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PROCESS FOR PRODUCI NG CYCLOALKANONE OXI ME BACKGROUND
OF THE INVENTION 1. Field of the Invention 5 The
present invention relates to a process for producing
a cycl oal kanone oxi me by ammoxi mati on reaction of a
cycl oal kanone. Cycl oal kanone oxi nes are useful as raw
materials for lactans and the Iike. 2. Description of
the Related Art 10 A process for producing a

cycl oal kapRHEE €| FER PREDUEERG 2OYENDREKARDNENOKERE! i ON
of a cycl oal kanone with hydrogen peroxi de and amoni a
in the presence of a titanosilicate catal yst (see,
for exanple, JP-A-61-59256 (corresponding to USP

4,745, 221), 15 JP~pebrd9Ql Lag to USP
5 312, 987% , Jp-iﬁf‘éﬁﬁgﬁﬂéﬁﬁ?ﬁéégﬁgﬁﬁgi?g USP

, 227, , P- A- 2004- 83560 di to USP
B sEbela o, e S 00416 ( cor acpondi ng Lo US
2004/ 204609A)) . Thi an i mat.i on reaction
vant 520 paklsent oy hTon Haraths Gt RRLEeT 5oK

in view of productivity and operationality. For

REQARF Y 12y glaabianone. axjng 2922@"“9?54%@’266&- F9agkion of
and JP-2004-307418 di scl ose conti nuous anmmoxi mati on

2 coxelomlknnene ce iYL RKANNS KBRLIRS A%/ JisREwl as raw
peroxi de and ammonia to a reactor and extracting 25
nakeyials df phatacbams handethei dhkei xture in which a 1

2. Description of the Related Art

A process for producing a cycloalkanone oxime
includes an ammoximation reaction of d cycleoalkanone with
hydrogen peroxide and ammonia in the presencé of a
titanosilicate catalyst (see, for example,
JP-A-61-59256 (corresponding to USP 4,745,221),
JP-A-6-49015 (corresponding to USP 5,312,987),
JP-A-6-92922 (corresponding to USP 5,227,525},
JP-A-2004-83560 (corresponding to USP 6,828,459) and
JP-A-2004-307418 (corresponding to US 2004/204609A)). This
ammoximation reaction is advantageously carried out in a
continuous method in view of productivity and
operationality. For example, JP-A-6-49015, JP-A-6-92922,
JP-A-2004-83560 and JP-2004-307418 disclose continuous
ammoximation reaction with feeding a cycloalkanone,
hydrogen peroxide and ammonia to a reactor and extracting

the ligquid phase of the reaction mixture in which a
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catalyst is dispersed. In the above-nenti oned

conti nuous ammoxi mation reaction, the activity of the
catal yst deteriorates with tine |apses, to decrease
the conversion of the 5 cycl oal kanone, or to decrease
the selectivity of the cycloal kanone oxi ne. SUMVARY
OF THE INVENTION It is therefore an object of the
present invention 10 to provide a process which can

SaeRIess ideafdgpersoaation in an activity of a
catalyst to produce a cycl oal kanone oxine with a high

yield fQr thel Qbvid MRMSdRE cHift ISR annbseitid ©fon

provi des a process for producing a cycl oal kanone

KB B, a?ﬁ@”éé?i’@fﬁ’ 13¢ aEHBXEH%]‘LQEtf&@‘EE&:@Brh&eBhﬁith
p of atli

resence anostflicate catalyst, characterized
in that the continuous i ' creagki IS
tHirobinarty (701080 8o4 kRS SBhiBRe1bR76E The 2

eroxi de, amoni a and_ a cycl oal kangn i o _th
Pestiatiangil ot £0 eBerufng el RRTpPELTTEY  oF Ene

i nventjon, a cyc|loal kanone oxine can be produced wth
YR MLKARPRLE fHF1BSt ong time period in the continuous
amoxi mati on reaction of a cycl oal kanone with

suppressing deterioration in an activity of a

catal yst. 25 2
SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to provide a process which can suppress the deterioration
in an activity of a catalyst to produce a cycloalkanone
oxime with a high yield for a long time period.

