- 1 Method for the preparation of cycl ohexanone The present invention
relates to a nethod for preparing cyclohexanone fromcycl ohexane. 5 It

rel ates nore particularly to a nethod_jqf_preparing cycl ohexanone havi ng an
impurity content that allows the use of the cycl ohexanone as a raw materi al
for producing s-caprolactam 10 In fact, nylon-6 (polyam de-6) or

pol ycaprol act am i s Methmd afoxt heiert st rract it e fi adyd loshgxanthioe ng W res,
fibres and m scel | aneous noul ded parts. This polymer is obtained by the

pol ynmeri zati on of s-caprolactam 15 This conpound can be obtai ned by various
met hods. One Thef presensstinvads]ionused ateshdds @ onstls¢d forppodperngg

cycl ohexanon %I r C In this nmethod, the cycl ohexanone
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must have a hi egree of “pur to avoid introducing inpurities that
coul d be disturbing, particularly in the caprol actam polynerization step,

and whi ch coylid gl C@él thbrd hﬁar?i?ﬁféﬂ?i g%f ggﬁxgentﬁ&%d aphHe,0bhal-ned.

particularly the 25 coloration o e po ] ts agerng resiStance.
Cycl ohexanon&€Yics @xangine bavangedrby imparakydatoorent thagui alépwsohexane

by a gas cont@jei 1§eOXYHERN0 PEPIHERaRCRY ClLhexanaly cyglehexanore m xture,
foll owed, 30 after purification and separation of the cycl ohexanol fromthe
cycl ohexanon®Tr Iy §r68ERALAERABF t he cycl ohexanol to cycl ohexanone
Thi s oxigati on of cycl ohexane to 35 cycl ohexanone/cycl ohexanol can be

carried out in a . _ .
In fact, nylon-6 (polyamide-6) or polycaprolactam is a

major thermoplastic material for producing wires,
fibres and miscellaneous moulded parts. This polymer
is obtained by the polymerization of g-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 cyclohexanone must have a high
degree of purity to avoid introducing impurities that
could 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 in 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



single step, in the presence of an oxidation catalyst, or in a first step
of oxidation of cycl ohexane to cycl ohexyl hydroperoxide, w thout catalyst,
followed by - 2 catalytic deconposition of this hydroperoxide to

cycl ohexanol and cycl ohexanone. During these oxidation steps, many
inpurities are 5 produced, such as aldehydes aci ds, al cohols and ketones.

It is generakg¥ghgp9§5| ébéﬁﬁ& emlyo pger ??I %%roﬁﬁ Litigs to

upgr adeabl e produtCts suc as adi pi c aci c caprol actam ese
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cycl ohexanone and/or cycl ohexanol, particularly for producing

cycl ohexanone. Met hods for OXIdIZIng cycl ohexane in the presence of a
catal yst conpPFiBYa $0€5Sf PHAAGIOR | GF IS ¢ hdnarys 1mpurities are
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a basic conp@bﬁdesucfthésEzalmpﬁahthéerXid&pgfhdeablhe&ﬁﬁﬁﬁutu&lS@uﬁﬁcessary
to provide for t e separaﬁi nd recovg%% hIS Eg5|c ound in the
form of effl ﬁgntg HREE JEne nBEFPL? (ftﬁ@ﬂt AEFREY anIfl% b?l?)%her
treatment). tosthe thérte&meof b@(l dadnicoredf aydl od;mzrmtéd) cmmhemyé
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conpoun 6 FHC %hex %%ad5%%p§6és(aﬁa' U oF: dég 6?%53% ri %ﬁ above.
30 One of thprgdabsngfcvnéopeaaannelnventlon IS to remedy these drawbacks
by proposing a nethod for preparing cyclohexanone by the oxidation of
cycl ohexane wi t hout

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 basic medium. Such 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 cyclohexyl
hydroperoxide, it 1is 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 1in that it
comprises the following steps:



the need for a purification treatnent using a basic conpound. 35 For this
pur pose, the invention proposes a nethod for producing cycl ohexanone
characterized in that it conprises the followi ng steps: - 3 oxi dati on of
cycl ohexane to cycl ohexyl hydroperoxi de by oxygen or an oxygen-cont ai ni ng
gas in the absence of catalyst purification of the reaction m xture by
washing 5 wi thewatedatdenonposifti on @fcltdleexard ohextyd hydecppeobekde to

cycl ohexanol and cyg*gﬂgégggggiég %238Q§§%5n%§_th gxggéﬁlggﬁt?iﬁgﬁéery of

t he cycl ohexanol / cy Xanone ni x by 't he sep i on Of unreacted
cycl ohexane and t he ga®pir atheormfepreduttcaminsthi gher boiling points than

