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products and the other aforementioned disadvantag- es are also avoided. The
process is characterized in The invention relates to a process for the
prepa-  that part of the stream that is recycled to the cyclohex- ration of
cyclohexanol and/or cyclohexanone, in      ene preparation section is
subjected to a dehydrogen- which cyclohexene in a feed stream containing
cyclo-  5   ation reaction and the remaining part to a hydrogen- hexene,
cyclohexane and benzene is hydrated to cy-  ation reaction and the reaction
streams thus obtained clohexanol and/or oxidized by cyclohexanone. the cy-
are combined to form the feed stream to the hydration clohexanol and/or
cyclohexanone formed is separat-  and/or. oxidation step (the so-called
oxygenation ed from the reaction mixture thus obtained and the re-  step).
In said dehydrogenation reaction, cyclohexane maining cyclohexane and
benzene are recycled to a  10  is converted to cyclohexene; in said
hydrogenation preconnected cyclohexene preparation section.
reaction, benzene is converted to cyclohexene. Such a process is described
in US-A-4,339,604,      As raw material for the process according to the in
which by a hydrogenation reaction benzene is con-  invention or benzene,
cyclohexane and also mixtures of verted into a mixture of cyclohexene,
unconverted   these two components may be used. Because of this, benzene
and cyclohexane as. a side product. The   15    the process is less
dependent on the raw material. stream recycled to the cyclohexene
preparation see-      This raw material may then be supplied to the dehy-
tion is first subjected to a dehydrogenation reaction to  drogenation step,
the hydrogenation step and/or the convert all of the cyclohexane (and any
cyclohexene)  return stream to the cyclohexene preparation section, present
in this stream into benzene, which can then  according to the type of raw
material used. be used along with fresh benzene in the hydrogena-   20
Because the cyclohexene is obtained by hydro- tion reaction.
genation (of benzene) as well as by dehydrogenation An alternative process
for preparing cyclohexa-  (of cyclohexane) in the process according to the
in- nol and/orcyclohexanone from cyclohexeneis descri-   vention, it is no
longer necessary to have the return bed in EP-A-53,847, in which, via
dehydrogenation of  stream completely converted into the raw material be-
cyclohexane, a cyclohexene-containing feed stream    25  fore preparing the
cyclohexene. Better still: the con- is obtained which is then subjected to
a hydration or  ditions of the hydrogenation step can be chosen so
oxidation reaction, and in.which the return stream is      that optimum
conversion is obtained of the benzene subjected to a hydrogenation to
convert all of the ben-  present in the feed stream into cyclohexene; the
con- zene (and any cyclohexene) present in this stream       ditions of the
dehydrogenation step can be chosen so into cyclohexane, which can then once
again be used     30   that optimum conversion is obtained of the cyclohex-
along with fresh cyclohexane in the dehydrogenation    ane present in the
supply stream into cyclohexene. In reaction.
both of these process steps more favourable condi- However, the processes
described above present   tions can therefore be applied than in the state
of the a number of disadvantages. The choice of the process    art
processes and thus the overall reaction requires depends greatly on the
availability of the raw material   35 less [err] handling (for there is no
longer any need for (cyclohexane or benzene), which dependence is in-   an
extensive dehydrogenation or hydrogenation of creased by the fact that in
the dehydrogenation or hy-     the return stream). It has been found that
the pres- drogenation of the return stream the. conversion into  -  ence of
cyclohexane in the hydrogenation step and the raw material (benzene or
cyclohexane, respec-  the presence of benzene in the dehydrogenation step
tively) must be as complete as possible because  40  do not adversely
affect the formation of cyclohexene otherwise an accumulation of the
cyclohexane or    in those reactions. The process according to the in-
benzene, respectively, in the process will result. In ad-  vention permits
a higher degree of conversion of the dition, the selectivity of the
conversion into cyclohex-    raw  material because the cyclohexane and
benzene ene determines the size of the process streams, in  side products
formed can be used directly as raw ma- particular the size of the return
stream and the volume   45  terials for the process according to the
invention via to which the complete dehydrogenation or hydrogen-   the
return stream. Preferably, the hydrogen released ation of the return stream
must be accomplished.    in the dehydrogenation step is used for the
hydrogen- Alternatives, notably the separation of cycohex-      ation
reaction. ene, cyclohexane or benzene from a feed stream,        The
dehydrogenation of cyclohexane to cyclo- have often been described.
