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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 lactams and the like. 2. Description of

the Related Art 10 A process for_ produc

cyol oal kabGRCESS MOR FHRARTHINCE o YRARL KA QXRME | on
of a cycl oal kanone with hydrogen per oxi de and anmmoni a
in the presence of a titanosilicate catalyst (see,

for exanple, JP-A-61-59256 (corresponding to USP
4,745, 221), 15 BACKGROIND DF AHE dNMENILON t o USP
5,312,987), JP-A-6-92922 (corresponding to USP

3,.22F18628) of 9Re AIRG8AtB3H60 (corresponding to USP
6, 828, 459) and JP- A-2004- 307418 (corresponding to US

2004/ 2008 9yeserdBi Snveintsh "BélaPes 6t AOPro&ess for
advant ageously carried out in a 20 continuous nethod

pRodueWngl aP9diealKanbna dxARR #kyi ARRMox1athi®n reaction of
exanpl e, JP- A*6- 49015, JP-A-6-92972, JP-A-2004- 83560

ﬁnéyéEoEQQﬁn%QZ418c9b§8£9ﬁ§n89FtbQHﬁU§ aﬁE"B§b?B&'Q§ raw

reaction wth feeding a cycl oal kanone hydr ogen

S T A
2. Description of the Related Art

A process for produciﬁg a cycloalkanone oxime
includes an ammoximation reaction of é cycloalkanone 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 pfoductivity and
operatioﬁality. 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 liquid phase of the reaction mixture in which a
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catalyst is dispersed. In the above-nentioned

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. SUWARY
OF THE INVENTION It is therefore an object of the
present invention 10 to-provide a process which can
sappiygsts tibeddepemisedati on in an activity of a

catal yst to produce a cycl oal kanone oxine with a high
yield foi #hé citsove rmeptiondd dbetpnessvat ammoghtmabhon
provi des a process for producing a cycl oal kanone
2¥BER 1BY , athaeNhichd9d Tyl D A idatialys t detidmioratdsharith
presence of a titanosilicate catalyst, characterized
timbNahpkBs , CRB! YRS RN Bl s IRAWE Ghd S
conducted with feeding a cycl oal kanone, hydrogen

pgtg%giﬁanam%%zg%d d%c‘i:%gs%alﬂf&n QA 1A 1P dethe

ctron systém According to the present

égﬁﬁghhggngecxghg | kanone oxi ne can be produced with

f or ‘ong time period in the continuous
amoxi mation reaction of a cycloal kanone with
suppressing deterioration in an activity of a

catalyst. 25 2 SUMMARY OF THE INVENTION

It is therefore an object of the present lnvention
to provide a process which can suppress the deterloration
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 cycloalkanoﬁe oxime by a continuous

ammoximation reaction in the presence of a titanosilicate
catalyst, characterized in thaf 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 cycloalkandne
oxime can be produced with a high yield 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

titanosil i ppserIpredOnr opl YHEa PREFERREDUENBODIMENTOf
silicon/titaniumof from 10 to 1000, and the shape

t her eofpEyt fearids 1104 06 "udda Ohs fancatarpiet dn the present
pellets. The titanosilicate can be prepared, for

§é§§8E2982§§8TQEEQnEﬁm§ gBh Hedndizpd @%§denNas elements

The cycl oal kanone used in the present

%gxgﬁéhggstgiﬁﬁgl¥hgaﬁo§eﬁﬁl%% %%Eﬁ%@oﬁtonﬁhe RsagButar

cyclhoal Kanone general 'y 1 ncl ude
cycl opent ano cl oh n , 0 BYh
Eé@hSEBBeegngﬁg.t$%8n°@§§3§§&%bﬁb ehﬁbgk%% oqialned,
f I b idati f l,0al k .
AIFARoAALNE BBy Yo SEerdimer 411600 aaf saYeh o may
addi ti.on, as to cycl ohexanone, it 20 ai.ned
BYTRDaRo3BAAEASN oOFBEE: PSSR SonenBhe. Y APBRER IIERoR: de
[ [ d db -called t.h j
pEeRodabindhag SoRLRSTARRy TARKA £ SLidoah/ Rl of
solution having a concentration of 10 to 70% by
££bghil0 ®hi R0Banapd tbed shapehdheresdsMay, ish ity fhe form

The 25 anobunt of hydrogen peroxide to be used is
g€n€inkl pofvdem 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 obtained, 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 reactién of phenol.

