; ef e3eT76T4<(dH6T6&, 61 30 June 2004 SPECI FI CATI ON PROCESS FOR PRODUCI NG

OXI RANE COVPOUND 5 TECHNI CAL FI ELD The present invention relates to a
process for produci ng an oxirane conmpound. Mre particularly, the invention
relates to a process for producing an oxirane conpound from et hyl benzene
hydr operoxi de and an olefin in the presence of an immobilized 10 catal yst
bed, wherein said process for producing lan oxirane conmpound has excel | ent
characteristics that it can prevent a runaway of a reaction acconpamd B4

wi th generation of heat and can be stably carried out under a high yield.
15 BACKGROUND ART Techni ques for producing an oxirane conpound from

et hyl benzene hydroperoxi de and an SREFFELGCATEPR presence of an i mobilized
catal yst bed have been publicly known. Since the reaction producing an

oxi rane conpound from et hyl benzene 20 hydroperoxide and an olefin is an
exot herm c reaction, there have_ be r.obl.e i on acconpani es
a sudden generation o?RﬂeéﬁsiEOBhBﬁBRﬁﬁgpﬁiggﬁ%giﬁ%kgﬁ?kﬁgﬁf therebynﬁaking
difficult a stable run, and sonetines not only the catalyst is deteriorated
but also the yield is |lowered. 25 DI SCLOSURE OF | NVENTI ON An object of the

present%inégghkg%ﬂﬁsﬁﬁg ovi de a process for producing an oxirane conpound
yl 3

from et June 2004 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
Exanpl es of the eqhgf gﬂegé‘ﬁ@ i AvERE1 BF esENitd RNkl Procass iftat pdedmocdmd ene,
hexene, octene and the |ike. Wen propylene 5 is used as the ol efin,

propyl ene @xi §eitsnehidipetha@s tMaroparatevtamjgunthe Hnventiyseladas in
the present invention can include
u:aprocessforproducinganoxiranecompoundfromethylbenzene

hydroperoxide and an olefin in the presence of an immobilized
10 catalyst bed, wherein said process for producing an oxirane
compound has excellent characteristics that it can prevent a
runaway of a reaction accompanied with generation of heat and

can be stably carried out under a high yield.

15 BACKGROUND ART

Techniques for producing an oxirane compound from
ethylbenzene hydroperoxide and an olefin in the presence of an
immobilized catalyst bed have been public}y known. Since the
reaction producing ah oxirane compound from ethylbenzene

20 hydroperoxide and an olefin is an exothermic reaction, there
have been problems that the reaction accompanies a sudden
generation of heat in the immobilized catalyst bed, thereby
makingdifficultastablerun,andsometimesnotonlythecatalyst
is deteriorated but also the yield is lowered.

25

DISCLOSURE OF INVENTION

aAn object of the present invention is to provide a process

for producing an oxirane compound from ethylbenzene



a titaniumcontaining silicon oxide catalyst and the |ike. Anbng them a
titaniumcontaining silicon oxide catalyst is 10 preferred fromthe
viewpoint that it allows attainment of a high yield and a high selectivity.
The process for production according to the present invention satisfies the
followi ng conditions (1) to (4): (1) the catalyst bed is divided into n
catal yst beds and 15 the catal yst beds & e used in series) wherein n is an
integer of 2 or nore, (2) fresh ethyl benzene hydropero~ide is dayFgedoonto
portions , which are supplied to respective inlets of the catal yst beds, 20
(3) fresh olefinis supplied to the inlet of the first catalyst bezE?nd
(4) the rengtiropembxtidecadidsehae Yelin romtégcRIGSERSE 6OF ?Esﬁ%ﬁ??ﬁe catal yst

beds excluding the final catalyst bed is supplied to the. inl :

subsequent ceaBagst bisdd. WIBRTEHE EFHE tﬂ%’r?e(éi%) é%’: t%r%‘%\‘/‘fh‘]égt%té @%%%P?St bed
into n beds and use themin _series, The expressjon,"yse.i ehi-8%enf¥E@Ns a
connect i oncEMPEHNAl P&F BEGE LR FBATECFEACT) %kn?%ﬁﬁrgtf?8§1gn outlet of a

certain divided cat %{/éf}g%%ggh%% E’f‘fcﬁ% L H0g A0G9¢ piptd ethid @ fARelat! ahdof