US-A-4,339,604, for ex-  50   hexene can be effected in any known manner. A
suit- ample, describes how cyclohexane can be separated       able manner
is described in, for example, Kinetics and from benzene and/or cyclohexene
by means of an ex-        Catalyts, Vol. 20 (2), pp. 323-327 (1979), to
which, tractive distillation. EP-A-248.422 describes an azeo-  for the sake
of brevity, the reader is referred. Accord- tropic distillation in which
the cyclohexene is separat-  ing to the known method, cyclohexene is
prepared by ed from cyclohexane  and benzene. These types of   55  an
oxidative dehydrogenation of cyclohexane by separation are difficult and
hence expensive.        passing cyclohexane and air over a zeolitic
catalyst at The process according to the invention does not
200-650[err]C (referably 300-600[err]C), at a pressure of 



require. such an expensive separation of reaction      0.001-1 MPa
(preferably 0,01-0,5 MPa). The oxy-    3                   EP  0 340 827 B1
4 gen/cyclohexane molar ratio is preferably between    material; further
research showed that [err], in the 1:2 and 3:2.
anatase form, is also a very good carrier material. The hydrogenation of
benzene into cyclohexene         The cyclohexene can also be converted, via
a hy- may, for example, be effected in the gas phase, with  dration
reaction, into cyclohexanol. This hydration of a catalyst containing an
element of group VI or group    5   cyclohexene to cyclohexanol can be
carried out in VIII of the periodic table of elements, such as ruthe-
any known manner. Usually an acid catalyst is used. nium, palladium,
nickel, or platinum. Suitable cata-       Very suitable methods are
described in the British pa- lysts are, for instance, platinum/aluminium
oxide or a  tents 1.381.149 and 1.542.996, to which reference is
palladium-nickel alloy. The reaction temperature is,  made for the sake of
brevity. Sulphuric acid is a very for example, 150-400[err]C, the pressure
is, for instance,  10 suitable catalyst. Iron(III) sulphate may be used as
co- 0,01-5 MPa, and is preferably higher than 0,2 MP[err]    catalyst. The
hydration is usually carried out as a For the sake of brevity, the reader
is referred to EP-   process with separate steps consisting of 1) the addi-
B-55.495 for a suitable embodiment of this part of the  tion of the acid to
the double bond of the cyclohexene process. The hydrogenation can also be
effected in  with the formation of the esterof cyclohexanol and the the
liquid phase, with a catalyst, for example with a  15  acid, e.g.
cyclohexyl hydrogen sulphate and 2) hy- suspension catalyst such as
ruthenium black or with  drolysis of the cyclohexyl ester to form
cyclohexanol ruthenium applied to a carrier. The reaction tempera-   and
the acid. The f irst step may be effected at a tem- ture is, for example,
25-300[err]C, and the pressure is,      perature of, for example, -50[err]C
to +30[err]C, but temper- for instance, 0,3-1 MPa, although higher and
lower   atures of 30-100[err]C are also possible, and the second pressures
are also suitable, but economically unfav-   20  step at 50-150[err]C. The
hydration of the cyclohexene ourable. For the sake of brevity, the reader
is referred  can also be effected with other catalysts, for example to
US-A-4.665.274 for a suitable embodiment of this  with a strongly acid ion
exchanger, e.g. a crosslinked part of the process.