Hydrogen peroxide 1s generaliy produced by so-called
anthraguinone method, and is commercially available as an
aqueous sﬁlution 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 gengrally from

3
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30.5to 3 nmol, preferably from0.5 to 1.5 nol

relative to 1 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, sodi um trlpolyphosphate etc.),

pyr ophosphoric acid, ascorbic acid, '

af vy ltnedinayli N g fearslly cfrom .5 to 1.5 mol relative to 1
di et hyl enetri am nepentaacetic acid, and the like, or a

%’1 W i/ @Iy anod: Thq-oamwmramgebe petediide ey be

formof gas or liquid, or a solution in water or an

Sadd C =/l \%}ﬁ.r pldle AT 1 RhoRHDGE da t Sr&leL LELIng Sagent,

generdlly ess than 1 nDI preferably not | ess
1 k 1
i s A S Foaim R HRARL PRED 12
t d I
relyontanad G S%%";‘Ps'&deftﬁélveﬁ#%%%gfﬁhn o e
: oo °9c¥§}i}1p Al YRRt oRReBhe SoLt e ?985%“ actd,
t h b b 20 t
anr&‘i@e&iym FEacntly %ﬁSé?ESrs (e.g..
t et r ahydr of ur an, dloxane d||sopr et her, ni E
ety lengterianinepentgacstic Re xe%néoii% ke

thereof. Anong these, alcohols, or mxed solvents of
Wemdvaddoen thexrgef . are preferable, because they can

ora

keep the Iiquid phase of

The ammonia may be used in the form of gas or liquid,
or a solution in water or an organic solvent. The amount
of ammonla 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 sucb as alcohols (e.g..
methyl alcohol, ethyl alcohol, n-propyl alcohol,'isopropyl
alcohol, n-butyl alcohol, s-butyl alcohol, t-butyl alcohel,

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

- toluene, xylene, ethylbenzene, etc.) and ethers (e.g.,

tetrahydrofuran, dioxane, diisopropyl ether, t-butyl methyl
ether, etc.); water; and mixed solvents fhereof. 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 ammoximation reaction of a
cycl oal kanone i s conducted by feeding a
cycl oal kanone, hydrogen peroxide, ammonia 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
sti rr er -Iiny fxhec @reisendusinvesddicoy,, the smnhimpwous

conti nuous reactor, etc.), by feeding a
cymhoRikatboe, réycit boenoPpea oxydiboatkanone, 1a conducted by
cycl oal kanone oxime and optionally a solvent and the

| £k€aifg ag éﬁdﬂ@@lﬁiﬁ@hé,tl@yﬁh@géﬁapéﬁbxﬂﬂél, eammonia and a
extractlng t reaction m xture by the anount

8?@1@£1k§ﬁ$ﬂéSéﬂfméstofﬁﬁglﬂgaéﬂDQﬂts?étéﬁ?sﬁr&aﬂ&cally is
erials. The nethod of feeding the raw materials

Wﬁyndﬂgk ?eté FELY ﬂ ﬂ@@ﬁ&reﬁﬁguﬁ@mbfaﬁﬁé'ﬁéab%iBﬁdmixture

separate or toget some of the raw 15 materials

a{ﬁ £1é§ﬁ fﬁﬁéﬁ?hgggcégg { ?arxéuégifﬁ Fgﬁgktgﬁgtinuous

ure or raw na

E%%%%g%élg%t %@pe é%gﬁé%gfnﬂ%é§uﬁga#?agFSE%E??'yby feeding
t hrou ter i ke so %hat t he atalyst can

