PCT/ JP01/ 02187 1 SPECI FI CATI ON PROCESS FOR PRODUCI NG PROPYLENE OXI DE
"5 TECHNI CAL FI ELD The present invention relates to a process for producing

‘pr opyl ene BSE/JB8OLMZAB7 particularly, the invention rel ates QMMlm M ﬁmm for
“produci ng propyl ene oxi de, wherein said process for produ m M mmm e
~oxrde has excellent characteristics thal 10 propyl ene i s converisg@ost O
propyl ene oxi de using isopropyl benzene hydroperoxi de obtained from

i sopropyl benzene, as an oxygen carrier, that said isopropywmm mamgmmmwmbe
repeatedly used, and that formatsprcafICRTRONdUCtS after a ]

step can be reduced to a small amount thereby to suppress a | osmomi 15

| sopropyl benzene to snmall. BACKGROUND ART A processin which propylene is
oxi di zed usi ng et hyl benzene hydroperoxi de as an oxygen carrier to give
propyl ene oxi de and PBOCESSeFOR| PROBYEANGs PROPILENEr OXIDE  Since, in this

process, styrene is inevitably produced together with propylene oxide, it
I s unsatisfactory fromthe viewpoint that only propyl ene oxide

5 TECHNICAL FIELD

The present invention relates to a process for producing
propylene oxide. More particularly, the invention relates to
a process for producing propylene oxide, wherein said process
for producing propylene oxide has excellent characteristics that
10 propyleneisconvertedtopropylene oxideusingisopropylbenzene
hydroperoxide obtained from isopropylbenzene, as an oxygen
carrier, that sald isopropylbenzene can be repeatedly used, and
that formation of by-products after an epoxidation step can be
reduced to a small amount thereby to suppress a loss of

15 i1sopropylbenzene to small.

BACKGROUND ART

Aprocess inwhichpropyleneisoxidizedusingethylbenzene
hydroperoxide as an oxygen carrier to give propylene oxide and
20 styrene 1s known as Halcon process. Since, in this process,
styrene 1s inevitably produced together with propylene oxide,
it isunsatisfactory fromthe viewpoint that only propylene oxide
1s to be selectively produced.
On the other hand, a concept of a process inwhich propylene
25 1s converted to propylene oxide using isopropylbenzene
hydroperoxide obtained from isopropylbenzene, as an oxygen

carrier, and sald isopropylbenzene is repeatedly used, is



is to be selectively produced. On the other hand, a concept of a process in
“whi ch propylene 25 is converted to propyl ene OXIde using isopropyl benzene
‘hydr oper ox¥ & JBbY/APHEM from i sopropyl benzene, as an oxygen carrier, and
'sai d .isopropyl benzene is repeatedly used, is PCT/JP01/02187 2 described in
.Czechosl ovak Patent No. CS 140, 743. The2process described in said patent
does not contain precise descriptions concerning necessary steps except

oxi dation step, epoxidation step and hydrogenol ysis step. Various problens
arise in 5dgsacibedl in exedndylcdfak PapeatyNbenes et (it 3 heTakeopreotkespat ent
cannot be said as sufficient for industrial realization. D SCLOSURE CF THE
| NVENTI ON @ederibedhicisaddnpatentsloesmnobj centain ioreqidsesdascriptiippent i on
is to provide a process for producing proEerne oxi de, wherein _said

pr oceiss fo?obﬁeﬁﬁénﬂ@ﬁﬁwlﬁléf@ﬂsdﬁxﬁgg e‘?@é’e‘ﬁ%?n stepraBPexidation nat
ropyl en