polystyrene resin containing sulphonic acid groups or The
benzene/cyclohexane molar ratio in the re-    with a crystalline aluminium
silicate, if so desired in turn stream is preferably between 5:1. and 1:5
so that  25  the presence of an acid. The latter process is descri- the
optimum conditions for the highest possible yield  bed in, for instance,
US-A-4.661.639. of cyclohexene can be obtained in the dehydrogena-      The
feed stream containing cyclohexene may tion step as well as in the
hydrogenation reaction.  also be  pretreated before being fed to the
oxygenation The ratio in which the return stream is divided be-  step to
increase the cyclohexene concentration. To tween the two reaction steps
depends ona number of  30  this end, use may be made of, for example, the
proc- factors. In the first place it is determined by the type  ess
described in EP-A-248.422. This concentration of raw material used
(cyclohexane or benzene or a     presents the advantage that the streams
that are to be mixture of the two); in addition, it depends on the ac-
processed in the subsequent process steps, that is, tivity and the
selectivity of the catalytic systems used  the oxygenation and the
separation of the cyclohexa- in the two process steps. Preferably, the
stream is div-  35   nol.and/or cyclohexanone from the reaction mixture
ided on the basis of the cyclohexane/benzene ratio in  thus obtained, will
be smaller. The complete or partial the feed stream to the
cyclohexanol/cyclohexanone    removal of components that are inert with
respect to preparation section.                                     these
process steps (mainly benzene and cyclohex- The cyclohexene-containing
feed, stream  ob-        ane) greatly reduces the size of the feed stream
to the tained according to the process of the invention can  40
oxygenation step and therefore the equipment re- be converted into
cyclohexanol and/or cyclohexa-     quired for the aforementioned process
steps may be none via an oxygenation step according to methods    .
proportionately smaller. The stream that is also re- known in the art.
. . .            leased in this concentration step (containing mainly For
example, the cyclohexene can be converted   benzene and cyclohexane, in
addition to a little cyclo- into cyclohexene oxide by means of a reaction
with  45   hexene) can be supplied to the cyclohexene prepara- sodium
hypochlorite and subsequent saponification,   tion section according to the
process of the invention. followed by isomerisation of the cyclohexene
oxide      The oxidation or hydration of the cyclohexene can into
cyclohexanone.  Such as isomerisation is descri-  be effected in the
presence of the cyclohexane and/or bed in EP-A-192.298.
the benzene. Another suitable method for oxidizing the cyclo-  50     After
the aqueous phase has been removed from hexene is the Wacker oxidation
reaction, which yields         thection mixture of the hydration and/or
oxidation the desired cyclohexanone in one reaction step: a    .  step, an
ganic phase remains, which, in addition to very suitable process for this
reaction is described in  the cyclohexanol and/or cyclohexanone formed,
con- 



EP-A-210.705 in which a vanadium and a palladium        tains benzene,
cyclohexane and any unconverted cy- component, applied to a carrier, the
surface of which   55   clohexene. Cyclohexanol and/or cyclohexanone is is
covered with hydroxyl groups, is used as catalyst.   separated from this
mixture, for example by distilla- The vanadium is present in the form of a
surface va-     tion, after which a fraction consisting of benzene, cy-
nadate. [err]-alumina proved to be a very suitable carrier    clohexane and
any cyclohexene is obtained that boils    5                     EP 0 340
327 B1                              6 at a lower temperature than
cyclohexanol and/or cy-  non restrictive examples. Reference is given to
the clohexanone.                                           figure. With the
process according to the invention it is not necessary to laboriously
separate this last fraction  Example I into its components, or to
completely convert it into    5 cyclohexane or benzene. On the contrary it
can be       To the dehydrogenation reactor I, filled with a 50 fed in its
entirety directly to the cyclohexene prepara-  ml Na,L-erionite zeolite,
one feeds a stream of 196 tion  section; accumulation  of undesired  side-
grams/hour, consisting of 66 wt% benzene, 32,6 wt.% products, such as
methylcyclopentane, can be pre-        cyclohaxane  and 1,4 wt.%
cyclohexene which, at a vented with the aid of a purge.