t he subseqtBREVELt & y a reaction mxture i s obtained from

an outlet of tﬁgl%}%%13€Q%B¥§%qugrtAw@@ﬁiéwﬁi ¥,yleld.an integer of 2 or

nore a i §8ls thods for dividing the catal yst bed for

distributing 5 the hqat ¢he paelernt inclendaocn mellkaws rond piroicedspéndent |y
pl aced n reactors containing the catalyst are used (Fig. 1), a nmethad in
whi ch cat a@x%fdula aheopl AERd dompaund timms eithydhenzeae by drppgroxtdgnd
the like. The divided catal yst beds may be the sane or differ%?t i% %pe
kind or amamdt aafotb€inaial ¥ise Moestreget arhdmEwkdilizat SEte s i

andsuppl yfresh et hyl benzene hydroperoxide to_r ective inl fod
cat al yst betieresae thegprecgss Fr§isiips thefQ ‘ﬁ%’“ﬁ%’e%%n‘g’r%‘?%%n(zleﬂgm
hydropfgoxugs" nmeans et hyl benzene hydroper oxi de supplied from outsi de of
t he :

(1) the catalyst bed is divided inton catalyst beds and
the catalyst beds are used in series, wherein n is an integer

of 2 or more,

(2) fresh ethylbenzene hydroperoxide is divided into

15 portions,whicharesuppliedtorespectiveinletsofthecatalyst

beds,
(3) fresh olefin is supplied to tQE inlet of the first

catalyst bed, and

(4) the reaction mixture discharged £rom each outlet of
20 respective catalyst beds excluding the final catalyst bed is

supplied to the inlet of the subsequent catalyst bed.

BRIEF DESCRIPTION OF THE DRAWING

Figures 1 to 3 show examples of embodiments for practicing

25 the invention and Figure 4 shows an embodiment according to

Comparative Example 1.

1. catalyst bed, 2. fresh ethylbenzene hydroperoxide,

3. fresh olefin, 4. Cocling equipment



15 system constituted according to the present invention. The condition ( 3
) is to supply an fresh olefin to an inlet of the first catal yst bed (see
Fig. 1 and Fig. 2). The termfresh olefin neans an ol efin supplied from
outside of the systemconstituted according to the invention. It is
preferred that 20 the total amount of the fresh olefin is supplied to an
inlet of the first catalyst bed, but a part of the fresh olefin nay be

di vided and supplied to other place ( s ) than the inlet of the3fjust2004
catal yst bed insofar as the effect of the present invention is not
deteriorated. 25 The condition(4) is to supply the reaction m xture

di schargedf roneach outl et of respectivecatal yst bedsexcl udi ng the fi nal

catalyst beggta |A8el BLS! ckplARCS Whmeaseninga ey bed ( see Fig. 1 and

Fig. 2) . s the TeactTom T Xture 5 30 June 2004

di scharged from a?x%bh_g 9f whedhalnst uhed serrd preRRstesnt/BheY8A can
catal yst bed ( s In“order. A part of the reaction m xture discharged from

an outl et O%nélﬁ%%ﬂéﬁyp@&a e dead,c6yEbed drd the like! @herhprspyPene
catal yst bed insofar as the effect of the 5 invention isnot deteriorated.
This is =f f egtiyed hertips eveftinnproppbena okadeet sivlnta icmdad the okirapat of
reaction in the catal yst bed. By satisfying the above-described conditions,
t he present cofipemtidon realizes the effect that a runaway of reaction 10
acconpani ed by generation of heat can be prevented and an oxirane conpound
can be stably profdbeedafiailyshi gsedi dndthenpsepreptwbprdentipn gppokACclude
suppression of lowering in the catalyst activity b hermal .deterioyation,
shor t eni ng @ftﬂﬁ@ﬂ&ﬂﬁﬂ?ﬂﬂtQHQQﬂgI%N£;99E)QWFQ%éc§¥éiﬂ?tr%ﬂgmg§eo l%ﬁe
reaction and the |like due to generation 15 of heal acc ni .

t her eact i on®8¥P0& W%n?eﬁetq?gﬂr%‘eq%ﬁ Hh %Jﬁflo?‘g |c(r’)11r{TP ?n%gtg%gs’t -8
epoxi dat j on _reactio et n r i : 5