Eydggger oxPREBoBEa: hEdrp P LELF OB s PRens ARLouE BROULORR A 18 ¢ hat

sai

by pr odlic: BEaFPLPAERE S'oxl.‘i%%f?%%ésﬁfﬁéi?g‘é%“%%ﬁ?ea&uceaé’{%a‘fe?‘%’.?ﬁ’%%#%nt

thereby tosgHRBECHE §ai85§s°§uf599i89¥|fQEnlﬁaﬁsEQiémakéalméﬁﬁhﬁn the
I nvention relates to a process for producing propylene oxide, which

conpri ses steps described bel ow, wherein 20 the concentration of
| sopropyl benzene hydroperoxide in a solution containing cunyl alcohol at
conpl et i onDESCLABURBPORi BHEI §NVENEBEONs 5 9% by wei ght or |ess:

Under such circumstances, an object of the present

10 invention is to provide a process for producing propylene oxide,
wherein salid process for producing propylene oxide has excellent
characteristics that propylene is converted to propylene oxide
using 1isopropylbenzene hydroperoxide obtained from
isopropylbenzene, as an oxygen carrier, that said

15 1isopropylbenzene can be repeatedly used, and that formation of
by-products after an epoxidation steps can be reduced to a small
amount thereby to suppress a loss of isopropyl benzene to small.

Namely, the invention relates to a process for producing
propylene oxide, which comprises steps described below, wherein

20 the concentration of isopropylbenzene hydroperoxide in a
solution containing cumyl alcohol at completion of the
epoxidation step is 5 % by weight or less:

oxidation step; a step in which isopropylbenzene is
oxidized to obtain isopropylbenzene hydroperoxide,

25 epoxidation step; a step in which isopropyl hydroperoxide
obtained in the oxidationstep is reactedwithpropylene toobtain

propylene oxide and cumyl alcohol, and



oxi dation step; a step in which isopropyl benzene is oxidized to obtain

"I sopropyl benzene hydroperoxi de, 25 epoxidation step; a step in which

‘i sopropyl RgHIBPEIAItBUe obtained in the oxidation step is reacted with
‘propyl ene to obtain propyl ene oxide and cumnyl al cohol, and PCT/JP01/ 02187
_3 hydrogenol ysis step; a step in which 8unyl alcohol obtained in the
epoxidation step is subjected to hydrogenol ysisto obtain isopropyl benzene,
and sai d isopropyl benzene is recycled to the oxidation step as a raw
material for thengdirdgbhelysispted ;BESte/DRWHAOR GARRYANCORLT obiE 1nddENTI ON
The oxidation step in the present invention is a step in which

i sopropyl banzeieepoxtidadioadtep hbtsaiby e bp pydaegene lysid bpobdalde. The
oxi dation of isopropyl benzene is usually 10 effected by autoxidation with
oxygen- contizopropyjhengevk ,aand isaldileopEAPBkheRACEA LT FEFYSLL O (B | i ke.
The oxidation reaction may be carried qut w thqout an itive or with an
addi ti ve so#idagdonnsiepaps. aTkev aaterdAlt éﬁﬁegg’&roé&id% 9550 to

200C, and the reaction pressure is usually between the atnospheric 15

pressur% and 5 MPa. In the oxidation with an additive, the alkali includes
al kal'i net Hir YHE anEl@iepus sol utions thereof;
and aIkalinggggggﬁﬂﬂg?ﬁnggﬁéﬁﬁﬁﬁa, atkatT metal _car bonates such as

Na2CC3, NaHCOB8 , Ta@BRiI dat{dh¥s &3 n &hkaptresert alnvempivniscar beptias and
the |li ke and aqueous solutions 20 thereof. The epoxidation step in the
present i nwdiidnolsbprapglbpnzene is oxidized to obtain isopropylbenzene
hydroperoxide. The oxidation of isopropylbenzene is usually
10 effected by autoxidation with oxygen-containing gas such as the
alr, an oxygen-enriched air or the like. The oxidation reaction
may be carried out without any additive or with an additive such
as an alkali. The reaction temperature 1s usually 50 to 200°C,
and the reaction pressure is usually between the atmospheric
15 pressureand5MPa. Intheoxidationwithan additive, thealkall
includes alkali metal compounds such as NaOH, KOH and aqueous
solutions thereof; and alkaline earth metal compounds, alkali
metal carbonates such as Na,CO,;, NaHCO;3, ammonia, (NH,).CO;3, alkali
metal ammonium carbonates and the like and aqueous solutions
20 thereof. |
The epoxidation step in the present invention is a step
in which isopropylbenzene hydroperoxide obtained in the
oxidation step is reacted with propylene to obtain propylene
oxide and cumyl alcohol. From a viewpoint that the desired
25 product should be obtained in a high yleld and under a high
selectivity, the epoxidation step is preferably conducted in