10    temperature 400[err]C and a pressure of 1 MPa, is Pure cyclohexanol
can be obtained from the          converted to cyclohexene with a yield of
54%. crude cyclohexanol obtained by means of distillation.   To the
hydrogenation reactor 11, a 1 litre autoclave If so desired, the
cyclohexanol can be dehydrogenat-  filled with a Ru- catalyst made
according to example ed to cyclohexanone In a manner known in the art.   1
of EP-A-220.525, a same mixture, in an amount of The hydrogen obtained in
such a dehydrogenation   15  173 grams/hour is fed, which, at a temperature
of can be used as a hydrogen-feed to the hydrogenation    160[err]C and a
pressure of 8 MPa, is converted to cy- step of the claimed process. Pure
cyclohexanone can  clohexene with a yield of 48%. be obtained, once again
via distillation, from th crude  The so  obtained processstreams 8 and 9
are cyclohexanone obtained in the oxidation or in the de-  combined as a
feedstream (10) to the oxygenation re- hydrogenation of cyclohexanol, which
pure cyclohex-  20  actor III, said stream consisting of 41,6% benzene,
anone is very suitable as a raw material for caprolac-    25,8% cyclohexene
and 32,6% cyclohexane. Stream tam preparation.
10 is converted in III via a Wacker-oxidation process, The invention is
further elucidated with the aid of  using .a [err] catalyst, at a
temperature of the included figure, without limiting the scope of the
99[err]C and a pressure of 0,3 MPa with a yield of 95%. invention. This
figure shows a simplified diagram of  25  After separation in IV, 112
grams/hour of cyclohexa- the process.
none are obtained. The recyclestream 2, being 99% The fresh raw material
(cyclohexane, benzene or  of stream 13, is mixed up with 90 grams/hour of
fresh a mixture hereof) is combined with return stream 2)  benzene (stream
1) and, according to the above indi- via line 1), afterwhich the stream 3)
thus obtained is  cated split; divided over reactors I and II. split up
into a stream 4), which is fed to the dehydra-   30 genation reactor I, and
a stream 5), which is fed to the  Example 2 hydrogenation reactor II.
Preferably, part or all of the hydrogen stream 6) leaving the
dehydrogenation re-      Example .1 is repeated, but instead of benzene,
actor I is used as hydrogen feed 7) to the hydrogena-  one use a fresh feed
of 110 grams/hour of cyclohex- tion reactor II. The reaction stream 8)
leaving the  de-  35   ane (stream  1). To reactor I a stream  of 205
hydrogenation reactor is fed as feed 10) to the cyclo-  grams/hour,
consisting of 6,8 wt% benzene; 1,2 wt.% hexanol/cyclohexanone reactor III
together with the  cyclohexene and 92% cyclohexane, to reactor 11 a
reaction stream 9) leaving the hydrogenation reactor.  same mixture, in an
amount of 181 grams/hour are Stream 3) is spit up into 4) and 5) on the
basis of the  fed. After separation in IV, 127 grams/hour of cyclo-
benzene/cyclohexane ratio in 10). A water-containing   40   hexanone are
obtained. feed (for the hydration into cyclohexanol), and/or an
02-component-containing feed (for the oxidation into  Example III
cyclohexanone) is fed to reactor III via stream 11). Af- ter conversion in
III, reaction stream 12) is separated,  Example I is repeated, but the
fresh feed (1) con- if necessary, into an organic layer containing cyclo-
45  sists of a mixture of benzene and cyclohexane (100 hexanol and/or
cyclohexanone and an aqueous layer,   grams/hour; 48,1 wt.%  benzene). To
reactor I a in a separator not shown in the figure. The organic lay-
stream of 201 grams/hour, (consisting of 37,8 wt.% er is fed to the
distillation column IV. In this column the  benzene; 1,5 wt.% cyclohexene
and 60,7 wt.% cyclo- benzene, cyclohexane, any cyclohexene and other
hexane), to reactor 11 a same mixture, in an amount of 



low-boiling components present in 12) are separated   50   179 grams/hour
are fed. After separation in IV, 117 (stream 13)) from the crude
cyclohexanol and/or cy-  grams/hour of cyclohexanone are obtained.
clohexanone (stream 14)). The crude cyclohexanol and/or cyclohexanone can
be worked up into pure cy-  Example IV clohexanol, or into pure
cyclohexanone via an addi- tional dehydrogen tion step. Stream 13) is
recycled to   55   Example I is repeated, but in reactor III the cyclo- the
cyclohexene preparation section (reactors I and II)  hexene is converted
via a hydration reaction, using a after a purge stream 15) has been
diverted from it.  strong acid ion exchange resin as a catalyst, at a tem-
The invention will be elucidated by the following,  perature of 90[err]C
and a pressure of 0,3 MPa, said hy- 4    7                   EP 0 340 827
B1                  8 [err]-reaction having a yield of 20%.