cycl ohexanol / cygl oliexanone s cdehyelr agenatLan . obat g £yctohexanghoprggent in

the cycl ohexanol /cycl ohexanone m xture in the presence
dehydr ogehati on cat aVish Wafte¥illation of the m xture obtained in a first

distillation stgpdekobdeh ti®nobbfi i t8pc1bhagy OhdrbpLMdsSi pg the
conpounds with | ower oiling points than cycl ohexanone, "and a bottom 20

fraction (QL) di SVCLOREFSROS ok LBftiheraRAnON G (Al Rraseret ol
distillation stepat @a@btigih a top fraction (F2) consisting of

cycl ohexanone, and a bottom_fraction 25 .
y e recovery of the cycléﬁg%anol/cyclohexanone mixture

10 by the separation of unreacted cyclohexane and the
separation of products with higher boiling points
than cyclohexanol/cyclohexanone

¢ 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 1in order to obtain a top
fraction (F;) comprising the compounds with lower
boiling points than cyclohexanone, and a bottom

20 fraction (Q1)

e distillation of the bottom fraction (Q;) in a
second distillation step to obtain a top fraction
(F;) consisting of cyclohexanone, and a bottom
fraction (Qj)

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 a,B-cyclopentene-cyclopentane-1-
30 carboxaldehyde (cyclopentenal) that 1is 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 certain wavelength or an oxidation test. In



The preparation of the cycl ohexanol/cycl ohexanone m xture as described in
the first steps does not permt the renoval of all the undesirable
inmpurities, and particularly the a, (3-cycl opentene-cycl opentane-| 30

car boxal dehyde (cycl opentenal) that is al%o found in the

cycl ohexanol / cycl ohexanone m xture. This conpound, which has a boiling

poi nt close teHehat fendycl ddexanane, isnyeryidhfficthisto sepgbahe, fromit
by distillation. In fact, this conpound responds to 35 certajn
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cycl ohexanone b far e | e, .a conventiqnal. 5.distillation operation |ike
t%e one nenti &ﬁé&‘%“ﬁet t?ﬁargs%:)eeft?écﬁ@élso e(%:&,l e‘ldoﬁgjoar@s'cri bed abO\F/)e. The step
of dehydrogenation of the cycl ohexanol present in the

cycl ohexanol / I anone, m x is carrjed 0 i p of a
dehydr ogenat i g‘)rf\l%cg‘;}t]:a ys&a%@%%#ﬁe?e*%%l%{s u(l%t F%%rp%?ggakgxéﬁglpbggggﬁg
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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 based on copper, magnesium, zinc oxides
and/or mixtures thereof.

Thus, the method of the invention 1is 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 (Qs)
35 consisting of high boiling point compounds.



and/ or m xtures thereof. Thus, the nmethod of the invention is suitable for
produci ng cycl ohexanone neeting the purity 25 requirenents, particularly
for producing s-caprolactam particularly the UV test for determ ning the
transm ssion of a light ray wth a wavelsength of 230 rim through a vol une
of cycl ohexanone. This transm ssion mnust be higher than 86% 30 According
to another feature of _the invention, the_ bottomfraction Q2 is distilled in
athird di st?ﬁﬁatﬁ% LXeEplPB dBeai ish 2RPRRFaCEPRRLY FAPYEASTst 1 HER of

cycl ohexanol tagcl obexaamnne and acPhel sRExifielt ¢ Pl f¥BYandde consistiurg of high
boi i ng point Eongoungs“ - g The tgg fra tiog ﬁFS i s, advant ageously
recycl ed i nt 5™ FREUSEReamh 5P G¥FORBREABP L cPErSHERIRBREAPXEGFE - i nt r oduced
in the cycl ohexanol dehydrogenation step. 5 According to another feature of
the neth o] he ..invepntion, the top fraction (E1) is distilled j.n order
to obt ai %da ‘ff‘l‘g\%voffgﬂingr ag?i o?p?m‘?rcoﬁ%arts‘ﬁ%g Og{f It%\)?/ B‘&glPPﬁg f)gl nthe
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invention isci,RepaERRRATPRLBAERHEAe mixture introduced in the

hydrogenation step.

The method of the invention is suitable for recovering

15 a cyclohexanone, as top fraction (F3), having high
purity criteria and @particularly a UV test (%
transmission at 2 = 230 nm higher than the required
specification). The cyclohexanone produced by the

method of the invention is therefore advantageously

20 used for manufacturing e-caprolactam by oximation.

