Met hod for preparing cycl ohexanone The present invention relates to a nethod
tor preparing cyclohexanone from cyclohexane. It relates nore particularly
to a method for preparing cyclohexanone having an inpurity content that
allowis the use of the cycl ohexanone as a raw material for producing
s-caprol actam The nethod of the invention conprises in particular a
treatment of the cycl ohexanol/cycl ohexanone mi xture produced by the

oxi dati on by oxygen of th¥ethedofiexaprepaningdeyigliehgzanenen step to convert
the cycl ohexanol to cycl ohexanone and the inpurities present such as

cycl opentenal. The nethod of the invention is suitable _for obtaining

cycl ohexanone RREhPHESEEGR dEyeedion Ifdatef, ‘CorfpdteBred wreh Prerasands a
raw material fegyc1suBkhashei igok- egplohagkam. 2 Method for preparing

cycl ohexanone The present invention relates to a nethod for preparing

cycl ohexanone from cycl ohexane. 5 It relates nore particularly to a nethod
for preparing Icy&bdhamanmnﬁxhawérmﬁemﬂémpwrtbyacmnﬁﬂmmdtfmm pképasinghe use
of the cycl ohe n ra uc apk Iac O 1ln
fact, nylon-6 ?88? gﬁ?éngg WA£@§ %capro é%?PEQ S éégﬁé%%rQi%%rn%%pés
material for ptbéucm%g wifr e§he f¢mle@%?fﬂi’1¢ﬁ%célsl adeolaw mowltead adar for Th| S

pol ymer is obbapRgdily theapebygeeigation of e-caprolactam 15 This

conpound can be obtai ned by various nethods. One
The method of the invention comprises in particular a
treatment of the c¢yclohexanol/cyclohexanone mixture
produced by the oxidation by oxygen of the cyclohexane
in a dehydrogenation step to convert the cyclohexanol
to cyclohexanone and the impurities present such as
cyclopentenal. The method of the invention is suitable
for obtaining cyclohexanone with a high degree of
purity, compatible with its use as a raw material for

synthesizing €-caprolactam.



of the nost widely used nethods consists in producing cyclohexanone oxine
from cycl ochexanone. 20 In this nethod, the cycl ohexanone nmust have a high
degree of purity to avoid introducing inpurities that could be disturbing,
parti‘cularly in the caprolactam polynerization step, and which could al so
alter the properties of the polyam de Gbtéained, particularly the 25
coloration of the polyam de and its ageing resistance. Cyclohexanone is

general |y obtained by themexhédtf&n Pfepat iy dopyLdRERXAGReDY a gas
cont ai ni ng oxygen to produce a cycl ohexanol /cycl ohexanone m xture,

foll owed, 30 after purification and separation of the cycl ohexanol fromthe
cycl ohexanone, Thy gebydnagenaetnaioafl relatesyaloohexertiod of ay chobexainge.

Thi s oxidation_of.cycl ohexan 3 | ghexanone/ cycl ohexanol can be
carried out inC¥C18¥ﬁ6$%8§?egfgﬁnCYE%g%géggﬁCe of an oxidation catalyst, or

ina first step of oxidation of cyclohexane to cyclohexyl hydroperoxide,

wi t hout Capaly§E1rE?Bk%%e%Jﬁé:¥af¥4éﬂ?g.fyd€809p9%kﬂda1 r MSparin
hydr oper oxi de to cgclo exanal "and cycl ohexanone. ring these oXi d&t T on
steps, many i npYfiehesanpRe NFProticad, SHRW hEY alWeHyalds, theitdsalbpeshol s

and ketones. thei sufienerral tyei rpasdndardsegdent | w4 meeayerl thgse
inpurities to upgradeable roducts such as adipic acid and e-caprol actam

These i npurit i BSCIMESRIt Fer R 0P enoved and separated fromthe 10
cycl ohexanagne and/or cycl ohexanol, particularly for producing

cyel ohexanone. \etogs (R £Lod prekoexale b8 RL9eNS, o 2
major thermoplastic material for producing wires,
fibres and miscellaneous moulded parts. This polymer
is obtained by the polymerization of e€-caprolactam.

15
This compound can be obtained by various methods. One
of the most widely used methods consists in producing

cyclohexanone oxime from cyclohexanone.

20 In this method, the c¢yclohexanone must have a high
degree of purity to avoid introducing impurities that
couldb be disturbing, particularly in the caprolactam
polymerization step, and which could also alter the
properties of the polyamide obtained, particularly the

25 coloration of the polyamide and its ageing resistance.