hydratisiert undloder zu Cyc~lohexanon oxidiert The fresh feed (41,4
grams/hour of benzene). in    wird, das gebildete Cyclohexanol und/oder
Cyc- combination with the recycle stream 2. are send [err]-   lohexanon von
der so erhaltenen Reaktbonsml- actors I and II in amounts of 174.5 and  155
schung abgetrennt werden und das verbliebene grams/hour, respectively (the
flows consisting of 34.2   5   Cyclohexan und Benzol zu einem vorgeschalte-
wt.% benzene, 48,8 wt.% cyclohexene and 17,0 wt. %     ten
Cyclohexenherstellungsleil rOckgefuihrt wer- of cyclohexane). A
cyclohexanol-stream of 49.5         den, dadurch gekennzeichnet. dag ein
Tell des grams/hour Is obtained.                                Stromes,
der zum  Cycdohexenherstellungsteil rfckgeffiirt wird, einer
Dehydrierungsreaktion 'a      und de, Gbrige Teil einer Hydrierungsreaktion
un- Claims                                                 terworfen wird
und die so erhaltenen Reaktions- -sfrome unter Bildung des
Beschickungsstroms 1. Process for the preparation of cyclohexanol
uam Hydratisierungs- undloder Oxidalionsschritt and/or cyclohexanone, in
which cyclohexene in a  *vereiruigt werden. feed stream containing
cyclohexene. cyclohex-  15 ane and benzene Is hydrated into cyclohexanol
2. Verfahren nach Anspruch 1, dadurch gekenn- and/or oxidized into
cyclohexanone, the cyclo-      zeichnet, dal ein Tell des oder der gesamte
im hexanol and/or cyclohexanone obtained is sepa-
Dehydrierungsschritt erhaltene Wasserstoff im rated from the reaction
mixture thus obtained and  Hydrierungsschritt verwendet wird. the remaining
cyclohexane and benzene are re-  20 cycled to a preconnected cyclohexene
prepara-   3. Verfahren nech Anspruch I oder 2, dadurch ge- tion section,
characterized in that part of the     kennzeichnet, daB das Benzol und das
Cyclohe- stream that is recycled to the cyclohexene prep-   xan iml
Rfcklaufstrom in einem Molverhaltnls von aration section is subjected to a
dehydrogenation   5 1 bis 1: 5 sind. reaction and the remaining part to a
hydrogena-  25 tion reaction and the reaction streams thus ob-  4.
Verfahren nach einem der Anspriche 1 bis 3, da- tained are combined to form
the feed stream to     durch gekennzeichnet, daB das Verhaltnis, in the
hydration and/or oxidation step.               dem der rickcgefflhrte Strom
zwischen dem Hy- -rierungsteil und dem Dehydrierungstell aufge- 2. Process
according to claim 1, characterized in  30  teilt wird, auf dem
Benzol/Cyclohexan-Verhaltnis that part or all of the hydrogen obtained in
the de-  im. Beschikktungsstrom basiert. hydrogenation step is used in the
hydrogenation step.                                           5. Verfahren
nach elnem der Ansprilche I bis 4, da- durch gekinnzeichnet, dall der
Beschickungs- 3. Process according to claim  1 or 2, characterized   35
strem zum Erhohen der Cyclohexenkonzentrati- in that the benzene and
cyclohexane in the return   on .vprbehandelt wird und der so behandelte
stream are in a molar ration of 5:1 - 1:5.          Strom dem
Hydratisierungs- und/oder Oxidati- o.nsschrlttzugefOhrtwird. 4. Process
according to any one of claims 1-3, char- acterized in that the ratio. in
which the recycled   40 stream is divided between the hydrogenation sec-
Revendications tion and the dehydrogenation section is based on the
benzene/cyclohexane ratio in. the feed      1. Procd6 de preparation de
cyclohexanol etlou cy- stream.        .