The present invention provides a process for
producing a cycloalkanone oxime by a continuous
ammoximation reaction in the presence of a titanosilicate
catalyst, characterized in that the continuous ammoximation
reaction is conducted with feeding a cycloalkanone,
hydrogen peroxide, ammonia and a cycloalkanone oxime to the
reaction system.

According to the present invention, a cycloalkanone
oxime can be produced with a high yleld for a long time
period in the continuous ammoximation reaction of a

cycloalkanone with suppressing deterioration in an activity

of a catalyst.
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DESCRI PTI ON OF THE PREFERRED EMBCDI MENT The
titanosilicate used as a catalyst in the present
invention has titanium silicon and oxygen as el enents
whi ch constitute the nol ecul ar skel eton. The nol ecul ar
5 skeleton of the titanosilicate may be constituted
substantially only by titanium silicon and oxygen, or
may further include other elenents. The

titanosiligGad @t PFEHe GP! Yyl SSREFERRES UbMEOD BiERT Of

silicon/titaniumo from10 to 1000, and the shape

thereOEhga¥éQ?P%§i&g%FE%r@sg% %gb%!@%ﬂﬁi i the present

pell ets"Th nosirlicate can be prepared, for

exanpl e ccordjn 0 a nefhod djscl in

pr -%jé‘b%ﬁo. t%%%f o%}tgﬁ%% ealaé e‘géfge#’ hg® p?é%]gﬁ?ts
invention wusually has 5 to_ 12 carbop atong. EX
oot o o o gielgetbat) FhePatefue The WOTREFar
cycl opent anone, cycl ohexanone, %%clooctanogg gnﬂ
elelrn hidre. t og{tieaF& M8 ePAuGORRL b EPed

for exanple, by oxidation of a cycloal kaneg, or b

ks tantlabiy erhy R ehbanbamof S li%9ﬁ|%%¢keﬁzse%{n or may
addition, as to cycl ohexanone, it may be 20 obtai ned

Ty thyair cbeeudemthect ¢bementphefie tHianrehl Hed bk de

is generally produced by so-called anthraqui none

pis fmchbnchas &onvkecudat yravie| abl eiiscan/tifansyn of
solution having a concentration of 10 to 70% by

fMeomyto whi tdhocanabd tisedshapéhtheresfnmaynbentnothe form
The 25 anount of hydrogen peroxide . to be used is
Seneimé | pokdé or pellets. The titanosilicate can be
prepared, for example, according to a method disclosed in
JP-A-56-96720.

The cycloalkanone used in the present invention
usually has 5 to 12 carbon atoms. Examples of the
dycloalkanone generally include cyclopentanone,
cyclohexanone, cyclooctanone and cyclododecanone. The
cycloalkanone may be obtalned, for example, by oxidation of
a cycloalkane, or by hydration and dehydrogenation of a
cycloalkene. In addition, as to cyclohexanone, it may be
obtained by hydrogenation reaction of phenol.

Hydrogen peroxide is generally produced by so-called
anthraquinone method, and is commercially available as an
aqueous solution having a concentration of 10 to 70% by

weight, which can be used in the present invention. The

amount of hydrogen peroxide to be used is generally from
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30.5to 3 nmol, preferably from0.5 to 1.5 nol
relative to | nol of a cycl oal kanone. To the hydrogen
peroxi de nay be added, for exanple, a small anpunt of
a stabilizing agent, such as a phosphate (e.g.,

sodi um phosphate, etc.), a 5 polyphosphate (e.g.,

sodi um pyrophosphate, sodium tripol yphosphate, etc.),
pyrophosphoric acid, ascorbic acid

d | mo a e
§1 @Pgnl? { %%%enéfgceflc aC|dt°and5thelIFEé t%y ato !
t t 10T .
S e s R R S A

ani c_sol vent._ The amoun of a I
@%‘%%‘?alf?/rn%’l‘a’%%@tﬂaﬁm? pfouffORE, §b%§a§§#‘? fig' gent.
than 1.5 nol relative to 1 nol  of a §§ %alkanonﬁ %5
FHArR R 2 Phesehabe v ERt Inhi SRATHD BROGRBALE. OFFa -
reacti on include organic solvents such as al cqhol s
pelyphosphathy| (@} @ohoFodiumyPYEPEBASPRakE, SRGTUM
al cohol, isopropyl alcohol, n-butél al cohol, s- but%
tt tpdbyphosphabe. aetohdl , PYCORRPSPAPEARORC1G: c afcorbic acid,
aromati ¢ hydrocarbons (e.g., benzene, 20 tol uene,
ayhgneneéihmibeheEneacet¢c)aaﬁd.ethers (e.g.,