Other 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



20 used for manufacturing s-caprolactam by oxi mati on. O her advantages and
details of the invention will appear nore clearly fromthe exanples given
bel ow exclusively for information, and fromthe description 25 of an

enbodi nent of the nethod of the invention made wth reference to the single
figure appended hereto, which represents a block diagramof this

enbodi nrent. Exanple 1: 30 A m xture of cycl ohexanol containing 600 ppm of
cycl opent enaltSg&dned oM | HE® aT€BFLAR r dact®S 2. blewt aFhst Wwadifl aced in

a fixed bed igethreaMAlimy Zinodd hBEstabAkYst Merhdmsed it coppeneaxi de. The
tenperature in th§ colum 2 was 230C. The degree of conversion of

cyclohexanoltpérb éﬁ@kanone was 30% The cycl opentenal concentration in
the reaction m xture - issuing fromthe reactor 2 was belowthe limt

detectablg b¥ knoag gFasurenent nmet hods, that is, less than 30 ppm 5
Exanpl e 2 ntai ni ng 59% by melght of cycl ohexanone, 39% by

wei ght of cycl ohexanol, O. 5@6by wei ght of water and 1. 5@6by wei ght of heavy

or |ight products.such as 1 ur|t 0 be s S d |n the
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impurities. HM§ticular impurities included cyclopentenal that was
present in a concentration of 2950 ppm.

The feed rate of this mixture into the reactor 2 was

15 215 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

20 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
25 into a heat exchanger 3, then via 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
30 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
35 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



cycl opentenal concentration in this nmediumwas | ower 20 than the detection
threshold, that is to say less than 30 ppm The degree of conversion of
cycl ohexanol to cycl ohexanone was 55% The reaction m xture issuing from
the reactor 2 was fed 25 into a heat exghanger 3, then via the line 4 into
a first distillation colum 5. This colum conprised 22 theoretical stages
and operated under the usual tenperature and pressure conditions known to a
person skil|edeiheane aredpgatehdwithl BigheryHodBaran®eango tdnasy ithadt i on.
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poi nts, was treate as an e
light products, that is to say those of low boiling

points, 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 cyclohexanol to
cyclohexanone was 44%. The cyclohexanone recovered as
fraction F; had a cyclopentenal content of 1less than
30 mg/kg and a transmission of 89.5% in the UV test at
35 230 nm.



15 Exanple 3: Exanple 2 was repeated but by feeding into the reactor a

m xture containing 59% by wei ght of cycl ohexanone, 39% by wei ght of

cycl ohexanol, 0.5% by wei ght of water 20 and 1.5% of heavy and |i ght
inmpurities including 360 ppm of cyclopentenal. The feed rate of this

m xture into the reactor 2 was 135 g/ h €The reactor tenperature was 270C.
The 25 conposition of the reaction mxture issuing fromthe reactor 2 was:
75. 2% by wei ght of cycl ohexanone, 22.3% by wei ght of cycl ohexanol, and
heavy or light inpurities. The cyclop€&he&mal concentration in this nmedium
was | ower 30 than the detection threshold, that is, lower than 30 ppm The
degree of conversion of cycl ohexanol to cyclohexanone was 44% The

cycl ohexanédne racevaresd &sr dnoglotingn dy2lhhekancoyc| opetit epakistont ent of | ess
than 30 rrg/sggntairgqlg Lgansm ssion of 89.5%in the UV test at 35 230 nm - 8
- Cainms 1. A process for producing cycl ohexanone, which consists

essential |y of : owkdidiingngyehadieshes dire veleyeydhaxgronandradger ok iadedpy dxygen
in the abgsgpcg,Qhceabalystaypurifying the resulting reaction mxture by
washing with water, deconpoSing the cycl ohexyl hydroperoxide to

cycl ohexan8RT&findc B¢ offrahidhe T9Rcthen gredent eLnWagheny afiidt wakeeoveri ng

the cycl ohexasldsays! OReX3ReBRe 1) X hiyhBoiBrdxi8e SSRIALHORL RS HRGeact ed
cycl ohexane and the separation of products wth higher boiling points than

cycl ohexanGYFESRFGRERANThENeWREF T Phet GRERLYR%anol / cycl ohexanone ni xture
conprises a, R cyet®panhgnNehe cyclohexanol/cyclohexanone mixture by the

separation of unreacted cyclohexane and the separation of products
with higher boiling points than cyclohexanol/cyclohexanone, wherein
the cyclohexanol/cyclohexanone mixture comprises o, f-cyclopentene-
cyclopentane-1l-carboxaldehyde,