clohexanone, selon lequel on hydrate le cyclo- 



45      hax~nedans un courant d'allmentation contenant 5. Process according
to any one of claims 1-4, char-   du cyclohexene, du cyclohexane et du
benzbne acterized in that the feed stream is pretreated to  en cyclohexanol
etfou on oxyde en cyclohexano- increase the cyclohexene concentration and
the      ne, on separe le cyclohexanol etlou la cyclohexa- stream thus
treated is fed to the hydration and/or  none obtenus du mrlange de reaction
ainsi obte- oxidation step.                             50      nu et on
recycle le cyclohexane et le benzene re- saduels dans une section de
preparation de cydo- :exbne pr6alablement branchee, caracterlse en
Patentansprfiche                     .                 ce quon soumet la
partie du courant recyclde a Ia smuion de preparation du cyclohexene A une
1. Verfahren zur Herstellung von Cyclohexanol  s5      r6atction de
dashydrogenation et la partle restan- undloder Cyclohexanon, in dern
yclohexen in       te A une reaction d'hydrogenation, puis on combim- einem
Cyclohexen, Cyclohexan und Benzcl ent-        ne les courants de reaction
ainsi obtenus pour halteniden Beschickungsstrom zu C.'9ohexanol
foirmer un courant d'alimentation du stade d'hy- :
~~~~~~~5    7                         EP 0340 827 B1            8
dration-reaction having a yield of 20%.                  hydrqtisiert
und/oder zu Cyclohexanon oxidiert The fresh feed (41,4 grams/hour of
benzene), in    benzeie~ inird, das gebildete Cyclohexanol und/oder Cyc-
combination with the recycle stream 2, are send to re-  lo'hexanon von der
so erhaltenen Reaktionsmi- actors I and II in amounts of 174,5 and 155
schung abgetrennt werden und das verbilebene grams/hour, respectively (the
flows consisting of 34,2   5    '2clohexan und Benzol zu einem
vorgeschalte- wt.% benzene, 48,8 wt.% cyclohexene and 17,0 wt.%  'terf
Cyclohexenherstellungsteil rOckgeffihrt wer- of cyclohexane). A
cyclohexanol-strearn of 49,5          din, dadurch gekennzeichnet, dall ein
Tell des grams/hour is obtained.                                  3tromes,
der zum  Cyclohexenherstellungsteil -ri.kgeffhirt wird, einer
Dehydrierungsreaktion ..f     und dernubrige Teil einer Hydrierungsreaktion
un- Claims                -;rwobien wird und die so erhaltenen Reaktions-
'-'frme unter Bildung des Beschickungsstroms 1. Process for the preparation
'of cyclohexanol        'urn Hydratisierungs- undloder Oxidationsschritt
and/or cyclohexanone, in which cyclohexene in a    -'erefilgt werden. feed
stream containing cyclohexene, cyclohex-  15 ane and benzene is hydrated
into cyclohexanol    2. -Verfthron nach Anspruch 1, dadurch gekenn- and/or
oxidized. into cyclohexanone, the cyclo-     zeichnet, daR ei Teil des oder
der gesamte im hexanol and/or cyclohexanone obtained is sepa-
Dehydirlerungsschritt erhaltene Wasserstoff im rated from the reaction
mixture thus obtained and   Hydrierungsschritt verwendet wird. the
remaining cyclohexane and benzene are re-  20 cycled to a preconnected
cyclohexene prepara-     3. V/erfahren nach Anspruch I oder 2, dadurch ge-
tion section, characterized in that part of the      kennzeichnet, dal3 das
Benzol und das Cyclohe- stream that is recycled to the cyclohexene prep-
xan irn RucIkaufstrom in einem MolverhAltnis von aration section is
subjected to a dehydrogenation    5. 1. bis 1: 5 sind. reaction and the
remaining part to a hydogena-   25   . tion reaction and the reaction
streams thus ob-   4. Verfahren nach einem der AnsprOche 1 bis 3, da-
tained are combined to form the feed stream to       durch gekennzeichnet,
dal das Verhaltnis, in the hydration. and/or oxidation step.
dmrn deir rUckgefOhrte Strom zwischen dem Hy- 4riarungsteil und dem
Dehydrierungsteil aufge- 2. Process according to claim 1, characterized in
30  teitwird, aufrdem Benzoh/Cyclohexan-Verhaltnis that part or all of the
hydrogen obtained in the de-  imi Beschikkungsstrom basiert. hydrogenation
step Is used in the hydrogenation        . . step.   . .