Goner atES VR LARTAALRECT TG -AHEOLE O hT ot orber L e s 8k hign
reaction hag,;aq 4 fdangerqpfsd €acti@iky Unaway. Generally, the anount of 20
reacti on has "been a juste&; y controlli'ng the tenperature at the inlet of
the catal yst bed @hdyp By SUH |préi@udivicy deedrding tbethat prdeent
However, it has becone difficult to set the reaction tenperature with
accuracy acaendintddm dde stidyitlye of o hlopengfcondatabpst (oW tig d)a change
in the catalyst activity 25 with tinme or difference in tinme between the
outl et and the inlidt) shet hatpdustobed sl divdderdoiatonBtcarrlypt ddhand
arises that the activity of the catalyst is |owered and the ielqggecreases
due to tBddemhe satadyst pedfe 2x8oUEEd0E0r 88ELEEN WHETBIR I W 206 18598 Re
2004 of unreacted organic peroxide, but also there is a problemin stable
operation. Rt ANJ Tt he present invention) the rise in tenperature by
the heat of the Ieaptifn. &aM O PO0h2OhL olyBY¥oPBLD:HANEA0ALNE a6l dhst Ded

and adjusting fee g ‘anount 0 respective c st beds; therefore, it

becomes POS?@&&M’S PLAY eRta dO¥RE b e it d FEsSeE el ¥8ti naeitisvb ¢ Yharth wiagsaase
in the yield acconpani ed by sudden rise in tenperature in the catal yst bed,
and additi onsddy, the runaway of the reaction by a rise in the reaction

tenperature. In the present invention, a 10 heat-renoving apparatus such as
a heat gRchanger n#3) bEresiui phefibetswsurpbied e WYerlsiniy sof| Hams It r ol

of the tenperature at the inlet of each catal yst bed, and together with the
control of fexerhysbnedt ®Rdet hyl benzene hydroperoxi de, provides

doubl e- saf et d -stead tion. 15 Furth , tal yst i t
2 Toed of frosh et byl DOrR RETRARD B NS Aty B8 B3 b B s AR RCEaREeF &% ho
| ast di vi ded talyst bed LS 4 f j L 4

et hyl benzenc ROBShETBxraEeL Ao e S e e fe i Eng Tob  EFAL T HERRRE L ed 12
outlet of the,ast.gatal ¥ik BRdet of the subsequent catalyst bed.

25 The condition (1) is to divide the catalyst bed into

n beds and use them in series. The expression "use in
series" means a connection of catalyst beds in which a reaction

mixture from an outlet of a certain divided catalyst bed is




20 The epoxidation tenperature is generally O to 200C and preferably 25 to
200C. The pressure may be any pressure sufficient to keep |liquid state of
the reaction m xture. Cenerally, the pressure is advantageously 100 to

10, 000 kPa. The ampunt of an olefin fed is 1 to 100 tinmes, preferably 3 to
25 50 tinmes , nore preferably 5 to 20 tines ) based on the total nolar
nunber of ethyl benzene hydroperoxi de fed to catal yst beds. Usually,
unreacted olefin is recycled after separation and purification amguissed4as
the raw material for the epoxidation 7 30 June 2004 reaction. In a
specific exanple of the reaction, a case wherein g;{opyl ene_ oxi dg,isl
produced fsapppiedyterm andeetdythengehecnpansped bxl et itedabg FHRA ¥ ow

The reaction can be carried 5 out in a |iquid phase usj a,soly he
sol vent i sazddquieh aixthsetienpetained tHod %’H@uﬁi§§ﬁftﬂgﬁl'ttﬁ’ec?§§% ?gn and

nmust be substantially inert to the reactants t he ol ent
may be conpéded 6ﬂdé¥§95§?~éﬁee“éﬁ &p h’@‘g?ﬂeﬁ %I%U?Fo%g%g%gﬁ&lsbgﬁggggy

hyd id t ual | d .| t i ]
yar oper ox P 20 -5 16 PORSthe R, GHELRRGE 17 SPAPARY 10 FOLaBe by her gnE