t et rahydr of uran, di oxane, diisopropyl ether, t-butyl
arébhyylenébeiamehepentaavetec; aghd, merdd thel Mdkes or a
t hereof. Anobng these, alcohols, or m xed solvents of

a6t evafide atBebabs. are preferabl e, because they can
keep the Iiquid phase of

The ammonia may be used in the form of gas or liguid,
or a solution in water or an organic solvent. The amount
of ammonia to be used is generally not less than 1 mol,
preferably not less than 1.5 mol relative to 1 mol of a
cycloalkanone.

Examples of the solvent which may be used for the
reaction include organic solvents such as alcohols {e.g.,
methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl
alcohol, n-butyl alcohol, s-butyl‘alcohol, t-butyl alcchol,

t-amyl alcohol, etc.), aromatic hydrocarbons (e.g., benzene,

- toluene, xylene, ethylbenzene, etc.) and ethers {e.qg.,

tetrahydrofuran, dioxane, diisopropyl ether, t-butyl methyl
ether, etc.); water; and mixed solvents thereof. Among
these, alcohols, or mixed solvents of water and alcohols
are preferable, because they can keep the liquid phase of

the reaction mixture homogeneous.
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25 the reaction m xture honogeneous. 4 In the present

I nvention, the continuous anmoximtion reaction of a
cycl oal kanone i s conducted by feeding a
cycl oal kanone, hydrogen peroxi de, amonia and a
cycl oal kanone oxinme to the reaction system
practically is 5 conducted to keep a proper anount of
the reaction m xture in a continuous reactor (e.g., a

SUirreryd Vit QAL dMOUnyéRRESS! | tide | OORE 1NBSus
contlnuous reactor, etc. K by feedlng a

S¥fipR3nggngne rea&qﬁsqegfpgr c% 246 conducted by
yc anone  oxI nme and opti naI sol vent and the

i al I
Ehshadg, A5 chRLoBRiEhbRES b @%#%&iyr%;u%gmm and o

substantially sane as nmount__of these r
ESPPAanoRhe SHIPROFO0 RS &8%1°%§°Ph§1’r‘%\ﬁ%tpelﬁcgi\%any is
may i nclude a net hod where each ram;ga;erlal i.S éixture
sepdpstery tor keggefh B PSS EMHUNtH OF, & SRt

are m xed beforehand and the mxture is fed with

dnher cenkdpueusr TeackRTCed-al & &td THEE 15YRS CAR-inuous
extraction of the reaction mxture is preferably

ceacitett, euflobp-s¥PeacoOnidINeus Headtoi @%a)ge by feeding
through a filter or the like so that the catal yst can

he cyepbailkanbaer, e hyfooged0 pRroxigece gmmariigh f t he

catal yst, which depends on the activity thereof, the
Eg2tbalkanond biximeamnd lopticoallys a gerlsregit \arfd dhg like
to 200 g/L based on the weight per the volune of the
agachwOmatiexiale toheheotralactmxunihidfe tewtracting the
reaction mixture by the amount substantially same as
feeding amount of these raw materials. The method of
feeding the raw materials may include a method where each
raw material is fed separately or together, some of the raw
materials are mixed beforehand and the mixture is fed with
other mixture or a raw material, and the like. The
extraction of the reaction mixture is preferably carried
out by extracting only the liquid phase through a filter or
the like so that the catalyst can be kept in the reactor.
The concentration of the catalyst, which depends on the
activity thereof, the reaction condition and the like, is
generally from 1 to 200 g/L based on the weight per the
volume of the reaction mixture (the total amount of the

catalyst and ligquid phase). In addition, in view of

further suppressing deactivation of the titanosilicate
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catalyst and liquid phase). In addition, in view of 25
further suppressing deactivation of the titanosilicate
5 catal yst, silicon conmpounds other than the
titanosillcate, such as silica, silicate or the like
may be used in conbination according to the

di scl osure in JP-A-2004-307418. The reaction
tenperature is generally from50 to 5 1000C. Wile the

BaeasyEe, f 9i16B8nr 88RbbaAGERY therotHaRakYie Rieanvsdlicate,
it is preferable to carry out the reaction under

PhERSHECSiN18R0€L 1§ Pchiel B2SenkNeiREOHAY Bk am@aNia
di sso veg in the quU|d phase of the reaction m xture.

