1 PROCESS FOR THE HYDROGENATI ON OF ALKYLARYL KETONES
The present invention pertains to a process for the
hydr ogenati on of al kylaryl ketones, and to catal ysts
"suitable for this purpose, as well as a nethod for
their preparation. 5 Background of the invention
Processes for hydrogenation of alkylaryl ketones to
al kyl aryl al cohols are well known in the art. Such
processes conventionally conprise hydrogenation of

al kyl aryl ketones to the correspondi ng al kyl aryl

al cohol s 10 by contacting the al kylaryl ketones wth
hydrogen at el evated pressure and tenperatures in the
presence of a heterogeneous catal yst containing one
or nore netals selected fromgroups IA [1B, VI and
VIl of the periodic system as defined on page 1-11
of the CRC Handbook of 15 Chem stry and Physics, 72nd
Edi tion, 199PROCESBPIOR i 1RAGFCENAIION 95 AL ARYe §BIONBRS a
process for produci ng a-phenyl ethyl al cohol by

hydr ogenat i th@ﬁres&&elﬂﬂﬂﬁﬂﬂ%ﬂé&'ﬁk GB HpEsteds for the

copper - baﬁﬁ{} L@.oxst;f alch gi rl]cl g:%\es, ?c?%csytcag{lg 2 one

al kal i ne eair car

al kal i ne Earth rrecirafhl&fr‘fﬁ%"ﬂﬁd ass"’é‘llb 28 2 Pathyd ttop dhpty
reduced bSFRYAESFPen prior to use. Generally, under

t he Scondi Bichmmoundpk it tinvertthen hydr ogenation, part of
t he desired a&&&yésas)ﬂoraiy@&GQAaii&prT%@wﬁrﬁe%@E@ gd to

aryl al kepo i GoHol£Gh Ye12hn wgaﬁ%t& S Vg?fchwth

hydr ogen to thé correSfon in ated ar

conpound. PPRE* G IR7ATRt 1BA- e G‘P@? rﬁ?F"é"ge'ﬁ)"rt(’Jﬁ‘bﬁﬁced

upon an i MEFEHYE YeFeneg fgetiat eareesperiive edilyryl elvohols

catldl yst sbsuserskbying mbe Gyl alneiC ReETBNED b halyldirvfen adt

| NCr easedeleafRar prebfiRe 200 eRddrOfurad 18 thk HLence of a

t enper at uﬁé%erogeneous catalyst containing one or more metals
selected from groups IA, IIB, VI and VIII of the periodic
system, as defined on page 1-11 of the CRC Handbook of

15 Chemistry and Physics, 72nd Edition, 1991.

EP-A~-0714877 for instance describes a process for
producing o-phenyl ethyl alcohol by hydrogenation of
acetophenone, which uses a copper-based catalyst
containing at least one alkaline earth metal carbonate

20 and/or at least one alkaline earth metal compound, said
catalyst being reduced by hydrogen prior to use.
Generally, under the conditions applied in the
hydrogenation, part of the desired alkylaryl alcohols
formed is dehydrated to aryl alkene, which directly

25 reacts further with hydrogen to the corresponding
alkylated aryl compound. The dehydration becomes more
proncunced upon an increase in temperature. Conversely,
the catalysts usually emploved become more active at

increased temperature. Operation at a higher temperature,



2 although permtting a higher conversion of the

al kyl aryl ketones reduces the yield of desired aryl
al cohols, and thus the selectivity of the reaction.
At lower tenperatures, the activity of the catal ysts
for 5 conversion of the alkylaryl ketones is Iimted,
and thus the possible yields. Therefore, it would be
highly desirable to be able to operate the process
for the hydrogenation of al kylaryl ketones to aryl

al cohols at |ower tenperatures while still obtaining
hi gh yields of 10 the desired products. It would be
equal ly desirable to provide for a catalyst with

i nproved activity even at |ower tenperatures, so that
operation at higher tenperatures with the resulting
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Surprisingly, a process and a catalyst have now been
found which give improved yields of the desired aryl
alcohols at lower temperatures. The present invention
accordingly pertains to a process for the hydrcgenation
20 of alkylaryl ketones, which process comprises contacting
a feed comprising the alkylaryl ketones and of from 0.5
to 30% by weight of phenolic compounds with hydrogen in
the presence of a heterogeneocus hydrogenation catalyst.
Detailed description of the invention
25 Hydrogenation within the context of the present
application is understood as the chemical reaction of the

alkylaryl ketones with molecular hydrogen in the presence
of a suitable catalyst, as for instance described in
Ullmanns’ Encyclopedia of Industrial Chemistry,