Wen, T or %@I%"ﬁ'&%tbig%uigéa%ﬁioét 4hE1 Wk 2ChBXhBENZANEnaent ReaependBheLyal

said materi or a“sol'vent w thout adding a solvent in
particul ar 1%&%{3 usebib o5 eRkS 1ni%lg 48 eTeRReY §isitc ageoMBEIC (Fig. 1),
corrpounds(g. g. nbenzene, t ol uene, chl orobenzene, o-dichl orobenzene))

al kanes (€. 0mePRbANE WIEEHEhtdogetapeds antk phadeidken piehitions in one
titani umcontaining silicon conpound catalyst is used as the catal ystzj
propyl ene awadadrs (@lgi Bedaatl Bheebhikeon Predsiridest catad ya; MeLdsafdYa
reaction tenperature of 50 to 150C with 20 a feed of 1 to r%gltimsts by ,mol e
of propyl ee basedama ohaliiferenkointhel KiPEsHT ATRHDE e tdh FHEE3E S de
fed. Unreacted propylene is recycled to the epoxidation step after

separ altPon c@@rgnfd fi cation) and reused. FYLMPT. RC 25 Exanple 1 Referring
to g 3 each 2.9 andslolan 8y 9slo disa0bAdl 1Y £1E0R NI RRAY St

is charged in a MR PRU-+PBW f é8ct DT conposed of tour i ndepéndent

catal yst beds - r (30 NS LUK theS Watla 19« tretasi rliseg 30%
dél’i(%}?ﬁb&gl& wyr(ﬁggmc&@@

by wei ght o enzene peroxide is fed in 2.5 g/hour portions to

the four catal ystaReeisq. @) I henetterm hgnd shltinf Hoenz e pydppipemsedigeed to
the first catalyst bed. The reaction m xture discharged fromthe outlet of
the 5 fir styneatdlatsly hechbdene bylded percxictosiupgldgdi premt ouhnddenet (e
amount is fed to the second catal yst bed together with the divided 2.5

g/ hour 18mounts tém tdené t tbhted hgtoeRdEne KPdrBEePERSEB L AR/VAETTES ™ . The

reaction m xture discharged fromthe outlet. of the sec C | yst. is.
cool ed, and the 1The @P&Id%éﬁﬂﬁh”i)si? &8 FPRHE %?Fasﬁaﬁ}?%lsr?tt%e%ﬁtloget her
with the divided fresh ethyl benzene.h Xi gde teshal .vHde
reaction m% uri® d’?’s’&%‘ér‘@%ﬁaﬁ%ﬁ Ra g%%ﬁggﬁgf ?haeé?ﬁ% cg% al yrlgi1 bed i
cool ed, and tegse%to te%ﬁﬂqggﬂ% drS o8¢ 1 h0s A1 { SwEbnCah 85 Yae dredhbaged e

e et hy

with the divi- res benzene hydroperoxide 15 raw material. The

pressure at,dhe, f espegtivéordifgysd thrdsnvenadjonst edtt bs poefPoredrkhathe
tenperature at the inlet of the respective catal yst beds is adjusted sucks

that the coryersdoal odmbbetfetl etdyfbesembefijnr bpeFenp HecdekdndR TOEET The
results of reaction in this case are shown in TablB 1. 20 Congfrftive
Exanpl e 1 Ref ethé nfjtot Riakalysis hpdi e as BaE tcafathet THEShhAtet i B &pl e

1 is charged in a single catal yst bed) and 10 g/hquy, of the. | ut L on
as that in Exaipridad eas aRRPAGEIONC IREREH Qﬂ'ﬁc%f( sgt ﬁi}?ﬁe%l}%r%%hr%d?’gpl&eé%xi de

d 15 g/h f th pyl 25 | -
Cher ot o) ThELEFESAPEIAT PRE IOROHSs S 00 TEPSat Q6o P o7 B Ay o T he

tenperature. at_the.inlet of ,the catalyst bed is adjusted such that the
conversi on bf Pﬂg F%Eeﬁf‘ﬁﬁaﬁgﬁz‘ene hydr oper oxi de becones 99~. The results

of 92%0 June ZO.Qﬂe condition(4) is to supply the reaction mixture
discharged fromeachoutletof respectivecatalystbeds excluding
the final catalyst bed to the inlet of the subseguent catalyst

bed {seeFig. 1 andFig. 2). 1In other words, the reactionmixture



reaction in this case are shown in Table 2 I ndi [ [
, cating that the yiel
propyl ene decreases and produced anount of acetophenong and phenoY fo?ng;

by th A e
1{ ~.?rnf! deconposi tion of ethyl benzene hydroperoxide increases. 5 rmit~