the presence of a catalyst containing a titanium-containing



i n which isopropyl benzene hydroperoxi de obtained in the oxidation step is
‘reacted with propylene to obtain propylene oxide and cunyl alcohol. Froma
Vi ewpoi nt PEBAIPORE2383i red 25 product shoul d be obtained in a high yield
and under a high selectivity, the epoxidation step is preferably conducted
in' the presence of a catalyst containi#g a titanium containing

PCT/ JP01/ 02187 4 silicon oxide. The catalyst is preferably a catal yst
containing titaniumchemcally bound to silicon oxide, so-called

titani um sigin@aonad:aldest . Theatat £15y 9By s prelfedablycicatalysacoptageing
titani um conpound on a silica carrier, products in 5 which a titanium
conpound i £itanjomdkeémdical ly dolindortoosildd cobpy oxide- psecicsilil®d on or

sol -gel nethod, titaniumcontaining zeolite conpounds and the like. In the

present i nkdivandym-isdddcappatadyste nFHABPLESxPE¥E 10SAHAgSPEASUFAR materi al

f th | dat.i t b di | ut 10 t hi ck i fi

non- pur | 11 GRREGANG: BabLEan THE SR iR (o9 & B4LEFBNCAET REF 1 {RAOBT LBy LD
tact| | d_i b ' £ t.
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sol vent nugf, Becg-bigigi ¥AESHnt H £EPCEd PdGIBE! itz 1Ml don tH BEEn €,

and substantially Tnert"to the reactants and the product. The sol vent nmay
be conposededlites dWonipvuedsednd ithg likea sol ution of the hydroperoxide

used. When, for exanple, isopropylbenzene hydroperoxide is a mxture with
i sopropyl benzene Iasthépresentatrerent ion + isepappylpensenpddroparesitdeai d
material, w thout adding a solvent in particular, as
used as the raw material for the epoxidation step may be a dilute
10 or thick purification or non-purification product.
The epoxidation reaction is carried out by contacting
propylene and isopropylbenzene hydroperoxide with a catalyst.
The reaction may be conducted in a liquid phase using a solvent.
The solvent must be a 1liquid under the reaction temperature and
15 pressure, and substantially inert to the reactants and the
product. The solvent may be composed of a substance existing
in a solution of the hydroperoxide used. When, for example,
isopropylbenzene hydroperoxide i1s a mixture with
isopropylbenzene as the raw material, it is also possible to
20 use said material, without adding a solvent in particular, as
the solvent. Other useful solvents include aromatic
single-ring compounds (for example, benzene, toluene,
chlorobenzene and o-dichlorobenzene), alkane (for example,
octane, decane and dodecane) and the like. The epoxidation
25 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



the solvent. O her useful solvents include aromatic single-ring conpounds
(for exanple, benzene, toluene, chlorobenzene and o-dichl orobenzene),

‘al kane (f oPCBARAPI®187 oct ane, decane and dodecane) and the like. The
‘epoxi.dation 25 tenperature is generally 0 to 200C and preferably 25 to
_200C. The pressure may be any pressuredsufficient to keep liquid state of
the reaction m xture. Cenerally, the pressure is PCT/'JP01/ 02187 5

advant ageously 100 to 10, 000 kPa. The epoxidation can advantageously be
carri ed outad¥ahtageowsllyl UoD ito tlog 0bor kPaf. a slurry or a fixed-bed. The
fixed-bed is preferred in the case of a |arge-scale industrial operatlon
5 In addition, tHbaerenokidatian bencadvartageeusly beLfarrindts with

senmi - cont i nuous rocess, a continuous process or the like d
cont ai ni ng & PRtaLys trifcthe EOTHPT AcEYT B OFsd ﬁéﬁéd%efihr o%ﬂ\ég' ‘ﬁe‘ﬁ“ﬂu'

