further illustrated by the foll ow ng .exanples w thout

restricting its Sebseauentiase theammogucdr warhfdiStedded 2DIEEaR™E 1 1n a
reactor, air was jl owq . thrqu t hyl ne. oduc 0 ' :

et hyl benzene hydrdgL gl;‘ %iagee.% %r% %rtog%?’mggyr%%ggg{tw%ht%%s%ﬁ Pﬁ which
cont ai ni ng NaOH. thke diseutlrlaltized wasx iaareiwals csaths doqudriblye gt éhervashed.
The 3-0 product ohtained was reacted with propene in the presence of a
titania on silic&iChidlp @G e885PFPEh the Exanple according to the
teachi ng of EP-A-345856. Unreacted ethyl benzene was renoved by
distillation. 9 25 July 2006 Subsequently, the product was distilled.
Different distillates were obtained, dep&addet lon the way in which the

di still ati on wag—ear+ed—eut—tn—Table—t—the—atstiid schribed.
Table 1 1 conpartative 2 1-phenyl ethanol 79_00T77_36m@ ggﬁeig?phengl
ethanol 3.46 3. 84_Zn3L1aERhapRkAanone 1186 1278/043] 68 7fusdher [cpepoBnfs
Mv < 195 5.64 6{83 7.0¥ : i
2-phenyl ethanol 3.46 3.34 2.31
acetophenone 11.86 12.17 13.68
further compouhds My < 195 5.64 6.83 7.03
compounds M, 2 155 0.04 0.36 0.05
5 The feeds described in Table 1 were subjected to a

process as described in Exémple 1 of WO 99/5848B0. In this
process l-phenyl-ethanol was dehydrated to obtain
styrene. The conversion obtained with the different

feeds, is shown in Table 2. The amounts are % conversion

10 of l-phenyl ethanol in the feed.
Table 2 7
Time (hours) feed i comparative feed feed 2
B.5 99.51 99.23 1 99.52
21.5 95.75 ' 99.20 ' 59.52
34.5 99.73 7 98.16 199.41
17.5 99.63 , — T39.24

The amount of heavy products (compounds having a
M, 2 195) present in the products of these feeds, are

shown in Table 3. The amounts given are %wt on styrene

produced.



i conpounds Mwv Z: 195 0.04 0.36 0.05 5 The feeds described in Table 1 were
subjected to a process as described in Exanple 1 of WD 99/58480. In this
process 1-phenyl -et hanol was dehydrated to obtain styrene. The conversion .
obtained with the different feeds, is shown,in Table 2. Th&3dHyA¥8 are
conversion 10 of |-phenyl ethanol in the feed? “Table 2 Ti me(hours) feed 1
conparative feed feed 2 8.5 99.51 99.23 99.52 21.5 99.75 99.2-0 99.52
34.5 99.73 99.16 99.41 47.5 99.63 99.24 Tawlewnbunt of heavy products

conmpounds havi My~ T195present—+A—theproduets—ef—these—feeds—are
ghomrrna in Table g ?ﬁgqganqunt gégelﬁv n ane F‘Sﬁ%&y erﬁ?edpr oEucéf(?.Ed- \210 a 25
July 2006 Tabl ¢ Bhchire) fieed | conparative feed feed 2 (hours) 8.5 3.06
4.10 3.59 21.513-37 4.49 3. 50 345 2285 06 3 44 47 5 323 3.30 11 »5
July 2006 REY | B8E D|cL A-P6M S | Process4:dP the preplar at 30/ %f
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hydr oper oxi de with propene to yield propyl ene oxide and 5 1-phenyl ethanol
and/ or 2-phenyl -2-propanol, and (2) contacting at el evated tenperature feed
conprising 1-phenyl ethanol and/or 2-phenyl-2-propanol obtained in step
(1) with a heterogeneous catalyst, in which process the f eed5dplysilp (2)
conprises at nost 10 0.30 %v of conpounds having a nol ecul ar wei ght of at
| east 195. 2. Process according to claiml1, in which the feed is a
distillate conprising 1-phenyl ethanol and/or 2-phenyl-2- propanol. 15 3.
Process according to claiml and/or 2, wherein the feed conprises at |east
0.001 %t of conpounds having a nolecular weight of at |east 195. 4.
Process according to any one of clains I to 3, in which process the
catal yst is an al um na-based cataJyst. 20 5. Process according to any one
of claims 1 to 4, in which précdssyih 2tEpD(2) Ct hehf dod! Hnpri sing 1- phenyl
et hanol and/or 2-phenyl -2-propanol is contacted with a dehydration

catal yst to obtain al kenyl aryl.
- Process for the preparation of propylene oxide, which

process comprises: ,

(1) reacting ethylbenzene hydroperoxide and/or cumene

hydroperoxide with propene to yigld propylene oxide and
5 l1-phenyl gthandl and/or 2—phenyl-2—propaﬁol, and

(2) contacting at elevated temperature feed comprising

l-phenyl ethanol and/or 2-phenyl-2-propanol obtained in

step (1) with a heterogeneous catalyst,

in which process the feed of step (2) comprises at most

10 0.30 %wt of compounds having a molecular weight of at
least 195.

2. Process according to claim 1, in which the feed is a
distillate comprising l-phenyl ethanol and/or 2-phenyl-2-
| propanol. _

15 3. Process according to claim 1 and/or 2, wherein the
feed comprises at least 0.001 $wt of compounds having a
molecular weight of at least 195,

4, Précegs according to any one of claims 1 to 3, in
which process the catalyst is an alumina-based catalyst.

20 2. Process according to any one of claims 1 to 4, in
which process in step (2) the feed comprising l-phenyl
ethanol and/or 2-phenyl-2-propanol is contacted with a

dehydration catalyst to obtain alkenyl aryl.