EmelHStE@%tggc8§ﬁ§ngt@8 RRES QUYLE 1088 ree 1adispsted004-307415.
ner gas s I h

asing | ch as nitrogen, heliumor the

l'ike. e reactor | ef e Y on Ll gt e

w th o TG o e Sh R 1§ ehe fa v ££8R R0 o
steel, in view of preventin hydr ogen per oxi de from

LR8BG otintisn toe BTRSRIT FOHhi P FFARIABY MY e ordinary
reaction is. 15 taking Elace forns a &ga%hion %%%ﬁ?”‘under
PReBABTEr edEntlSi RTEAEEBRIC @ CPLTFEalRINGRE ST O1
together with the cycl oal kanone, hydrogen &eroxidi and
BRABANES B PEECrotPhANFESAEROR NSy MO Ofn PR 1a

above- nentioned continuous anmoxi mati on reactian,
dhesebyed 20 thel dipradopbase Rf the Feagtdeicadxhune- In
a high yield for a long tine period while

teeelatteri oasen the pressuty bAv: be addustes vgdpgdnert

suppressed. Specifically, in a continuous
gas such as nitrogen, helium or the like. The reactor is

preferably one lining-treated with a fluorine resin or
glass, or made of stainless steel, in vieﬁ of preventing
hydrogen peroxide from decomposition.

The place in which an ammoximation reaction is
taking place forms a reaction system.

In the present invention, the cycloalkanone oxime,
together with the cycloaikanone, hydrogen peroxide and
ammonia, i1s fed to the reaction system during the above-
mentioned continuous ammoximation reaction, whereby a
cycloalkanone oxime can be produced with a high yield for a
long time period while deterioration in the activity of the
catalyst can be suppressed. Specifically, in a continuous
ammoximation reaction, the activity of the catalyst usually
deteriorates more easily when an organic solvent is not

used or is used in a small amount, and the present
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amoxi mati on reaction, the activity of the catal yst
usually deteriorates nore easily when an organic
solvent is not 25 used or is used in a small anount,
and the present 6 invention would be advantageously
applied for such case. Furthernore, the anmount of the
organi c solvent to be used can be readily decreased
by applying the present invention, whereby the costs

£ﬁ$b§@i@ﬂvﬁsﬁﬂﬁe98SE&V&EQH?SQusiﬁ ApP12ed49€42 Bndh case.
P- A- 6- 92922 descri bes tha IS preferable to wuse

fﬁkfﬂgﬁﬂbfesokﬁgnémguﬁ tg 19hE'Hfgaﬁicmﬁbgbénﬂstﬁuﬁﬁ used

an anount a cyc oal kanone however it is

SESTSLBLEa D hRE-BRESANDy | BYERYIAY LRA! prEyeR: aalention,

ven unt o € organic

I t b ' han th - ti
e Ven y tecrpris F'@n B pEaphaRRollfy PRNSCER] | 9P s-

t L 1 th t,.2.3 tines b
%ﬂ&ﬁﬂtag u&ﬁcﬁoégg?ﬂg ﬂﬁﬁﬁgigﬁsfﬁ %QC§E|8§|?§%§%§a%1e to
fed. The anmpunt of the cycl oal kanone oxine t f ed
pEe an @ﬁﬁéFépl§°%VBHF0215tB°519iﬁé@esppgfgpggB$ A fpuch as

0.5 to 3 tines, { ght as much as the anopunt of

amhcAmYen 5apRaRofEC paLlanped, Fefe Bo¥PY&FikahbndSoRFRESTabLe
to be fed is generally a cycl oal kanone oxi nme which
tortkeppndsent thwentjenhoshRinos¥epowbenf ag g¥dgnig,solvent
material, namely, the same 20 kind of cycl oal kanone
bxiweeds the emolintl kéinthe oxgapicosoB¥eptoligcde. upke 1s
fed cycl oal kanone oxi ne may be recovered

less than the above-mentioned amount. Specifically, it is
preferable to use an amount equal to or less than an amount
2.3 times by weight as much as the amount of the
cycleoalkanone fed.