0 Schar ged 1o BRPESFERR Lo ahﬁg%t;%eoﬁg %?&gsﬁy”%%t& %ﬁé%%‘%*f?gﬁéeﬁ‘%ﬂedﬂp?Egéﬁt
i nventipn %—L %%?:ggze.gn' o ‘é&“kggcﬁ 5‘[ r%@bﬁ%db%)% %Q@cﬁ Rpdsadd on

step i 0’ hy ogeno ysSis to obtain 1sopro enzene, and said

| sopropyl b%ﬂ%%ﬂ\& b%nrt%xl%h%d teckls, ow eaﬁtgﬂusagppa@cw@ db ey THter i al
for the oxidation step. F her words, the same product, i.e.

i sopropyl bahene 1i4eed ¢dhﬁahﬁnmg dntireiv R4 EPrisls fecwsaetioThs passed
hydr ogenol ysis is usually carried out by contacting cunyl alcohol and
hydr ogen withromghaimalfised-heda tbet ghgsidyssinyschehl gent &gk all or
hydr ogenation ability can be
substantidlly in a liquid mixture discharged from a reaction
10 zone.

The hydrogenolysis step in the present invention is a
step in which cumyl alcohol obtained in the epoxidation step
is subjected to hydrogenolysis to obtain isopropylbenzene, and
said isopropylbenzene is recycled to the oxidation step as the

15 raw material for the oxidation step. In other words, the same
product, i.e. isopropylbenzene, used in the oxidation step is
recovered. The hydrogenolysis is usually carried out by
contacting cumyl alcohol and hydrogen with a catalyst. As a
catalyst, any catalyst having a hydrogenation ability can be

20 used. Examplesof thecatalystincludemetalcatalystsofmetals
of the group 8th to 10th such as those of cobalt, nickel, palladium
and the like and metal catalysts of metals of the group llth
or 12thmetals such as those of copper, zinc and the 1ike. Copper
catalysts are preferred from the viewpoint that by-products are

25 suppressed. The copper catalysts include copper, Raney copper,

copper-chromium, copper-zinc, copper-chromium-zinc,

copper-silica, copper-alumina and the like. The reaction can



20 used. Exanples of the catalyst include netal catalysts of netals of the
‘group 8th to 10th such as those of cobalt, nickel, palladium and the |ike
-and met al RE/APYS1°213t netals of the group 11th or 12th netals such as

t hose of copper, zinc and the |ike. Copper catalysts are preferred from
‘the viewpoi nt that by-products are 25 s@ppressed. The copper catalysts

I ncl ude copper, Raney copper, copper-chrom um copper-zinc,

copper-chrom umzinc, copper-silica, copper-alumna and the |ike. The
reacti on cea ¢¥IdudOdd Q21871 fghed ouinake tiesd righ aasbilgent @hase augasgous
solvent or in a gaseous phase. The solvent nmust be substantially inert to
t.he react aphaseandCheeopvettatustThe ssbistamt Lizd\l ycbment foathepeaghants
existing in_a solution of the cunmyl al cohol used. Wen, for exa 5

| e,
cunyl al cofiBfl the preductre ThersokihofAvheABEALNA %WMEF?—QQF-SQ s
t d | t i i cul arl d ' t t
colvent . oinch 8ebebrSS ot erne RN, dil e oty ViR DFEE cxBRIRC 05 2
a4 q 0T T | |
and 004ecanfly1 A 3 W L2 §10% 1 AR 188z 6X8 R tho BepEGRE,