R §E °?+FT?&P?€§%¥%?9Q%B RAEO%H %En?T%?lon of the
catal yst, which depends_on the tivity.thereof

SRt aHkanaRe (9BHhe RRe heptiReali 2 ﬁévsP?yaPPoﬁFf like
to 200 g/L based on the wei ght per the vol une Re
&% k26 MAFE1aLs ('@thet%tzaﬁafaﬁ%nvhHEtﬂ’étracting the

reaction mixture by the amount substantially same as
feeding amount of these raw materials. The méthod of
féeding 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, 15
‘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 liquid 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
titanosilicate, 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 100C. Wiile the
prataly et f 0$1lheon ccemponndayobbesr thanr yheprdtanpellicate,
it is preferable to carry out the reaction under

pwsls e shlbcalersibicate casethaelikeunay obe ansedi dn

di ssolved in the liquid phase of the reaction m xture.

| somb 1rea t Boit esicEasding heo pteesaleclayube inj OBtARd2004-307418.
using inert 10 gas such as nitrogen, heliumor the

l'i ke. Thee e@@lctionS teRipRirRitiitley i@%édd&ia’nﬂ e $0 to
with a quorlne resin or glass made of stainless

LFPe. ﬂswtg% gsukbn@ gaogaacﬁ%axmg beO@rdinary

econpos I on ace In an ammoxI mat I on

f di¥e | Sit g %%%%%3 oéﬁrg i BCLh&r&¥St €5 under

I'n the present the cyc anone oxi ne,

Qz%eéél?ée Wk ot dﬁ‘?e% Q%’:ﬁ'ﬂ?é 00 DY LhOgeE QEerHIhgﬁi&”d

nmonta, i's fe e rea ron systemdurin
SR PR i SRR R B B e
TR RaT ey Cihe RARTATEe HeY e %%5%?9%? ugipgetnert

suppressed. Specificall in a contin
géﬁjsuch as éatrogen, ﬂglium or the f ke.

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 cycioaikanone, hydrogen peroxide and
ammonia, is fed to the reaction system during the above-
mentioned continuous ammoximation reaction, whereby a
cycloalkanone oxime can be produded with a high yield for a
long time period while deterioration in the activity of the
catalysf can be suppressed. Specificaily, in a continuous
ammoximation reaction,rthe acti#ity of the catalyst usually

deteriorates more easily when an organic solvent is not

used or 1s 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 anmobunt of the
organi c solvent to be used can be readily decreased

by applying the present invention, whereby the costs
daywverd; 1onl o bd dori sadvanthgeon s Ip- appl Eed 9fa5 swgh case.
JP- A-6- 92922 describes that it is preferable to use
Furttgamares ol tieataount cofOthe nesgayieesghvent tocbe used
as an amount of a cycl oal kanone fed, however, it is

i Yelteadily t decsasedtby Nyl v g t taé , peyeenthenvention,
an organic solvent is used, the anpbunt of the organic

WYy tthdecdses don I8k | £5Fan tagebh1RPAY@uERA! | T -6-

anount.” Specifically, it is preferable to use an

WY HHYpI0- Il 955 ddEdr-Phed PRt 1€ BslhPEBePible to

wei ght as nuch as the anmount of the cycl oal Kanone

1S A DA Aol 43 OR R EEEE BT e FE e as
Bie et G 1ol S SRrdofraEhel e rgreranie
15, A5l A R o Eh YR B 4Ly, sorvent
I el (he s e e raarts SoVeRE de hed 1s

fed cycl oal kanone oxi ne may be recovered ,
less than the above-mentioned amount. Specifically, it is

preferable to use an amount egual to or less than an amount
2.3 times by weight as much as the amount of the
cycloalkanone fed.