. .             5. Verfahren nach einem der Ansprucha 1 bis 4, da- durch
gskennzeichnet, dal der Beschickungs- 3. Process according to claim 1 or2
characterized 35   s;trom zum Erhohen der Cyclohexenkonzentrati- in that
the benzene and cyclohexane in the return      .o  vqrbehandelt wird und
der so behandelte stream are in a molar ration of 5:1 - 1:5.
Strom dem Hydratisierungs- und/oder Oxidati- .  qnss chrnt zugef0hrt wird.
4. Process according to any one of claims 1-3, char- 



acterized in that the ratio. in which the recycled   40 stream is divided
between the hydrogenation sec-   Revsndications tion and the
dehydrogenation section is based on the benzene/cyclohexane ratio in. the
feed      1. Proc6dede preparation de cyclohexanol ettou cy- stream   .
c ohexanone, selon lequel on hydrate le cyclo- 'IR- hxenedans un courant
d'alimentation contenant 5. Process. according to any one of claims 1-4,
char-     ..du cyclohexbne, du cyclohexane et du benzene acterized in that
the feed  stream is pretreated to  .'en cyclohexanol et/ou on oxyde en
cyclohexano- increase the cyclohexene concentration and the       ne, on
separe le cyclohexanol et/ou la cyclohexa- stream thus treated is fed to
the hydration and/or    none obtenus du melange de reaction ainsi obte-
oxidation step.                                      r u at on recycle le
cyclohexane et le benzene re- id. uels dans une section de preparation de
cyclo- *. .-exne pr6alablement branch6e, caracterise en Patentanspriache.
..                            .e qu'on soumet la partie du courant recycl6e
A Ia sction de prbparation du cyclohexbne A une 1. Verfahren zur
Herstellung von Cyclohexanoi  55        rdactionre de dshydrogenation et la
partie restan- und/oder Cyclohexanon, in dem Cyclohexen in      t.    a une
reaction d'hydrogenation, puis on combi- einem Cyclohexen, Cyclohexan und
aenzcl ent-         n.e es courants de reaction ainsi obtenus pour
haltenden Beschiickungsstrorn zuG v  choiiexanol  ;qrmer un courant
d'alimentation du stade d'hy- I 1i 1111i 111111   11111  11 1111 *   '
'  ! ' .'     :'0iF   * C  L  M  S  * .,.;    :! ..-..'    ER. 9 . , ,
' -,E P .        S 327-F~sf .                         ,. .10 dratation
ettou d'oxydation. 2. Procdd6 selon Ia. revndication Oitdrjs  en ce qu'on
utilise une 'artie ou la tdtalitde I'hydrb- gene obtenu au'stade de
deshydrdgeration pour   5 le stade d'hydrog'natbon.- 3. Proc6de selon la
revendication I ou 2, caractdri- s6 en ce que le benzene et le cyclohexane
dans        .. - le courant de retour sont en un raplport.molaire de   rc.
5:1 A 1:5. 4.~   ~ .rcf               .   .,f                         . :
4. ProcbdA selon fune quelconque' :eivendica tions 1 a 3, caracterise en ce
que ierpportdans -    : lequel on partage le courant recycfe.nrtre la sec-
tion d'hydrogenation et la sectior dedt  . nation est fondes sur.le rapport
b.nzineicyco hexane dans le courant d'alimentation, 5. Proced  selonIl'une
quelconque desrevendlca-   20 tions I A 4,. caracterisL en ce, qu'on
pretraite le" courant. d'alimentation .,pour augmenter Ia concentration en
cyclolhexbne et en Ce quont en- vole le courant ainsi traite au stade
d'hydratatiol. et/ou d'oxydation.                     .. 25 30 45 50 55    