The amount of the cycloalkanone oxime to be fed is
generally from 0.1 to 5 times, preferably from 0.5 to 3
times, by weight as much as the amount of the cycloalkanone
to be fed. The cycloalkanone oxime to be fed is generally
a cycloalkanone oxime which corresponds to the
cycloalkanone to be fed as a raw material, namely, the same
kind of cycloalkanone oxime as the cycloalkanone oxime to
be produced. The fed cycloalkanone oxime may be recovered
with the produced cycloalkanone oxime from the reaction
mixture.

The cycloalkanone oxime to be fed is preferably the

cycloalkanone oxime recycled from the reaction mixture. In
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with the produced cycl oal kanone oxinme fromthe
reaction mxture. The cycl oal kanone oxine to be fed
is preferably the 25 cycl oal kanone oxi ne recycl ed
fromthe reaction mxture. In 7 this case, the
recycl ed cycl oal kanone oxinme is not necessarily a
purified product. having high purity, and it nay be
obtai ned by recycling the reaction mxture as it is

hiRY ch8eY Clthdd retg dlied Wy 16RNKANYNY ditifne 1s not
cycl oal kanone 5 oxinme obtai ned during separation and

B%%E%%%&hg” O Hurli® s JE IR TREMHFY HiYh PAHYE, and it
wh e reéact

en t i-on m xture conprises a cycl oal kanone

g‘%&ng’ﬁt %ﬁt%&%%ﬂo\%efr gﬁ%lﬁ.glgd th‘ga'fe[%c‘ﬂjforhl?ﬁﬂwié‘s it is

v as a oIl pol nt an those of the

cycl oal kanag ang.water,. the or i ol v

B Yoqeny st o ey e R R S pkfone
cycl oal kanqne .oxj ne and wat er_.obtained is

Shipes o tatned Stdat arnme At An Al Ao of the
using a cycl oal kanone froma m xture of a
E?élcgépkaﬁ'éﬁé“&}@i-neﬁ'ﬁﬁd exgaple, WRE™ iBecFengELop,igFure
fed to the reaction system is In addition, when the
CORPEILER SniBx CYICd JAIRANRRE AXiFlga Mt ORGARAM(Spnt and
unreacted raw materials, these can also be recovered
wagereciifl she omgandicesiolvEatdas maikarer e kldip rRaint
of the present invention are shown In detail, but the
thegethobey ot ithe iayaimalkanone and water, the organic

solvent may be removed by distillation so that the mixture
of the cycloalkénone oxime and water obtained is to be
recycled. The cycloalkanone oxime may be extracted using a
cycloalkanone from a mixture of a cycloalkanone oxime and
water, and the extract can be fed to the reaction system.
In addition, when the reaction mixture includes an organic
solvent and ﬁnreacted raw materials, these can also be

recovered and recycled.

[Examples]

Hereinafter the examples of the present invention
are shown in detail, but the present invention is not
limited by these examples. The analysis for the
cycloalkanone and cycloalkanone oxime was carried out by
gas chromatography, and the conversion of the cycloalkanone,

the selectivity of the cycloalkanone oxime and the yield of
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limted by these exanples. The analysis f or the
cycl oal kanone and cycl oal kanone oxi ne was carried out
by gas chromatography, and the conversion of the
cycl oal kanone, 25 the selectivity of the cycl oal kanone
oxime and the yield of 8 the cycl oal kanone oxi me were
cal cul at ed based on the analytical results. Exanple 1
5 To an autocl ave nmade of stainless steel, a reactor,