_,FirstSecbndThirdFourthcataIystcataI

: yst cat al yst cat al yst Tot al bedb

in;?aggNE;EEEPOQg 89390~2999(96Yield of PO C3' ~ 979%979797(@@Acgfgagbidco
_ : : .5 0.5 0.5(%) (Table 21 s Total Conversi 3t Jafe 2

EHP99( % Yield of PO C3' 89(% ACP/ EHP8( % PNL/ EHP3( %) [ Descri ption fo?ﬁ}égﬁes]

10 30 June 2004 EHP: Ethyl benzene hydroper oxi de PO: '
0:. P '
Propyl ene ACPchAeetdpfienonans oIBNLl:et?:/’rﬁn(%I CRIRASTSS d??‘%?é)%’:'—g]ﬁfg:%%%se% -

EHP/ Suppl i ed EHP] x 10 9 i '
o ol St o b ERE 3 e e
APPL| CABI Lﬁ:%ﬁ&%&“&%%dfﬁc'\k {mol)/Reacted ELP. ({J0L)ded rd vekebHRUBEREAL
the inlet of the same catalyst bed insofar as the effect of the
5 inventiohisnotdeteriorated. Thisiseffectivefqrpreventing
ariseintemperaturecausedbytheheatofreactioninthecatalyst
bed.
Bysatisfyingtheabove-describedconditions,thepresent
invention realizes the effect that a runaway of reaction
10 accompaniedbygenerationofheatcanbepreventedandanoxirane
compound can be stably producedwith highyield. Inother words,
it allows suppression of lowering in the catalyst activity by
thermaldeterioration,shorteningofthecatalystlife,lcwering
intheyield,runawayofthereactionandthelikeduetogeneration
15 ofheataddompaniedbythereactionofethylbenzenehydroperoxide
and an olefin. Since the epoxidation reaction between
ethylbenzenehydroperoxideandanolefing?neratesveryabundant
heat and is highly temperature-dependent, the reaction has a
high danger of reaction runaway. Generélly, the amount of
20 reaction has been adjusted by controlling the temperature at
the inlet of the catalyst bed or by compulsorily'removingZheat
from the outside. However, it has become difficult to set the
reaction temperature with accuracy according to the activity
of a specific catalyst owing to a change in the catalyst activity
75  with time or difference in time between the outlet and the inlet
of the reactor, and therefore, not only problems arises that
the activity of the catalyst is lowered and the yield decreases

due to sudden increase in the amount of reaction and outflow



As descri bed above, according to the present invention, a process for
produci ng an oxirane conpound from et hyl benzene 15 hydroperoxi de and an
olefin in the presence of immobilized catal yst beds, said process for
produci ng an oxirane conpound, having excellent characteristics that it can
prevent a runaway of reaction acconpani ed by generation of heat and can be
stably carried out with high yield, cansbe provided. 20 11 30 June 2004
CLAIMS 1. A process for producing an oxirane conpound from et hyBHenze194
hydr operoxi de and an olefin in the presence of an 5 i mMmobilized catal yst
bed, wherein the process satisfies the followng conditions (1) to gg%: (1
ds

) the catalyshedtes dirgadad peroxidest bhysalbedshand ihet PRI
are used in series, wherein nis an integer of 2 or nore, 10 (é&gfnesh
r

et hyl benzenadeloppentiode i Bcdovilded imtbemsias s LDVERtAN T dppiSied to

respective inlets of the catal yst beds,dﬁ% fresh olefin.is s | o the
inl et of tire Hemperatates yogt el headd ofb reRe PRt 15%h BR ﬁog‘&?"dl?%c‘%ar ged

bed |5 sup o g oprengstops it it e BRAAT T 1L,
o ool s e ke S s\ PRLEPR Py e = | con
Calona) ol e el painien sty sl saliagopbast s el co

yield accompanied by sudden rise in temperature in the catalyst

bed, and additionally, the runaway of the reaction by a rise

in the reaction temperature. In the present invention, a

10 heat-removing apparatus suchasa heat exchanger may be equipped
between catalyst beds. This allows control of the temperature
at the inlet of each catalyst bed, and together with the control
of feeding amount of ethylbenzene hydroperoxide, provides
double-safety and -steady operation.