30 5th edition, Velume Al3, pages 407-410. Hydrogen is added
in this reaction to the carbon-oxygen double bond of the
alkylaryl ketones, which thereby are converted to the
corresponding alkylaryl alcchols. The term alkylaryl



in this reaction to the carbon-oxygen doubl e bond of
the al kylaryl ketones, which thereby are converted to
the "corresponding aIkyIaryI al cohols. The term

al kyl aryl 3 aiconol describes a- and/or p-aryl

al kanol, and m xtures thereof. Phenolic conpounds
within the context of the preesent i nvention are
aromati ¢ conmpounds contai ning an aromatic 5 nucl eus
to which is directly bonded at | east one hydroxyl
group. Preferred phenolic conpounds include phenol and
the honol ogues and substitution products of phenol.
The groups substituting a hydrogen atomdirectly
bonded to 10 the aromati c nucl eus include al kyls. The
al kyl may be straight or branched, preferably having
1 to 20 cgrbon atons in the chain. Preferred al kyl
groups har° Pt IpsgEibey oh end /s ohreryln athagol; haidimixtures
Branched t#eeaes- t hat one or nore |ower al kyl groups
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15 are attached to a linear alkyl chain. Mixtures of
phenolic compounds may suitably be used as well.
Preferably, the phenoilic compound is phenol and/or
ethylphenol. Most preferably, the phenolic compound is

phenol. The phenolic compounds may also be formed during

20 any of the steps of the present process, or may be part
of the feed streams originating for instance from
steps (1) to (iv) as described below.
Preferably, the process employs at least 0.6% by
weight of phenolic‘compounds, more preferably at least
25 0.7% by weight,‘even more preferably at least 0.8% by
weight, more preferably at least 0.9% by waight, more
preferably at least 1.0% by weight, more preferably at
least 1.3% by weight, more preferably at least 1.4% by
weight, more preferably at least 1.5% by weight, and most
30 preferably at least 2.0% by weight of phenolic compounds.
The present process preferably employs at most 30% by
weight of phenolic compounds, more preferably at most 28%
by weight, more preferably at most 27% by weight, more



| east 1.38 by weight, nore preferably at |east 1.4% by
wei ght, nore preferably at |east 1.5% by wei ght, and
nost 30 preferably at |east 2.0% by wei ght of phenolic
conmpounds. The present process preferably enpl oys at
nmost 303 by weight of phenolic conmpounds, nore
preferably at nost 28% by vxel ght, nore preferably at
nost 278 by weight, nore 4 “preferably at nost 25% by
wei ght, nore preferably at nost 24% by weight, nore
preferably at nost 233 by weight, nore preferably at
nost 224 by weight, nore preferably at nost 21% by
wei ght, nore preferably at nost 20% by 5 wei ght, nore
preferably at nost 154 by weight, nore preferably at
nost 10% by wei ght, and nost preferably at nost 5% by
wei ght of phenolic conpounds. Suitabl e hydrogenation
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over a comprises copper and/ox palladium as metal or metal

compound, as these catalysts usually are not apt to
hydrogenate the aromatic ring system under the conditions
typically used for this process. Accordingly, the present

20 invention preferably relates to 3 process, wherein the
hydrogenation catalyst comprises copper as metal or metal
compound. Most preferred hydrogenation catalysts comprise
copper as metal or metal compound, as such catalysts have
shown a high catalytic activity and selectivity over a

25 long period of operation, and as copper is available
easily and at low costs.

A commonly known process in which feeds comprising
alkylaryl ketones are produced is the preparation of
oxirane compounds, for instancg in an integrated styrene

30 monomer/propylene oxide process. Preferably, such process
involves the steps of:



25 long period of operation, and as copper is
avail able easily and at | ow costs. A commonly known
process in which feeds conprising alkylaryl ketones
are produced is the preparation of oxirane conpounds,
for instance in an integrated styrene 30
nmononer / propyl ene oxi de process. Preferably, such
process involves the steps™f: 5 [|i) contacting a
feed conprising al kylaryl conpounds w th oxygen to
obtain a feed conprising al kylaryl hydroperoxi dea and
al kyl aryl ketones, (ii) contacting the feed obtai ned
in step (i) with an 5 alkene in the presence of a
catalyst to obtain a reaction mxture conprising
al kyl ene oxi de, al kylaryl al cohol and al kyl aryl
ketones, apd (iii) renoving at |east part of the
al kyl ene '8Xi de" BFAF1n9 k\fred yompal Gt ol BylhEQNbénpeunds
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COMPr1 S€%o @arbon atoms. Preferred alkenes comprise of from 1 to
i5 B carbon atoms. Moze preferred alkenes include ethylene,
propylene, n-butylene, isoprene and 1-octene, again more
preferred alkenes are ethylene and propylene, the most
preferred being propylene,
Under the conditions of steps (1) to (iii) of the
20 process described above, a part of the alkylaryl
hydroperoxide formed rearranges to the corresponding
alkylaryl alcohol and the corresponding aikylaryl ketone.
Therefore, the feed obtained from step (1ii) comprises as
alkylaryl compounds alkylaryl alcohols and ketones. The
25 feed obtained from step (1ii) comprising the alkylaryl
alcohols and ketones may be submitted to a further
process step (iv) for the preparation of aryl alkenes. In
step (iv), the alkylaryl alcohols present in the feed are
dehydrated to aryl alkenes. The alkylaryl ketones however
30 do not react to aryl alkenes under dahydrating
conditions. Accordingly, step (iv) preferably involves
the steps of contacting the feed comprising the alkylaryl
alcohols and ketones at elevated temperature with a



al kyl aryl compounds al kyl aryl al cohol s and ket ones.
The 25 feed obtained fromstep (iii) conprising the

al kyl aryl al cohols and ketones may be subnmitted to a
further process step (iv) for the preparation of aryl
al kenes. In step (iv), the alkylaryl alcohols present
in the feed are dehydrated to aryl al kenes. The

al kyl aryl ket ones however 3® do not react to aryl

al kenes under dehydrating conditions. Accordingly,
step (iv) preferably involves the steps of contacting
the feed conprising the al kylaryl alcohols and

ket ones at el evated tenperature with a 6 dehydrating
agent, and renoving at |east part of the aryl al kene
formed froma feed conprising al kylaryl ketones. |f
the aryl alkene is a desired product, it is therefore
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phenol i c %%m c?n@aﬂgmt:ld afjded to the feed comprising
the alkylaryl ketones. Conventionally, it was believed
that these phenolic compounds have to be removed prior to
the hydrogenation treatment in order to suppress tha
leaching out of metal components of the hydrogenation

20 catalysts. The removal of phenolic compounds leads to an
additional waste stream, and reduces the overall process
efficlency. Furthermore, the leaching out of metals from
the catalysts over elongated periods of time was
considered as to reduce catalyst stability and activity.

25 Surprisingly, it has now been found that the catalysts
according to the present inventicn are not prone to
leaching under the conditions of the present process. The
phenclic compounds may be added to the feeds at any stage
of the process, or to the feed prior to the process, 1f

30 required. It has however been found that it is
advantageous to build up a suitable concentration of
phenolic compounds already present as impurities in the
feed streams, and/or which are generated as side products



addi ti onal waste stream and reduces the overal
process efficiency. Furthernore, the |eaching out of
netals from the catal ysts over elongated periods of
time was considered as to reduce catalyst stability
and activity. 25 Surprisingly, it has now been found
that the catal ysts accordi to the present invention
are not prone to |eaching under the conditions of the
present process. The phenolic conpounds may be added
to the feeds at any stage of the process, or to the
feed prior to the process, if 30 required. It has
however been found that it is advantageous to build
up a suitable concentration of phenolic conpounds
already present as inpurities in the feed streans,
and/ or which are generated as side products 7 in the
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phenolic compounds without a separate addition of
phenolic compounds. If only part of the product mixture
obtained in step (a) is recycled, the desired fraction
may be separated off in any way suitable known to someone
20 skilled in the art. In step (b), at least part of the
alkylaryl alcohols preferably is removed from the feed
obtained from step {a). The removal may be effected by
any means of separation know as suitable to a person
skilled in the art. The removal may for instance be
25 effected by methods including distillation or any other
physical separation method, or by reacting at least part
of the alkylaryl alcohols, for instance to aryl alkenes
and by removing at least part of the products formed. The
removal therefore preferably comprises subjecting the
30 alkylaryl alcohols obtained from step (b} to conditions
of the step (iv) for the preparation of aryl alkenes as
described above, or by adding the stream obtained in
step (b) to the feed obtained from step (iii), and