1\(1%(; ggﬁgﬁ%%%c%?orge (Qxdmié g@%% gé%(fé\)(ﬂ%&xea@aa, ofi- el

ammoni a, 60 W % hydr ogen

éﬁ%i&%%?%ﬁ({ggégggp peroxi de content: 0.153 nol),

al cohol contai ning water (water
content: 15 w% and 22.97 10 g of a mi xture of
cycl ohexanone oxi me/water = 65/35 (weight ratio) per
hour. Continuous reaction under the condition at the
FxapRlettre of 85C and the pressure of 0.35 MPa
(absol ute pressure) was conducted wth keeg

! [ t he
li qui d Tol @pelawpcdaradadyy the i1 ftherHnd %enﬁf 3 pfgeactor,
reaction 15 m xture through a filter so that the
dort | fod 12n25bachfell32. mohdups. craLPRE*aRPESr edctiof,
1.0 g of titanosilicate having an MFl structure as a
tat 25y stokXi ef caminonihe 8r68cHi 0 APx¥Whtehydrpogen peroxide
reactor [cycl ohexanone feeding ratio = 0.132
(mydhogent péysxlde Fophhentor €. 1A3| mak) gad12@ 0was of| SnRutyl
in the gas phase portion in the reactor at the rate
8icdnel Lébrtainang trhetepxygateronophendti a5 Wtitthand 22.97
g of a mixture of cyclohexanone oxime/water = 65/35 (weight
ratio) per hour. Continuous reaction under the condition
at the temperature of 85°C and the pressure of 0.35 MPa
(abéolute pressure) was conducted with keeping the liquid
level by extracting the liquid phase of the reaction
mixture through a filter so that the dwelling time became
1.2 hours. During this reaction, 1.0 g of titanosilicate
having an MFI structure as a catalyst existed in the
reaction mixture in the reactor [cyclohexanone feeding
ratio = 0.132 mol/h-g-catalyst]. Furthermore, helium gas
was flown in the gas phase portion in the reactor at the
rate of 1.2 L/hour, and the oxygen concentration in the
exhaust gas was monitored as an index of deterioration of
the catalyst. When 24 hours and 48 hours elapsed after the

initiation of the reaction, the contents of the

cyclohexanone and cyclohexanone oxime in the reaction
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exhaust gas was nonitored as an index of deterioration
of the catalyst. Wien 24 hours and 48 hours el apsed
after the initiation of the reaction, the contents of
the 25 cycl ohexanone and cycl ohexanone oxinme in the
reaction 9 m xture were anal yzed by gas

chr omat ogr aphy, and the anount of the fed

cycl ohexanone oxi me was subtracted fromthe value to

makeulat getBe ananyed oY @aéh@ﬂr@%‘a’t@%ﬁ%@hﬂﬁ%md the amount

selectivity of cycCloal kanone oxine and the yield of 5

%CEB@' E@H"E@c%hg‘iggée% el a%r SubteWtidd ERE the

e reaction-was en 90 hours el apsed after

Qr EueI m ti %ﬁ_ 89.a%f tt%% rc%%@er%'l’onb%(‘fagﬁ&.d%glévggf’ rre%the

concentra in the exhaust gas exce

ﬁﬁé‘ége&r%t%z?" T vsnoetEaarg pathe rr%tafté' RN

1 To an_autoclave nmade of stainless ste a,re a%
fErdopianeng) oximg . 17"#hﬁoF?SBEtEy€F8hﬁsgﬂb‘nén g’ g’
15 (0.336 nol) of ammonia, 11.54 f 60 wt % h dr n
EBFO%PGétieﬂyUPégéﬁ%’@e&lw@émc@ﬁt the

41. 67 of t- butyl al cohol cont ai ni n mater (mater
énmtéﬁttiO!ESOﬁ/t Fhepaeacidon., bsPEUsEoHe SABM9%8h under
the condition at the tenperature of 85C and the

presentzasion. 35 Mhe exbosish gax) eRcesdad)l Qg lumes, which
conducted wth keeping the liquid |level by extracting

thethbgght phabe chused byaa iderteribomatdarhrigudgine activity

of the catalyst.