et hyl benzene ol'uene),” a ers. enperature
hydrogeno'Iﬁm%dﬁﬁgﬁééﬁhﬂftoﬁa@§iﬁivbﬁklﬁpé@@@d@ﬂiﬁ%?ﬁﬁﬁQbidgigdh@t4ooc
Cenerally, the pressure’is advantageously 100 to 10,000 kPa. The

hydr ogenol mayadtnas adyabiregeousdyhdre usafuilesh budn s tihca udet allyaie (ifort he
formof a slurry or a fixed-bed. The process of the present 15 invention
can be careksupdet bytanbat dacpnecssd, dadeeanedontrpmatdc gingdesrdnda
conti nuous process. Wen a solution or a gas contain%&&tthe ramsnat rials

for reacti GAMPSUBASEPT AXBNBHS a PEMZENE HREIY RN EGRE AN Lo LusRR i ned
at al I10Or g%gg}g?t'ﬂé ytemperature for the hydrogenolysis reaction 1s

generally 0 to 500°C and preferably 30 to 400°C. Generally, the
pressure is advantageously 100 to 10,000 kPa. The

hydrogenolysis can advantageously be carried out with acatalyst
in the formof aslurryor a fixed-bed. The process of the present

15 invention canbe carried out by abatchprocess, asemi-continuous
process or a continuous process. When a solution or a gas
containing the raw materials for reaction is passed through a
fixed-bed, the catalyst is not contained at all or substantially
in a liquid mixture discharged from the reaction zone.

20 In the present invention, it is essentiai that the
concentration of isopropylbenzene hydroperoxide in a solution
containing cumyl alcohol is 5% by weight or less, preferably
3% by weight or less when the epoxidation step is completed.
Herein, the solution containing cumyl alcohol indicates a

25 solution composed of components which are liquid under the
ordinary temperature and the ordinary pressure, and 1s asolution

mainly composed of isopropylbenzene and cumyl alcohol, and



inaliquid mxture discharged fromthe reaction zone. 20 In the present

I nvention, it is essential that the concentration of isopropyl benzene

‘hydr oper oxP&Ry IPAL/®288T uti on contai ni ng cunyl al cohol is 5% by weight or

| ess, preferably 3% by weight or |ess when the epoxidation step is
conpleted. Herein, the solution contaifing cunyl alcohol indicates a 25
sol uti on conposed of conponents which are liquid under the ordinary
tenperature and the ordinary pressure, and is a solution nainly conposed
of isopropyhbenzesa pedpouaik akcabel conndiRed.JP01/ 02187 7 unreact ed
propyl ene is not contained. |sopropyl benzene hydroperoxi de remained after

t he epoxi dati onlsepdeppipeseenenhyficohgdosidaorepainedepfsing thenverted to
acet ophenone causing a | oss of isopropyl benzene. 5 Further, a cunene dieter
forns al soepauidagian| dssdecompespfophi bbazBHArqHENPAYS 180 E6ReANdcauses to

a bl ockage trouble_ in the system W t. f t ed
propyl ene SRBVepFtERyIRACPH] ’}%“esé’ﬁ%%ﬂ‘%g; 52&%@@5%@?%39&%%2’%3&6 ‘a | oss

of 1 sopy opyl benzgne 5 al S0,6ausedal fokisikeR d0cHLATLLNSSS ol epoi Nt s,

it is cessary nce ation of IsopropyFbenzene

hydrOperOX&QQPEEP?ESeﬁQEPQdﬁhtﬁfgbﬂdydﬂldﬂﬁﬁﬁséﬁEBQPBIO&HBQe&ﬁ%uble

epoxi dation s s conpleted, wthin the range of the present invention.

As a met hodnofné Gidtdn | Whehhe FeOPrOPy ISy eficudbe Hytie@erapy Tene and
concentration, anynmethod of a nethod of converting to cunyl alcohol; a

met hod of pomppglenegokddandsheet cappativer the epaxiddtohomfatep t e loss

epoxi dation step; renoving all or part
of isopropylbenzene is also caused in this step.