obtained in step (a) is recycled, the desired fraction
may be separated off in any way suitable known to
sonmeone 20 skilled in the art. in step (b), at |east
part of the alkylaryl alcohols preferably is renoved
fromthe feed obtained fromstep (a). The renoval may
be effected by any neans of_ separation know as
suitable to a person skilldd in the art. The renoval
may for instance be 25 effected by nethods including
distillation or any other physical separation nethod,
or by reacting at least part of the al kylaryl
al cohols, for instance to aryl al kenes and by
renmoving at |east part of the products forned. The
renoval therefore preferably conprises subjecting the
30 al kyl aryl al cohols obtained fromstep (b) to
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there are no more than three substituents, more

preferably no more than two substltuents. Although
mixtures of different alkylaryl compounds can be

20 employed, a single type of compound is preferred in order
to be able to optimise the process conditions for this -
specific compound. Preferably, the alkylaryl compound is
ethylbenzene or cumene, with ethylbenzene being the most
preferred. When ethylbenzene is subjected to steps (i) to

25 {iii), a mixture of products is Fformed comprising
acetophencone as alkylaryl ketone and l-phenyl ethanol as
alkylaryl alcohol. Therefore, the present invention
preferably relates to a process wherein the alkylaryl
ketone is acetophenone. Acetophencne is hydrogenated to

30 1-phenyl ethancl, which may in turn be converted to
styrene by dehydration. Therefore, the present process
preferably forms part of an integrated styrene monomer/

pPropylene oxide manufacturing process. Alternatively, the



15 can contain several hydroperoxide groups. However,
in view of potential side-reactions, it is preferred
that there are no nore than three substituents, nore
preferably no nore than two substituents. Although
m xtures of different al kylaryl conpounds can be 20
enpl oyed, a single type of cgorrpound is preferred in
order to be able to optim se the process conditions
for this specific conpound. Preferably, the alkylaryl
conmpound is ethyl benzene or cunene, with ethyl benzene
being the nost preferred. Wen et hyl benzene is
subjected to steps (1) to 25 (iii), a mxture of
products is formed conprising acetophenone as
al kyl aryl ketone and 1-phenyl ethanol as al kylaryl
al cohol. Therefore, the present invention preferably
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activity and selectivity catalyst remain above the
original activity for a prolonged periocd of time before
slowly dropping off to the original activity level.

20 Therefore, in a preferrad embodiment, the present

SS

invention also pertains to a process for the preparation
of a hydrogenation catalyst having an improved activity
and selectivity, which process comprises the steps of:
(al) preparing a hydrogenation catalyst that is

25 essentially insoluble in the reaction medium, and
{a2) contacting the hydrogenation catalyst obtained in
step {(al) with a feed comprising of from 0.5 to 100% by
weight of phenolic compounds. Reaction medium within the
context of the present application means the medium

30 within which the hydrogenation catalyst is prepared and
the medium employed during the hydrogenation reaction.
Essentially insoluble has the meaning that the
hydrogenation catalyst hardly dissolves or dissociates so



surprisingly results in a catal yst having an i nproved
activity and selectivity. However, if the
concentration of phenolic conpounds in the feed is
reduced during the 15 operation, for instance by
adding a feed substantially free from phenolic
conpounds to the catalyst, tge activity and
selectivity catal yst renmin‘above the original
activity for a prolonged period of tinme before slowy
dropping off to the original activity |level. 20
Therefore, in a preferred enbodi nent, the present
invention also pertains to a process for the
preparation of a hydrogenation catal yst having an

i mproved activity and selectivity, which process
conprises the steps of: (al) preparing a
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alumina, chromates, zinc oxides silicates, and mixtures
thereof.
Usually, the hydrogenation catalyst is activated by
20 reduction, for instance by contacting the catalyst with
hydrogen. This may be effected during or prior to
step (a2). Preferably, the hydrogenation catalyst is
brought in contact with hydrogen priox to step {a2) of
above process. This can be achieved by subjecting the
25 hydrogenation catalyst obtained from step (al) to
hydrogen, preferably under pressure. Such a treatment
results in a high catalyst activity during the start-up
phase of the hydrogenation reaction. The present
invention preferably also relates to the catalyst
30 obtainable by the preparation process as set out above.
A suitable hydrogenation treatment which can be used
comprigses contacting the feed comprising alkylaryl
ketones with hydrogen at a temperature of from 50 to