15 Furthermore, a catalyst bed without a feed of fresh
ethylbenzene hydroperoxide may be placed subseguent to the last
divided catalyst bed. This iseffective fqr treating unreacted
ethylbenzene hydroperoxide in the reactim} mixture discharged
from the outlet of the last catalyst bed.

20 The epoxidation temperature is generally 0 to 200°C and
preferably 25 to 200°C. The pressure may be any pressure
sufficient to keep liquid state of the reaction mixture.
Generally, the pressure is advantageously 100 to 10,000 kPa.

The amount of an olefin fed is 1 to 100 times, preferably 3 to

25 50 times, more preferably 5 to 20 times, based on the total molar

number of ethylbenzene hydroperoxide fed to catalyst beds.

Usually, unreacted olefin 1is recycled after separation and

purification and used as the raw material for the epoxidation
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of ethylbenzene hydroperoxide actually used. Usually, the
10 concentrationofethylbenzene hydroperoxide is 5to50% by weight
and preferably 10 to 40% by weight. When, for example, it is
a mixture with ethylbenzene as the raw material, said material
may be used for a sclvent without adding a solvent in particular.
Other useful solvents includemonocyclic aromatic compounds (e.g.
15 benzene,'toluene, chlorobenzene, o-dichlorcbenzene)}, alkanes
{(e.qg. oCtane, decane, dodecane) and the like. When a
titanium-containing silicon compound cai;alyst is used as the
catalyst, propvlene oxide is obtained at a reaction pressure
of 1 to 10 MPa and a reaction temperatur:a of 50 to 150°C with
20 a feed of 1 to 20 times by mole of propylene based on the molar
amount of fresh ethylbenzene hydroperoxide fed. Unreacted
propylene is recycled to the epoxidation step after separation
and purification, and reused.
EXAMPLES
25 Example 1
Referring to Fig. 3, each 2 gand total 8 gof Ti-containing

silicon oxide catalyst is charged in a fixed-bed flow reactor

composed of four independent catalyst beds, and 10 g/hour of
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bed. The reaction mixture discharged from the outlet of the
5 first catalyst bed is cooled by a cooling equipment, and the
total amount is fed to the second catalyst bed together with
the divided 2.5 g/hour amount of the fresh ethylbenzene
hydroperoxide raw material. The reaction mixture discharged
from the outlet of the second catalyst bed is cooled, and the
10 total amount is fed to the third catalyst bed together with the
divided fresh ethylbenzene hydroperoxide raw material. The
reactionmixturedischargedfromtheoutletofthethirdcatalyst
bed is cooled, and the total amount is fed to the fourth catalyst
bed together with the divided fresh ethylbenzene hydroperoxide
15 raw material. The pressure at the respective catalyst beds is
adjusted to 7.0 MPa, and the temperature at the inlet of the
respective catalyst beds is adjusted such that the conversion
of the fed ethylbenzene hydroperoxide becorqes 99%. The results
of reaction in this case are shown in TaLlé 1.
20 Comparative Example 1
Referring to Fig. 4, 8 g of the same catalyst as that in
Example 1 is charged in a single catalyst bed, and 10 g/hour
ofthesamesolutionasthatinExamplelcmntaining30%byweight
ofethylbenzenehydroperoxideand15g/hourofthesamepropylene
25 as that inExample 1 are fed thereto. The pressure at the catalyst
bed is adjusted to 7.0 MPa, and the temperature at the inlet
of the catalyst bed is adjusted such that the conversion of the

fed ethylbenzene hydroperoxide becomes 99%. The results of
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108, H5%., Hp%4 D6 13 op el e Welireprsies andproduced amount of acetophenone

, H594.0% & () -, H5%d 0% & () -, H5% 0% & ()-F/ O X a/ g/ h/i/T:fS:

108, H5%4 0% 848 ( phéKel formed by thermal decomposition of ethylbenzene

4% H59%4.0% & () -, H5940% & () -, H59%4.0% & () -, H59409% & () - | j ;5=
108/ K hYé%operoxiég igéreases. 6& () 6& ()-1/malulylz/{/]:5

4% H594.0% & () - %40% & () - %40% & () - COY :