The amount of the cYcloalkanohe 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 réw 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. 1In
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wi th 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
othbhy casycltg reeyaigfucrctoalkhanpng epxidme is not
cycl oal kanone 5 oOxi me obtai ned during separation and
puscd s gaiti by @f pthifiedaptoducti kaving Edghepumpky, and it
when the reaction mxture conprises a cycloal kanone

aXdyEbe a6b B4 96d Chpotyeptlong thet ceactiohhmigtgasi as it is
solvent has a | ower boiling point than those of the

E Rl koo ARG Met Rixthhe 858081A1A8 tARVEYE1BBIkEAONe
renoved by distTllation so that the m xture of the

Q%Ehﬁ?g§ﬂ5$ﬁgegxé i ds&ﬁéfét?@ﬁaﬁﬂ&dghﬁikﬂcaﬁion of the -

recyc cycl oal kanohe oxi nme nmay Dbe extracted

(L:%s/%:%gta n Lo kangng. féxgiya%p?.ré{r,i ’aﬁﬁfh@% reaction mixture

anone” oxT e "and extract can be
fed to th ti t 1 dj
SR ALE 4 S SRR e pd? bR RERERE ana
HRESecyth e [Phamprecso LURRFbar nar LaPoF nRoEIEHG) BEine
of the present invention _are shown_in detail.: but gﬂgc

pi;tggérﬁhqqﬁ,é?ﬁimeigyg‘%?alkanone and water, the org
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 fhe present invention is not
1imitéd 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 yleld of

8
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limted by these exanples. The analysis for 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 ne were
cal cul ated based on the analytical results. Exanple 1
5 To an autocl ave nade of stainless steel, a reactor,
vittee dyrloBAKmane (bxiidi: dde afaloycl atek dvased on 2the
(0.251 nol) of ammonia, 8.65 g of 60 wt % hydr ogen

RETHd]a 1 Bedaaen peroxide content: 0.153 nol),
31.40 g of t-butyl alcohol containing water (water

content: 15 w*) and 22.97 10 g of a m xture of

cycl ohexanone oxi me/water = 65/35 (weight ratio) per
t i nuous reaction under the condition at the

tenpé%ature of 85C and the pressure of 0.35 MPa

(abSplu&Seve égggi?racggagdgﬁtggaqU|§ gegQI@g t%?reactor,

l'i quid y ex phase of

react I #m%t urﬁ% ﬂfﬁ% ff ! Cg%%ge’%%@&né Qth Fon°

c‘apt o{motlle);?gf?}:ﬁrlml} caj[% a6e'.11acqg oﬁ 4:4: )?ﬁﬁ r uc(% ﬁer? pgrox:l.de

GRrrpas R aor & Yo ) bot B0 98 oty

in the gas phase portion in the reactor at_the

at e
LY, RRFALIRD (1R Q5 AT R RAHITHE | oFF | HEY heand 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 liguid
level by extracting the liguid 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 thé oxygen concentration in the
exhaust gas was monlitored as an index of deterioration of
the catalyst. When 24 hours and 48 hours elapsed after the
initiation of the réaction, the contents of the

cyclohexanone and cyclohexanone oxime 1n the reaction
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exhaust gas was nonitored as an index of deterioration
of the catal yst. 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 mxture were anal yzed by gas

chr omat ogr aphy, and the anmount of the fed

cycl ohexanone oxi me was subtracted fromthe value to
dedxinee crene aralEredohyogagyehbanrbpgrRaphypeand the amount
selectivity of cycl oal kanone oxine and the yield of 5
ok | Uzé kEed neyckohexaifore r exihe swas esubbvactadTispe the
The reacti on was stopped when 90 hours el apsed after
teelue ntd i chionlatet tiker eantensjiohecfiuspclbalbangna, the
concentration in the exhaust gas exceeded 10 vol une,

Vi Lot 191 £ 06 ey & DoREKEAYES doRYmé &rdether giedd bB
the activity 10 of the catalyst. Conparative Exanple

ley@LGd 18 954 ayReimade e St 85 ard @lowR freardle 1.
were fed 17.41 g (0.177 nol) of cycl ohexanone, 5.73 g