preferably relates to a process wherein the

hydr ogenation 10 catal yst conpri ses copper and/ or

pal | adium as nmetal or netal conpound. Most
preferably, the hydrogenation catalyst conprises
copper. The hydrogenation catalyst may suitably be
supported on a support that .is essentially insoluble
in the reaction nedium The%upport may consi st 15 of
any carrier material known to be suitable for this
purpose. Suitable carrier material include silicates,
al um na, chromates, zinc oxides silicates, and

m xtures thereof. Usually, the hydrogenation catal yst
is activated by 20 reduction, for instance by
contacting the catalyst wwth hydrogen. This may be
effected during or prior to step (a2). Preferably, the
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t O1s Preferably, the hydrogenation according te the present
invention is performed in a gas-liquid co-current
downflow through at least one packed bed reactor (often
referred to as trickle bed reactor). The process of the
present inventicn may suitably be also applied to copper-
20 containing catalysts already in use for the hydrogenation
of alkylaryl ketones. By addition to the feed oxr butlt-up
in the feed by recycling of a suitable concentration of
phenolic compounds the performance of such catalysts may
be improved, in particular the catalytic activity at
25 lower temperatures. The present invention also preferably
relates to a process for improving the activity of a
hydrogenation catalyst, which process comprises
contacting the catalyst with a feed comprising of from
0.5 to 100% by weight of phenolic compounds. In step (a)
30 of the present process, the catalysts are preferably used
at a temperature of from 50 to 250 °C, more preferably at
a temperature of from 60 to 220 °C, even more preferably
at a temperature of from 70 to 180 °C, and most



30 x 105 NnR. Process step (a) can be carried out
wth the catalyst in the formof a slurry, of a
novi ng bed or a fluidized bed. However, a fixed bed
is preferred for |arge-scale industrial application.
The process may be 10 carried out in a batch-w se
manner, sem -continuously or_ continuously, the | atest
bei ng the preferred operati % nodus. The liquid feed
containing the reactants nmay be passed through the
catal yst bed so that the effluent from the reaction
zone is substantially free fromcatal yst. 15
Preferably, the hydrogenation according to the present
invention is performed in a gas-liquid co-current
downfl ow t hrough at | east one packed bed reactor
(often referred to as trickle bed reactor). The
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used f orcopper oxide and 5 %wt of calcium oxide were thoroughly

mixed with 260 ml of 0.2 mm silicon carbide particles.

The extrudates had an average particle size of about

20 1.6 mm, a specific BET surface area of 14 m2/g and a pore
volume of 0.36 ml/g. The mixture was filled into the
reactor to provide a catalyst bed. The remaining empty
space above the catalyst bed was filled with 3 mm glass
balls to provide adequate fluid distribution. The reactor

25 was first purged with nitrogen at a pressure of
2.3 x 109 N/m2, then the reactor temperature was raised
te 130 °C. Hydrogen was introduced to a concentration of
1% volume, then the hydrogen concentration was gradually
increased to 100% volume at a rate such that the reactor

30 temperature did not exceed 170 °C. The temperature was
then raised to 175 °C, where it was maintained for
4 hours. In the following examples, the conversion is

expressed as the molar flow of acetophenone converted



the activation of hydrogenation catal ysts. The process
according to the present invention is 5 further
illustrated by reference to the followi ng exanples,
whi ch are provided for illustrative purposes and to
which the invention is not limted. Experinental Part
The foll ow ng experinents mgre carried out in trickle
10 flow in a bench scal e uni'® conprising a reactor
connected to a heating/cooling system a high
pressure feed punp, a high pressure punp for
recycling product to the feed, and two vessels (for

i ncom ng and outgoing feed streans), and a gas inlet
connected to sources of hydrogen and 15 nitrogen. 126
g (about 130 m) of silicon dioxide extrudates in the
shape of trilobes conprising 70 % of copper oxide
and 5 %wdipfded ivcthenrainr ddomer ackitpbaisgh sypp1Thx @ tiet h
260 m offeBd 2imem Sioki KOMheC BfRLARaNRARSI Cl €S. The
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be about 76%.