Cyclohexanone is generally obtained by the oxidation of
liquid cyclohexane by a gas containing oxygen to
produce a cyclohexanol/cyclohexanone mixture, followed,
30 after purification and separation of the cyclohexanol
from the cyclohexanone, by dehydrogenation of the

cyclohexanol to cyclohexanone.

This oxidation of cyclohexane to
35 cyclohexanone/cyclohexanol can be carried out 1in a
single step, in the presence of an oxidation catalyst,
or in a first step of oxidation of cyclohexane to
cyclohexyl hydroperoxide, without catalyst, followed by



15 cycl ohexanone/ cycl ohexanol m xture by a basic treatnment or distillation
in basic nmedium Such a basic treatnent renoves the inpurities. However,
such .a net hod requires supplenentary treatnment 20 with the use of a new
reagent, a basic conmpound such as a netal hydroxide. It is therefore also
necessary to provide for the separation &and recovery of this basic
conpound in the formof effluents that generally need treatnent

(i ncineration QftAtA8TC tr&é&cﬂiﬁdﬁé%iti&t he 25 ease ofnyddiom @  to

cycl ohexane to cycl ohexyl. hy rgﬁﬁﬁgﬁ;de, it is also possible to inplenent a
treat ment witkY; XIS FY WO *RO™ $ame  advant ages and dr awbacks as
t hose descri bed above. 30 One of the goals of the present. invention is to

-remedy these_drawbac by prqposing a nmethod for_ preparing., cycl ohexanone
by the oxidatﬂﬁ¥¥%gcé%?%%%xéhlwﬁ?#hﬁn STHE nee®®Hdr émBH?%F% gti 6n°
treat nent wsi pyogiusssi.c wwripound. 353debydebi s paoipbse, dheohavent eod
proposes a menfad iy pradughng sl onexanapss cian aCtaniZEf Ay Hhald |
conprises the follomnn%hsteps: oxl dati on o? cycl ohexane™to cycl ohexyl

hydr oper oxi de IPPVBEigeh o€ ad " ®RFden-econti HPagadgadlien Bhedu@bsense cbyf

catal yst purifd cakipncofath@ r8aCt EOBaptSisEeaRly VWS QmPhEHtH@k@r
deconposi tion of the _cycl ohexyl hydroperoxide to cyclohexanal and

cycl ohexanone MUt hdredétGe” d1° ™ &£ LR HY st ecdFRRryabpdt hérom the
cycl ohexanol / eyaletexamene mMaddh® cyclohexanol, particularly for

producing cyclohexanone.

Methods for oxidizing cyclohexane in the presence of a
catalyst comprise a step of purification of the
15 cyclohexanone/cyclohexanol mixture by a basic treatment
or distillation in Dbasic medium. Ssuch a Dbasic

treatment removes the impurities.

However, such a method requires supplementary treatment
20 with the use of a new reagent, a basic compound such as
a metal hydroxide. It is therefore also necessary to
provide for the separation and recovery of this basic
compound in the form of effluents that generally need
treatment (incineration or other treatment). In the
25 case of oxidation of <cyclohexane to c¢yclohexyl
hydroperoxide, it 1s also possible to implement a
treatment with a basic compound, with the same

advantages and drawbacks as those described above.

30 One of the goals of the present invention is to remedy
these drawbacks by proposing a method for preparing
cyclohexanone by the oxidation of cyclohexane without
the need for a purification treatment using a basic
compound.

35
For this purpose, the invention proposes a method for
producing cyclohexanone characterized in that it
comprises the following steps:



10 by the separation of unreacted cycl ohexane and the separation of
products with higher boiling points than cycl ohexanol/cycl ohexanone
dehydrogenati on of the cycl ohexanol present in the

eycl ohexanol / cycl ohexanone m xture in the,presence 15 of a dehydrogenation
catalyst distillation of the m xture obtained in a first distillation step
in order to obtain a top fraction (Fl1) conprising the conpounds with | ower
boi I i ng poi nt's t hanoxydhbhexanonef andcacBohesane20 frtacti oncyf@ohexyl
distillation of the b égggldglg§mgxygeﬁ o eggu%£y§gﬂlégg% sigp to
obtain a top fraction “(F2 con5|st|ng cycl ohexanone,” and a bottom
fraction (Q) 25 The @eSpdrattien a5E ke égbpéﬁ@%aﬁ61/cyclohexanone m xt ure
as described in thephiisicsteps doesthet pPeidiiont RE Moy abyofwadhidde
undesirable inpurities,, and partlcularly t he