Mo d %é&@t% )w&d é& whdn 94p gh%réoei\ép(%Q&dE%SE the

perOX|de drogen p OXIde content:

Al b pln oe Y cakgolh, cpaLagl thé\%ﬁ? gy,vater

our I nuous reaction under

;,&33@%' 20 S e EERTRF 458 %%%%%?@)”fa;@&ume%
S L8 R B Wt Sl SRR b0

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 reaétion under the condition at the
temperature of 85°C and the pressure of 0.35 MPa (absolute
pressure) was conductedlwith keeping the liguid 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, 1.34 g of titanoéilicate having an
MFI structure as a catalyst existed in the reaction mixture

in the reactor [cyclohexanone feeding ratio = 0.132

10




1o

15

a filter so that the dwelling tinme becane 1.2 hours.
During this reaction., 1.34 g of titanosilicate having
an Ml structure as a catalyst existed in the

reaction mxture 25 in the reactor [cyclohexanone
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
thel Oxggentedyssit.r aFuvhhenmohe, ckbdivm gas was flown in
noni tored as an index of deterioration of the

cthenl gas . plhasthcponVioouls the ddatborsat| thsedatittef 1.2
the initiation of the reaction, the contents of the
dyHaine x carod et o) doxgyeh obeneantieabXoneinntheexhankt ogas was
m xture were anal yzed by gas chromatography to
QRoreLt it LAk L0 NMed &% OBF Ofie t ¥ Lo L@t KGN0HE, thBEcatalyst.
selectivity of cycl oal kanone oxi ne and 10 the yield of

Witd P al KNS Qdda1 Thuf§5¢ 4 5s&d CaBtO¥nthd 1Agblétion of
1. The reaction was stopped when 66 hours el apsed
e

HHEL rddtr idH ! I Hd Bofells &£ é%‘yof&ﬁéﬂéﬁoga ‘and

oxygen concentration I n the exhaust™ gas exceede

ST b R Tt (PR ERE yRtade oz anatvaed
o874 S ARG RS o AVRE S R Sed g
%%c:%éi'5%%é§%1¥he 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 Cgﬂg;;i:ige
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

11
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Selectivity (9% 99.73 99.74 99.67 99.68 Yield (%)
99.12 99.26 98.79 98.79 11 WHAT IS CLAIMED IS: 1. A
process for producing a cycl oal kanone oxine by a
conti nuous ammoxi 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
apdTaIscycihgaiEbansne oxi me to the reaction system and
the amount of the cycl oal kanone oxinme to be fed is
from0.1 to 5 10 tinmes by weight as nuch as the anount

of thg.cychp@ﬂﬁﬂgggfféﬁ)ﬁﬁbé@@ing.aTh?cmbaﬁkaﬂone oxime by
according to'claiml, wherein a cycloal kangne oxine . ¢
an tbetisactisonamngximatisn eE§aFEHCRs 1145 % presenc

ey¢l.oal kanong Loxi fed; iherprR@essin  that the
LGRS %qgiﬂ ai%sf%g%ﬁgﬂeincP &2CCont i nuous . '
AR RIU O hrreRein i d1s Eeadutordisncanduskednitinfeeding
the anmount _of the solvent is equal_to or le .thang 4

&n aﬁﬁgﬁpaékaEPBEPiné%yﬁﬁoﬁﬁ?gkﬁpﬁﬁ?ﬁﬁﬁﬁf asgiﬁé%l% ana &
%?%fgafﬁaﬁéﬁé(a§i£@Jg§n9H§ fedcridn system, and the amount
of the cycloalkanone oxime to be fed is from 0.1 to 5
times by weight as much as the amount of the cycloalkanone

to be fed.

2. The process according to claim 1, wherelin a
cycloalkanone oxime in the reaction mixture is recycled as

the cycloalkancne oxime to be fed.:

3, The process according to claim 1, wherein the
continuous ammoximation reaction is conducted in a
solvent, and the amount of the solvent is equal to or less
than an amount of 2.3 times by weight as much as the

amount of the cycloalkanone fed.
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