Comparative Example 1

To an autoclave made of stainless steel, a reactor,
were fed 17.41 g (0.177 mol) of cyclohexénone, 5.73 g
(0.336 mol) of ammonia, 11.54 g of 60 wt% hydrogen peroxide
(hydrogen peroxide content: 0.204 mol) and 41.67 g of t-
butyl alcohol containing water (water content: 15 wt%) per
hour. Continuous reaction under the condition at the
temperature of 85°C and the pressure of 0.35 MPa (absolute
pressure) was conducted‘with keeping the liquid level by
extracting the 1iquid phase of the reaction mixture through
a filter so that the dwelling time became 1.2 hours.
During this reaction, 1.34 g of titanosilicate having an
MFI structure as a catalyst existed in the reactlon mixture

in the reactor [cyclohexanone feeding ratio = 0.132

10
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a filter so that the dwelling tinme becane 1.2 hours.
During this reaction., 1.34 g of titanosilicate having
an M-l structure as a catalyst existed in the
reaction mxture 25 in the reactor [cycl ohexanone
feeding ratio = 0.132 10 nol/ hg-catal yst].

Furthernore, heliumgas was flown in the gas phase
portion in the reactor at the rate of 1.2 L/hour, and

EBE/R%Ea‘i%n”%hﬂ?x gﬂno'i:*&e YL g%%svéé&s flown in

moni t as "an i ndex o terioration of the

Eﬁ&aP¥§t h§s¥%58F%IoE°HEStﬁ@dréécﬁgﬁr%tekﬁﬁﬁ%%ﬁﬂWﬁﬁ 1.2

nit atlon 0 e reaction, the contents of the

Qﬁ{aebexgﬂan@hangxg%s' g@%@ﬁ%gt%md [Ehtﬁhgfh%%%tt' Yhs was

uré were ana gas cnromat ogr a

cal the conversi o cIo Ikano the
S8nEEPFbR, 9RorSchBrsH Randntesh &H& f RE esrd TS
cycl oal kanone oxi The res

e, 7raaEF?oﬂn&anglsmaﬁédeiHEﬁe AR ﬁ%@qaﬁ‘fm of
after the initiation of the reaction, _because the
B??géﬁacEBﬂBenFPStPSHtPHchQfeiﬁﬁu§¥°&8§e§?@€@ﬁb@nfo
vol une, which is thought to be caused by a
GECLPROKARPBA PHiMBeifcthei Fpactdopys mtiFFéué'@t Meys analyzed
[ Tabl e 1] Exanpl eExanpl e 1Conparative Examle 1

By agssdchiramationnephy7 tied capcudater $henconversion of

(%) 99. 3999. 5199. 1299. 10
cycloalkanone, the selectivity of cycloalkanone oxime and

the yield of cycloalkanone oxime. The results are shown in
Table 1. The reaction was stopped when 66 hours elapsed
after the initiation of the reaction, because the oxygen
concentration in the exhaust gas exceeded 10 volume%, which

is thought to be caused by a deterioration in the activity

of the catalyst.

[Table 1]
Example Example 1 Cgﬁg:;iZiYe
Elapsed Time 24 h 48 h 17 h 41 h
Conversion (%) 99,39 99.51 99.12 99.10
Selectivity (%) 99.73 99.74 99.67 99.68
Yield (%) 99.12 99.26 98.79 98.79
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Selectivity (9 99.7399. 7499. 6799.68 Yield
(8)99.1299.2698.7998.79 11 WHAT IS CLAIMED IS: 1. A
process for producing a cycl oal kanone oxine by a
conti nuous amoxi mati on reaction in the presence of 5
titanosilicate catalyst, characterized in that the
conti nuous ammoxi mation reaction is conducted wth
feeding a cycl oal kanone, hydrogen peroxi de, anmmoni a

sadTa rscyehomkEpangne oxime to the reaction system 10
2. The process according to claim1l1, wherein a
cycl oal kanone oxinme in the reaction mxture is
recycled as the cycl oal kanone oxinme to be fed. 12

1. A process for producling a cycloalkanone oxime by
a continuous ammoximation reaction in the presence of
titanosilicate catalyst, characterized in that the
continuous ammoximation reaction is conducted with feeding
a cycloalkanone, hydrogen peroxide, ammonia and a

cycloalkanone oxime to the reaction system.

2. The process according to claim 1, wherein a

cycloalkanone oxime in the reaction mixture is recycled as

the cycloalkanone oxime to be fed.
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