10 From these view points, it 1s necessary to control the
concentration of isopropylbenzene hydroperoxide in the solution
containingcumylalcohol, whenthe epoxidationstepiscompleted,
within the range of the present invention.

As a method of controlling the isopropylbenzene

15 hydroperoxideconcentration, anymethodof amethodof converting
to cumyl alcohol; a method of converting to another compound
by a reaction after the epoxidation step: removing all or part
of isopropylbenzene hydroperoxide to outside of the system of
the steps in the present invention by distillation, extraction

20 or the like; amethod of reducing the concentration by absorption
or the like; and the like, may be used.

Taking account of convenience of the process, it 1is
preferable to convert most part of isopropylbenzene
hydroperoxide.

25 Further, in the present invention, the concentration of
an organic acid of the solution contailning isopropylbenzene

hydroperoxide to be supplied to the epoxidation step is



of isopropyl benzene hydroperoxide to outside of the systemof the steps in
‘the present invention by distillation, extraction 20 or the |ike; a nethod
“of "reduci nBC¥/HBO®RdRht rati on by absorption or the like; and the like, may
be used. Taking account of convenience of the process, it is preferable to
.convert nost part of isopropyl benzene RBydroperoxide. 25 Further, in the
present invention, the concentration of an organic acid of the solution
cont ai ni ng i sopropyl benzene hydroperoxide to be supplied to the

epoxi dat i oprefepabsyPCT5' 4 PO/ weldit Soprid=esy amord preffemabini @htl é@r blyess,
nore preferably 0.1 % by weight or less. By specifying within this range,
t.he activi weightt be leasal yst used in the epoxidation step can be

mai ntai ned at high 5 level and the life of the catal yst can be kept for

longer time. Stil|BY fReRILYING (R SEN:S iTARGR 1 dhe BT Y It rdr bt
MR S T R T R D R
et ST o 161 PR R AL Bl e Bk Btk DU gL
hydr oper oxi de inggy $PlebHAR GO 2hBigkbdSAPLAPYHhBEBA GG Dy pregerapl¢e. By
specifying within this range, the activity of the 15 catalyst used in the
epoxi dat i ofhatelsgRroPEl ven fémé hgdrapezoxiidghstpyEiednd amepoxfidaifionhe
catal yst can be kept for |onger
step has not undergone a heat history including heating at a
temperature not lower than the temperature (t C) represented
10 by the following equation(l),
t (C) = 150 - 0.8 x W (1)
W: content (% by weight) of isopropylbenzene hydroperoxide
in a solution containing isopropylbenzene hydroperoxide.
By specifying within this range, the activity of the
15 catalyst used in the epoxidation step can be maintained at a
high level and the life of the catalyst can be kept for longer
time.

Moreover, in the present invention, the concentration
of sodium of the solution containing isopropylbenzene

20 hydroperoxide to be supplied to the epoxidation step is
preferably 0.1 % by weight or less.

By specifying within this range, the activity of the
catalyst used in the epoxidation step can be maintained at high
level and the life of the catalyst can be kept for longer time.

25 Moreover, in the present invention, the concentration

of water of the solution containing isopropylbenzene

hydroperoxide to be supplied to the epoxidation step 1is



time. Moreover, in the present invention, the concentration of sodi um of
‘the sol ution containing isopropyl benzene 20 hydroperoxide to be supplied to
‘thé epoxi de1/dR0%10@p871 s preferably 0.1 % by wei ght or |ess. By specifying
‘'Wthin this range, the activity of the catalyst used in the epoxidation
_step can be maintained at high level ahd the life of the catal yst can be
kept for |onger tine. 25 Modreover, in the present invention, the
concentration of water of the solution containing isopropyl benzene