Example 1
Comparative Example 1 was repeated, however after
1900 hours of operation as described in Comparative
20 Example 1 the liquid feed was switched to a feed
comprising 57% w/w of acetophenone, 4% w/w of l-phenyl
ethanol, 20% w/w of 2-phenyl ethanol and additionally
containing 2% w/w of phenol, the remainder being other
aromatic compounds. After operation of about 20 hours,
25 the conversion of acetophenone was determined as to be
about B7%, and after about 250 hours conversion was
determined to be about 90%. After switching back to a
liquid feed as employed in Comparative Example 1 which
was essentially free from phenolic compounds, the
30 conversion very slowly decreased over a period of about
200 hours to the value of Comparative Example 1.
Comparison of the catalyst of Example 1 versus the
catalyst of Comparative Example 1 clearly shows that a



Is divided by the nolar flow of acetophenone supplied
inthe feed tines 100% at the specified tine.
Conparative Exanple 1 The reactor tenperature was
reduced to 80 C, and 5 hydrogen pressure was
increased to 25 x 105 NNn2. A liquid feed essentially
free from phenolic conpound 4and conposed of 57% w w
of acetophenone, 4% w w of 1-phenyl ethanol, 20% w w
2- phenyl ethanol and 19% w/ w ot her aromatic conmpounds
was added at a feed rate of 75 ml/h to 10 the reactor.
A recycle of liquid product over the reactor was
applied at a recycle/feed ratio of 4:1, resulting in

a liquid hourly space velocity of about 3 1/1

catal yst/ hour. After stabilisation of systemfor
about 1900 hours, a sanple was taken to determ ne the
cCONnver si c?ﬁtwsﬁﬂ‘iﬁ’cét%p#veﬁmeiviﬁleaﬁaamsl-ma 1Qfh
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20 Exanple 1t I qui d %‘“"§W°\’ched to a feed

conprising 57% w w of acetophenone, 4% w w of 1-phenyl
et hanol , 20% w w of 2-phenyl ethanol and additionally
containing 2% w w of phenol, the remai nder being other
aromati ¢ conmpounds. After operation of about 20 hours,
25 the conversion of acetophenone was determ ned as to
be about 87% and after about 250 hours conversion
was determ ned to be about 90% After sw tching back
toa liquid feed as enployed in Conparative Exanple 1
which was essentially free from phenolic conpounds,
the 30 conversion very slowy decreased over a period
of about
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200 hours to the value of Conparative Exanple 1
Conparison of the catal yst of Exanple 1 versus the
catal yst of Conparative Exanple 1 clearly shows that a
14 catalyst with increased activity was forned. The
high- stability of this in-situ forned catal yst was
further illustrated by the 15l ow degradation to the
conversion |evel in absence 0 Rhfnﬁlbc compounds. 15
CLAI MS 1. A process fo&—%&e—hyéﬁegenatlon of

al kyl aryl ketones to alkylaryl alcohols, which
process conprises contacting a feed conprising t
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ketones is obtainable by a process involving-the

fﬁ%ﬁﬁixﬁt (i) contactlng a feed conprising alkylaryl

b agf r n
alkyl a&gfbg%é% 7 roper o><5|EI glé(g éf%ﬂgl kyﬁ‘gﬁ?ﬂwﬁgt %ﬁgsg
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alkene in the presence of a catalyst to obtain a
" mxture conprising al kyl ene oxide, alkylaryl
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at Ieast part of the alkyl ene oxi de and aIkyIary
dheotfsied feamprimingdehe ol kylayt ketanaadisnobtainable

by a process involving -the steps of:

(i) contacting a feed comprising alkylaryl compounds with
oxygen to obtain a feed comprising alkylaryl
hydroperoxides and alkylaryl ketones,

(ii) contacting the feed obtained in step (i) with an
alkene in the presence of a catalyst to obtain a reaction
mixture comprising alkylene oxide, alkylaryl alcoheol and
alkylaryl ketones, and ‘ .

(iidi) removing at least part of the alkylene oxide and
alkylaryl alcohols from the reaction mixture obtained in
step (ii) to obtain the feed comprising alkylaryl

ketones.

. 4. A process according to any one of claims 1 to 3,

wherein at least part of the phenol and/or ethylphenol
are added to th§ feed comprising the alkylaryl ketones.
5. A process according to any one of claims 1 to 4,

which process involves the steps of:




step (ii) to obtain the feed conprising al kyl aryl
ketones. 4. A process according to any one of clains
| to 3, 25 wherein at |least part of the phenol and/or
et hyl phenol are added to thdéfeed conprising the

al kyl aryl ketones. 5. A process according to any one
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6. A process according to any one of claims 1 to 5,

wherein the alkylaryl ketone is acetophenone.