a, (3- cyclogentene cycl 2 &0 30 car boxal dehyde (cycl opentenal) that is
also found in the dgcbmpegannbﬁcyﬂiobhaanqndoﬁeﬂywehyahbpe@oxmdendua whi ch
has a boiling point_¢c at _of I e, ver cu to
separate fromit bycy% ﬁ %%n%?o%ng nggéﬁgggo oun (ﬁé%égs t%ﬁBS
certain qualificati@ancaestgstomonly perforned to quallfy cycl ohexanone,

particularly for 5ypLbESEzyNgs GARN ChRGIABIE N8 MNESIo AT B, out Wi th

a light ray at a certain wavel ength an oxidation test. In 5 nmet hod
of the inéntion, thYstbénﬁﬁgﬁHatlQ?cPép@ﬁﬁ@ﬁ&ﬁedl§Mﬂ%9ﬁ3%ﬂﬂ%r%%%v%¢¢ed
during the separation of products with higher boiling points

than cyclohexanol/cyclohexanone
e dehydrogenation of the cyclohexanol present in the
cyclohexanol/cyclohexanone mixture in the presence
15 of a dehydrogenation catalyst
e distillation of the mixture obtained in a first
distillation step in order to obtain a top
fraction (F:) comprising the compounds with lower
boiling points than c¢yclohexanone, and a bottom
20 fraction (Q3)
e distillation of the bottom fraction (Qi) in a
second distillation step to obtain a top fraction
(F;) consisting of c¢yclohexanone, and a bottom
fraction (Q3)
25
' The preparation of the cyclohexanol/cyclohexanone
mixture as described in the first steps does not permit
the removal of all the undesirable impurities, and
particularly the o, B-cyclopentene-cyclopentane-1-
30 carboxaldehyde gcyclopentenal) that is also found in
the cyclohexanol/cyclohexanone mixture. This compound,
which  has a boiling point close to that of
cyclohexanone, is very difficult to separate from it by
distillation. In fact, this compound responds to
35 certain qualification tests commonly performed to
qualify cyclohexanone, particularly for synthesizing
caprolactam, like the UV test carried out with a light

ray at a certalin wavelength or an oxidation test. In



dehydr ogenation step to products separable from cycl ohexanone by, for
‘exanpl e, a conventional 5 distillation operation |ike the one nentioned in
the .sequence of operations described above. The step of dehydrogenation of
the cycl ohexanol present in the cyclohexanol/cycl ohexanone m xture is
carried 10 out in the presence of a dehy®rogenation catal yst and under the
usual tenperature and pressure conditions described in the literature, such

as, for exanplg,e a ﬂéﬂﬁ&ﬁatU£§ of tibet weeR, @QPC-ANd 450¢sand apprhsel ut e
pressure of betﬂﬁen and 3 bar. Patent U§&4 918 239 15 offers a descriptive

exanpl e of thi¥Y SPérat i ob® sCEFMFAldNe &SMOEHTRGH @ufh%glnGgﬁﬁlon

this dehydrog%]@tdxwg@andrs catkped pot iprddiecty esemmradble20 dreaf al yst
based on coppey, nesiur zi.nc OX|€es and/or m xtures thereof. Thys, the

met hod of the PIVENTOR Y sui'tbl e pTOdRT ARG cy8l ohEXRNGRE1EE ng t he
purity 255re@mstﬂhiauympaopecataohyJﬁdﬁaptbduanng Bepapookdctiam the

particularly td gﬁﬁngnission of a light ray
with a wavel engt?;r}l%\[’f e2§)0f n%r rcé‘hrou éé%ortl%er?éi of cycl ohexanone. This

transm ssion mnust be higher than 86@6 30 According to another feature of

the inventi on,THéﬁestézptéprméw&% E2ids & SEhU @9c'lBhéx¥aBb'ld ie3ldrld ation
step to obtain a top fraction consistin cycl ohexanol / cycl,ohexanone

and a botton1FicFP8n fKS}°h§§ EB F¥F%ﬂﬁeﬁ?gﬂP@h Tkﬁ???ﬁ)[ﬁﬂ nCeESHstunds. 6
The top fracticat (£3) the adheadrageons! ¥ rRtyelredidmdtdion catalyst and

under the usual temperature and pressure conditions
described in the literature, such as, for example, a
temperature of between 200°C and 450°C and an absolute
pressure of between 1 and 3 bar. Patent US 4 918 239

15 offers a descriptive example of this dehydrogenation
step.