dehydrogenating the cyclohexanol present in the
cyclohexanol/cyclohexanone mixture in the presence of a
dehydrogenation catalyst, under conditions effective to convert the
o, p-cyclopentene-cyclopentane-1-carboxaldehyde to at least one
compound separable from cyclohexanone by distillation,

distilling the mixture in a first distillation step to obtain a
top fraction (F;) comprising the compounds with lower boiling points
than cyclohexanone, and a bottom fraction (Q.), and

distilling the bottom fraction (Q,), in a second distillation
step to obtain a top fraction (F,) comprising cyclohexanone, and a
bottom fraction (Q,),

wherein the distillation steps are effective to separate the at
least one compound separable from cyclohexanone by distillation,

from the cyclohexanone.

2. The process as defined by claim 1, further consisting
essentially of distilling the bottom fraction (Q,) in a third
distillation step to obtain a top fraction (F,) which comprises

cyclohexanol/cyclohexanone and a bottom fraction (Q,) which comprises



cycl opent ane- 1| - car boxal dehyde, dehydrogenati ng the cycl ohexanol present in
the cycl ohexanol /cycl ohexanone mi xture in the presence of a

dehydr ogenati on catal yst, under conditions effective to convert the

a, R-cycl opent ene-cycl opent ane- | - car boxal dehyde to at | east one conpound
separabl e from cycl ohexanone by distillatioen, distilling the mxture in a
first distillation step to obtain a top fraction (F1) conprising the
conmpounds with lower boiling points than cycl ohexanone, and a bottom
fracti on (®iyh teididg speiniti pgmpdndsett om fraction (QLl), in a second
distillation step to obtain a top fraction (F2) conprising cycl ohexanone,
and a bottomfraction (@), wherein the distillation steps are effective to
separate tRe atTh¢ ewocesneaceponsd eparabld fromhey docgresbithe by

distill at'QQsenéﬂéiﬁyt$¥3ME&Eh?W@%@Q%B?fr&%tiBRe(ﬁbog§§§ @ defined by claim1,
further consisting "essentially of distilling the bottomfraction (@) in a
third di sEvFlichsxeRos{ s logespiaian "axtefe finaeedwied £3) thhitehvespgrnasasn

cycl ohexangtfgycl ohexanone and a bottom fraction (QB) which conprises - 9 -
hi gh boiling point conpounds. 3. The process as defined by claim?2, further
consisting essentially of mxing the top fraction (F3) wth the

cycl ohexanal, / cy@ﬂl@g%@egaeagﬁ@étfuﬁ@diw ceduged ifQrther dehydsogenpati on  step.
4. The process as _defi ned bX%cIain11, further consistjn essentially of

distillingSEREHEP 1Y raktdEhEEng +'8 FRuERC PRt 5| at® Gn ESEER® to obtain a

top fracti ans{fil)atWbhCdtpQMpbi SRS inow B8y lfiragt Psi NiF, Corienndsmprikesaldot t om
fraction ( i ri ses cycloheganone. ss._as defined by

. ). whi ch, 5. Th
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to the cyclohexanone.

5. The process as defined by claim 4, further consisting
essentially of adding the bottom fraction (Q,) to the
cyclohexanol /cyclohexanone mixture introduced in the dehydrogenation

step.

6. The process as defined by claim 1, wherein the dehydrogenation
step is conducted in the presence of a catalyst selected from the
group consisting of copper, magnesium and zinc oxides and mixtures

thereof.

7. The process as defined by claim 1, further consisting
essentially of producing g-caprolactam from the cyclohexanone

obtained in the top fraction (F,).

8. A process for producing cyclohexanone, which comprises:
oxidizing cyclohexane to cyclohexyl hydroperoxide by oxygen in

the absence of catalyst,

purifying the resulting reaction mixture by washing with water,
decomposing the cyclohexyl hydroperoxide to cyclohexanol and

cyclohexanone in the presence of a catalyst,



cycl ohexanol / cycl ohexanone m xture introduced in the dehydrogenation step.
6. The process as defined by claim1, wherein the dehydrogenation step is
conducted in the presence of a catalyst selected fromthe group consisting
of copper, magnesium and zinc oxides and m xtures thereof. 7. The process
as defined by claim11, further consisti-ngo essentially of producing
e-caprolactamfromthe cycl ohexanone obtained in the top fraction (F2). 8.
A process for produci ng cycl ohexanone, which conprises: oxidizing