A HEU0% & () HUA0% & (), HEMOU & ()= KON & ()- HEYR0% & ()- 1111111

108/, H5%4.0% & () -, H5%d 0% &' (1), H5YA 096 & ()redDYA 990: & () - & (1) -, H5o%.0
% & ()-, Hp9d 0% & ()'///////x\}'?jégt/ & Dond©Y Wi &a() - . HRIABM& () -,
108, H5%4.0p6 & () -, H594.0% &' ()| tPYd0s & 4 0%a& alystK| catalyst | Total
4-f%;H50/<100(&'()-////////|bH.:‘35&@1'9’5@‘3(‘5')"""”]5’%O . Y
1, H5%4.0% & () -, H5%4.0% & () -, [H594.0% & (| )bedi5%d0% &e@d -/ K | bed
4% H5% 0%-&—~—HEWB%&— (=111 =
Conversion of EHP :
99 99 | 99 99 99
(%)
Yield of PO/C3'
97 97 97 97 97
(%)
ACP/EHP
1 1 1 1 1
(%)
PNL/EHP
. 0.5 0.5 0.5 0.5 0.5
(%)
[Table 2] "
Total
Conversion of EHP
99
(%)
Yield of PO/C3'
89
(%)
ACP/EHP
8
(%)
PNL/EHP
3
(%)

[Description for Tables]
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3/7@;/(/1&%& ()-. H5%.0% & () -, H5940% & () -, H59A0% & () -, H590% & ()-11/11111
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- c3= K ’
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, H594.0% & KNP » HoRHPIh &t ne HEYAPD&rOXidR5Yd 0% & () -, H5%0% & () - '
(13/ 5552/&80}/9 e, (BEAPIBGA¢Ine ! 6x ()-, H59%40% & () -, H5%4.0% &
Y09 (DrobBYenes akidle, H5%40% & H594.0% & () -
111%|_|5H5°/<10/% & ()-0000 0000| bH, = 0= O-1K
94.0% &3 , FEOsPILEL() -, H5% 0% & H594.0% & ()-/K
4% H594.0% & () -, H594.0% & () - 00000000g|(v%3— &0
1 H5%010tV greH: , MEORODRENPYE HE 0% & () -, H590% & () -/ K
40@ HI5/<100/‘F€LlH ) /€H5°/<19°/‘ 6& ()-0000" 0#0' 0( 0] bC) , H5Y%A.0% & () -, H594.0% & () -, H5%.
8O/U§L %5%0 02 °ry: 4% H594.0% & () -, H59%4.0% & () - (0, 0- 010206070;
s oo & H5/<10f & & bE ;;‘E‘V&?%eﬁc%a, Q%% e HEIELD &40 - $5Y4.0% & ()
O<O@)AOBO '
Nty g?%@f& r@f} 9! %ﬁ/ﬂﬁcfa&céh pHEYAOYY ERERcLEAYCGY &OYL),IHE9A006 & ()
4%EOFOGOQD§QTOZOUY94 H5(V<10I (X10%&&' () -1 ( X10%y&&' C 910%&& () -
| ' 10%y&& () -, H5940% & ()-/K (-1 (A0as ()= C 9109 8& ()
ACP/EHP: [Produced ACP (mol)/Reacted EHP (mol)] x 100 (%)

10 PNL/EHP: [Produced PNL (mol)/Reacted EHP (mol}] x 100 (%)

INDUSTRIAL APPLICABILITY

As described above, according to the present invention,
a process for producing an oxirane compound from ethylbenzene
15 hydroperoxide and an olefin in the presence of immobilized
catalyst beds, said process for producing an oxirane compound,
having excellent characteristics that it can prevent a runaway
of reaction accompanied by generation of heat and can be stably
carried out with high yield, can be prox;ided.

20
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10 {(2) fresh ethylbenzene hydroperoxide is divided into
portions,whicharesuppliedtorespectiveinletsofthecatalyst
beds,

(3) fresh olefin is supplied to the inlet of the first
catalyst bed, and
15 (4)'the reaction mixture discharged from each outlet of
respective catalyst beds excluding the final catalyst bed is
supplied to the inlet of the subsequenticatalyst bed.
2. The process according to claim 1, wherein the catalyst

is a titanium-containing silicon oxide catalyst.