In one embodiment of the invention, this
dehydrogenation step is carried out in the presence of
20 a catalyst Dbased on copper, magnesium, zinc oxides

and/or mixtures thereof.

Thus, the method of the 1invention 1s suitable for
producing cyclohexanone meeting the purity
25 requirements, particularly for producing e-caprolactam,
particularly the uv test for determining the
transmission of a light ray with a wavelength of 230 nm
through a volume of cyclohexanone. This transmission
must be higher than 86%.
30
According to another feature of the invention, the
bottom fraction Q; is distilled in a third distillation
step to obtain a top fraction (Fi;) consisting of
cyclohexanol/cyclohexanone and a bottom fraction (Qj3)
35 consisting of high boiling point compounds.



the stream of cycl ohexanol / cycl ohexanone m xture introduced in the

cycl ohexanol dehydrogenation step. 5 According to another feature of the
met hod of the invention, the top fraction (Fl1) is distilled in order to
-obtain a new top fraction (F4) consisting of_low boiling point conpounds,
and a new bottomfraction () essentially consisting of cycl ohexanone.
This bottom 10 fraction (4) is advantageously recycled into the

cycl ohexanol / cy&eohes@néAackirbur & i) nt ¥pdadeantagerss Iy drgenked oAnEPep.

Thet nretpod ?f ttﬁ*@Fiz)nv,%Ebbﬁn i%_fsﬁi E?Eh._@%‘lfagénb?(?@\j@'l.bﬂgxaﬁé%ié c?/ﬁxlilszlae%émne,
as top fraction . vi,ng hig ur | criteria an articularly a
fost 006 oy anonrreononn A thied tyelnar bt (i R Bl £ s

speci fication). The cycl ohexanone produced by the mnethod of the invention

is thereforg advantageousl 20 d for nuf act ur,i-ng E- rol act am by

oxi mati on. hg‘rc(%g vaﬁ’%ag(g’)s6 aﬁaogéggi I]ge%&?{%e ?%ve%ﬁ'?or?ev%n qd) a) pe?flermre
clearly fromtHavexdipres gierenobefornctérnl ushveliy fadrstiinflrdatnonrdemd from
t he descriptio 5 I,meny. of et h of | ti
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cont ai ni ng 600 pR@Ref a10¥C| ePest epahgWas fef-Bdndxdmb®e 2 COMRID Beaebar 2. A
cat al yst mg@ placed.in a fixed bed in the colu 2. 35-&%5 cat al yst _was
p
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concentration in the re%ption m_xt ur e
hydrogenation step.

The method of the invention is suitable for recovering

15 a cyclohexanone, as top fraction (F,;), having high
purity <criteria and particularly a UV test (%
transmission at a2 = 230 nm higher than the required
specification). The cyclohexanone produced by the

method of the invention 1is therefore advantageously
20 used for manufacturing €-caprolactam by oximation.

Oother advantages and details of the invention will

appear more clearly from the examples given below

exclusively for information, and from the description
25 of an embodiment of the method of the invention made

with reference to the single figure appended  hereto,

which represents a block diagram of this embodiment.

Example 1:
30
A mixture of cyclohexanol containing 600 ppm of
cyclopentenal was fed at 1 into a column reactor 2.
A catalyst was placed in a fixed bed in the column 2.
35 The catalyst was based on copper oxide. The

temperature in the column 2 was 230°C. The degree of
conversion of cyclohexanol to cyclohexanone was 30%.

The cyclopentenal concentration in the reaction mixture



7 issuing fr

omthe reactor 2 was below the limt detectable by known

measur enent nethods, that is, less than 30 ppm 5 Exanple 2: A m xtur
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present in a concentration of 2950 ppm.

The feed rate of this mixture into the reactor 2 was
215 g/h. The reactor temperature was 310°C. The
reaction mixture issuing from the reactor contained
80.6% by weight of cyclohexanone, 16.5% by weight of
cyclohexanol, and heavy or 1light impurities. The
cyclopentenal concentration in this medium was lower
than the detection threshold, that is to say less than
30 ppm. The degree of conversion of cyclohexanol to

cyclohexanone was 55%.