cycl ohexane to cychohexyl thydropehexdms /bycbxyagenong nipdtarabkertde of

catal yst, RUBLINIG DRGLLRSULEL NG IBACKLAN MXLIL & ALAUPROL NG Prbduat er
deconposi ng the cycl ohexyl hydroperoxide to cycl ohexanol and cycl ohexanone
in the pregépkehighes batkingspoints Fhapegrid@hiengneleyclohexanone, wherein

cycl ohexanqhLcyed 0exanone o xhak &Y hheu,Sepanien af s Unraaptetene-
cycl ohexane and the segaratlon of products w th higher boiling points than

cycl ohexan6YFEgRIGRER ahUiREPOALEBIMEe t he cycl ohexanol / cycl ohexanone ni xture

conprises a, p- CHEhRPRIYBALInd W TOPEAL M Ao L A axal dehyde, dehydrogenati ng
t he cycl ohexanol present in the cycl ohexanol/cycl ohexanone m xture in the
presence ofYSLORRRIAL OTENAEEANRRR NiFEETe UidERe COTRFSPFBNSE & fective to

convert thgenpafbdeyat operiLaeysy CcloRent aneriltieas hopl-dety e tenaérd aast one
conmpound separabl e from cycl ohexanone b |latjon, distilling the

di sti
mi xture in%Pf W%HOPSPE‘F’FGHCé(FilBHe%ttaé‘ﬁ'%()g%‘{ﬁ"&iahd%hydteoﬁof *ctSaeh f’g‘i)
conpri si ng chhpow@TRegatisb M thoh ovverl dhekhndie pei aisciltbanogycl ohexanone, and

a bottom fractiqn é%ﬁ}, and distillin t?e bot,onlg action gCﬂ , Ln_ a second
G sti11ati on st 85t VBT B BT TRa Fore OP Ehhirioe RECEYH GRBREhane.
and a bottasp fractiban(¥,(Promprising the compounds with lower boiling points

than cyclohexanone, and a bottom fraction (Q;), and

distilling the bottom fraction (Q;), in a second distillation step to

obtain a top fraction (F,) comprising cyclohexanone, and a bottom

fraction (Q,),

wherein the distillation steps are effective to separate the at
least one compound separable from cyclohexanone by distillation,

from the cyclohexanone.

9. The process as defined by claim 8, further comprising
distilling the bottom fraction (Q,) in a third distillation step to
obtain a top fraction (F;) which comprises cyclohexanol/cyclohexanone
and a bottom fraction (Q,) which comprises high boiling point

compounds.

10. The process as defined by claim 9, further comprising mixing
the top fraction (F;) with the cyclohexanol/cyclohexanone mixture

introduced in the dehydrogenation step.

11. The process as defined by claim 8, further comprising
distilling the top fraction (F;) in a fourth distillation step, to
obtain a top fraction (F,) which comprises low boiling point

compounds, and a bottom fraction (Q,) which comprises cyclohexanone.



wherein the distillation steps are effective to separate the at |east one
conpound separabl e from cycl ohexanone by distillation, fromthe

cycl ohexanone. 9. The process as defined by claim8, further conprising
distilling the bottomfraction (@) in a third distillation step to obtain
a top fraction (F,) which conprises cycl ahexanol /cycl ohexanone and a bottom
fraction (@) which conprises high boiling point conpounds. 10. The process
as defined by claim9, further conprising mxing the top fraction (F3) with
t he cycl ohexanol Tiey probescarenéefringdubg claim aductdrihert hempielsyidpg ogdtiatgi on
step. 11. T r [ | al I Sl distilling
the top frantt o8 CRL) " 50F olFt hedi'ar Yot iisiab Ly T mah i
fracti on (Fintngduced conpheséshidawaboatiangspepnt conpounds, and a bottom
fraction (Q) which conprises cycl ohexanone. - 11 12. The process as
defined by claim 11, further conprising adding the bottomfraction (Q) to
t he cycl ohekanol They erepeseaadsnéefinaduby claitm dudkrrdin the RWPdpseratdarion
step. 13. Thepracessnatedels neld By.cdaidn8, s WirLel, 8t the Ldebydfagenati on
step is conducted in the presence of a catalyst selected fromthe group
consi sti ng PFouPoppRFistiagnesi (RAPGAd PIFESHRT dE ZAEC n?3ddRcednd (THETEEES 14,
The processc@as-defined by claim8, further conprising producing
e-caprol actam from the cycl ohexanone obtained in the top fraction (F2)

14. The process as defined by claim 8, further comprising producing
g-caprolactam from the cyclohexanone obtained in the top fraction

(Fa) .