The reaction mixture issuing from the reactor 2 was fed
into a heat exchanger 3, then wvia the line 4 into a
first distillation column 5. This column comprised 22
theoretical stages and operated under the usual
temperature and pressure conditions known to a person
skilled in the art in the field of cyclohexanone
distillation. The bottom fraction Q; was introduced
into a second distillation column 6 also comprising 22
theoretical trays. The fraction F, recovered at the top
was cyclohexanone with a degree of purity higher than
99.8% and having a transmission of 88.5% in the UV test

at a wavelength of 230 nm.

In the embodiment shown, the bottom fraction Q; can be
fed into a third distillation column 7 for separating

aacﬁc%gﬂ.%leo el k&d%fedhe}%ggofo?azltﬁfgggtdéiééh&ét isg%gf%lt m
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In the enbodi nent shown, the bottomfraction @ can be fed into a third
distillation colum 7 for separating 8 the heavy products (w th higher
boiling point than that of cyclohexanone) in the formof a fraction Q. The
top ‘fraction F3 containing cycl ohexanone_and.cycl ohexanol can be recycled
into the dehydrogenation reactor 2. 5 Abc%raing to the enbodi nent shown in
the appended figure, the top fraction F1 collected fromthe distillation
colum 5 can héhd etbdwnt prodeitsd erwBth nhighderbbol segapat att hhaagqudeuws phase

and then to a i stiqll.ation _cal u . The bottaomfractiaqn 1Q,.col | ect ed,
cont ai ni ng cycﬂf(cj)r%’x%r%%é’fanganneqbel_ql?'et?lyecIégodrm it J* t reaacftela%rf 09?42. ‘H‘?e ttoéjp
fraction F4 cdmagitiiary FBi ghngmigduna scyrhahekenptoesagnd hoyelohexamdioi | i ng

points, was treaf egeasr@gy@ié%ueiq{to 1§h€xa§@ﬂ1§d§ég%§/€géﬁ 2 %lspgqt ed but

by feeding into the reactor m xt ure cont aining  59% wel ght
cycl ohexandne ACCRIRIRE wdightther  &RIosHEatol STeva, By wéihight s@PsRatest 20
and 1.5% of heawyurand | tgdt ivpuriti&scise! udi ng 30 eqyem of Feykl opent enal
The feed rate of this mixture into_the react s 135 g/.h. The reactor
t enperat ure WS SFFOC 2 FRRY %%l%%ﬂpésﬁF?anqu%ﬁﬁ &%3%t?oﬁé%gkﬁﬁe§i§§hing |
fromthe reacimler? was: séba&tby wviee gliquefowyclpbbhexanand, 22e3%thy wei ght
of cycl ohexangl,, . eavy l.ight 4 npurities. T ycl nt.enal
concentrationQﬁﬁﬂ?ﬁﬁ%m%é%}ungé%%_ owgr 30 th%% tﬁgn%%?gctﬁgﬁ%géﬁgéhd?ﬂ, t hat
is, lowerlPhar@ieqhsd. Thendegnaeadof crohokesannnef cyah olexamsicyvtaded
cycl ohexanone j4as, 4¢Re TheyQyst ohexanene resevened@%n F, containing
light products, that is to say those of low boiling

pointé, was treated as an effluent.
15 Example 3:

Example 2 was repeated but by feeding into the reactor
a mixture containing 59% by weight of cyclohexanone,
39% by weight of cyclohexanol, 0.5% by weight of water

20 and 1.5% of heavy and light impurities including 360
ppm of cyclopentenal.

The feed rate of this mixture into the reactor 2 was
135 g/h. The reactor temperature was 270°C. The
25 composition of the reaction mixture issuing from the
reactor 2 was:
75.2% by weight of cyclohexanone, 22.3% by weight of
cyclohexanol, and heavy or 1light impurities. The
cyclopentenal concentration in this medium was lower
30 than the detection threshold, that is, lower than 30
ppm. The degree of conversion of c¢yclohexanol to
cyclohexanone was 44%. The cyclohexanone recovered as
fraction F, had a cyclopentenal content of less than
30 mg/kg and a transmission of 89.5% in the UV test at
35 230 nm.



fraction F2 had a cycl opentenal content of less than 30 ng/kg and a

transm ssi.on of 89.5%in the UV test at 35 230 nm 9 - Cains 1. Method
for produci ng cycl ohexanone characterized in that it conprises the foll ow ng
steps: 5 oxidation of cyclohexane to cycdohexyl hydroperoxide by oxygen in
t he absence of catal yst purification of the reaction m xture by washing
with water deconposition of the cycl ohexyl hydroperoxide to 10

cycl ohexanol and cycl ohexanone in the Sﬁéééﬁce of a catalyst recovery of

t he cycl ohexanol / cycl ohexanone m xture by the separation of unreacted

cycl ohexane and th aration roducts.wi th high boilin ints
than'cycrohexgnd$?§9%$ ﬁg%éﬂ§ﬁgiﬂagﬁidFgﬁgﬁgﬁﬁgﬁqﬁetéh?%@%?%ﬂgygﬁoﬁnpresent
in the cyclohexah@t/tyc¢@mpxaﬂeaethexfulboWhnghetppesence of a

dehydrogenation ga istillation ture_gbt ai irst
20 dlStI||gtI0n stg%h¥%&6f%ér téhgbtmlg%lé %actlgg aﬁ§§géﬁgF ?ng t he

conpounds with | OV\/@Ndr@@elrlqi\@q%lh’.l’t IR c,lyx:ItéWemm?e
fraction (QL) %@ﬂf%ﬂd%%ﬁ&ntBﬁ QQ&EOQEE%%Qth”migﬁﬁrén1%1 dRsBeagnd

distillation step obtain a top fraction (F2) consisting of
cycl ohexanone, and & o #eSRAT fracti on (@) 2. Method according to Caima1l,

characterized inet liicompdstitd ot  omHeactyeNokBxiy$ diywdridpethtiva thi rd
10 cyclohexanol and c¢yclohexanone in the presence of
a catalyst
e recovery of the cyclohexanol/cyclohexanone mixture
by the separation of unreacted cyclohexane and the
separation of products with higher boiling points
15 than cyclohexanol/cyclohexanone
e dehydrogenation of the cyclohexanol present in the
cyclohexanol/cyclohexanone mixture in the presence
of a dehydrogenation catalyst
e distillation of the mixture obtained in a first
20 distillation step in order to obtain a top
fraction (F;) comprising the compounds with lower
boiling points than c¢yclohexanone, and a bottom
fraction (Q:)
e distillation of the bottom fraction (Q;) in a
25 second distillation step to obtain a top fraction
(F;) consisting of cyclohexanone, and a bottom
fraction (Q2)

2. Method according to Claim 1, characterized in that
30 the bottom fraction Q; 1s distilled in a third
distillation step to obtain a top fraction (Fs)
consisting of cyclohexanol/cyclohexanone and a bottom
fraction (Q;) consisting of high boiling point
compounds.
35
3. Method according to Claim 2, characterized in that
the top fraction  (Fs3) is mixed with the



distillation step to obtain a top fraction (F3) consisting of

cycl ohexanol / cycl ohexanone and a bottom fraction (@) consisting of high
boi | ing point conpounds. 35 3. Method according to Claim2, characterized
Inthat the top fraction (F3) is mxed with the 10 -

cycl ohexanol / cycl ohexanone nixture introdfced in the dehydrogenation step.
4. Method according to one of the preceding clains, 5 characterized in that
the top fracti Oncé(Eibhieﬁandﬂ_$E§Eh6ﬂ_exiaﬂoﬁef urdthrd sihttedhO83siap.tHen order
to obtain a top ﬁaﬁtlon SE4§ COESIStIng of low boiling point conmpounds,
and a bottom frattr¥Hr PEFP2CE8RsFEFPng of cycl ohexanone. 10 5. Met hod
according to CGtaim4, characterized in that the bottomfraction (Q4) is
added to the y an e o] m xturg iLnt i n
dehydrogenatidﬁ'@%gg86159%48{i%%€d&22c%%&iné%tdﬁg%eéﬁ%%%é§#$eé%%§ﬁ§’clains,
characteri 2ed i nchhaacthsidefydisgettibiton theep tiop  daradtdbrout (il t A

presence of a cagakystigel eshed rblefht REs9ROYRLGOMPLILTNNT iGORRRIy TRANESI UM
and zinc 20 oxides and m xtures thereof. 7. Method according to one of the
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consisting of cyclohexanone.
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5. Method according to Claim 4, characterized in that
the bottom fraction (Q4) is added to the
cyclohexanol/cyclohexanone mixture introduced in the
dehydrogenation step.
15
6. Method according to one of the preceding claims,
‘characterized in that the dehydrogenation step is
carried out in the presence of a catalyst selected
from the group comprising copper, magnesium and zinc
20 oxides and mixtures thereof.

7. Method according to one of the preceding claims,
characterized in that the cyclohexanone obtained in
the top fraction (F;) 1s used as a raw material for

25 producing €-caprolactam.