hydr oper oxpgdefépabeysup®l bgdwébghheoepbasslati on step is PCT/JP01/ 02187 9
preferably 1 % by weight or less. By specifying within this range, the
activity of the @&y spestifiley withia &pdsi ganden $hepagiAvheEynBfnthPned at
a high level, the life of the catalyst can be kept for |l onger tine, 5 and
further, tAatappstdasedniyitdhe epgriiatighshieRFah é’r?efn?‘inﬁgiﬁﬁfieg‘% A

sol ution containing c I cohql. having a,_ isopr |,ben h roxi de
concent r at Pﬁﬂﬁolfevf % ggzv?léllagg?n’t’goﬁhse Eﬁh??ﬁﬁ&fsqrﬁ/ ngé/etd%f)éﬁb%ﬁl%é&g%gﬁgéd bed
flow ng. reagtkor. i t R ek 1 o aahaklyahiqfkra rate
of 2 t%nesgﬁgyE?r%?h%?' h%? oé e(%aper n&i%@%ﬁ:f{{ifeaﬂggaﬂgl cont al Pled in the
sol ution. ghameeaversion of cunyl al cohol is kept al nost 100 % by

controlling—rﬁg_rﬁret tenperature. At this case, the reaction tenperature
is 180-C, and the solmposohi ooanbaihbeghydnpyeadtybpd haSingastion liquid is

as follows:
isopropylbenzene hydroperoxide concentration of 1 % by weight

is continuously passed through a fixed bed flowing reactor in
10 the presence of a copper-chromium catalyst at a rate of 2 times

by mol of hydrogen per 1 mol of cumyl alcohol contained in the

solution. The conversion of cumyl alcohol is kept almost 100 %

by controlling the inlet temperature. At this case, the reaction

temperature is 180°C, and the composition of the hydrogenolysis
15 reaction liquid is as follows:

Hydrogenolysils liquid composition

Isopropylbenzene hydroperoxide 0 % by weight
Cumyl alcohol 0 % by weilght
Isopropylbenzene 97.5 % by weight
20 Acetophenone 1.1 % by weight
Cumene dimer 0.3 % by weight

Comparative Example 1
When the hydrogenolysis is carried out in the same manner
as in Example 1 except that the solution containing cumyl alcohol
25 having a isopropylbenzene hydroperoxide concentration of 11 %
byweight,thecompositionofthehydrogenolysisreactionliquid

is as follows:



Hydr ogenol ysis Iiquid conposition |Isopropyl benzene hydroper oxi de0% by

‘wei ght Cunyl al cohol 0% by wei ght | sopropyl benzene97. 5% by wei ght

"20Acet opherfdéa0 /P2 b37 wei ght Cunene di ner 0. 3% by wei ght Conparative Exanpl e
"1 When the hydrogenolysis is carried out in the same manner as in Exanple
.1 except that the solution containing d®myl alcohol 25 having a

i sopropyl benzene hydroperoxi de concentration of 11 % by wei ght, the
conposition of the hydrogenolysis reaction liquid is as follows:

PCT/ JP01/ 021&&obt-opiibeddnee nyeim perdixdder oxi dé€0% oy wesiightt Cuny|

al cohol 0% by wei ght | sopropyl benzene93. 6% by wei ght Acet ophenone5. 5% by
wei ght 5CunemamyilrerlEod¥lby wei ght Conpared to Bx&npFeWeighdet ophenone and
cunene dimer clearly increase and a |oss of isopropyl benze becones

| arge. | NDUSTRORromyben®®ng TY 10 As descri béa-gbévé}’ &8@8 ing to the

present invention, there can be provided a praqces I ci ng propyl ene
oxi de, V\hereafcr?féﬁit’tfnp?r‘}ﬁ:ess for producing progyge%eggiw%&%g‘gs excel | ent

characteristigs that, propylene is converted togpgoRYRL§NGeQHHEE USiNg
i sopropyl ben Iﬁ?&PﬂEﬁfoxide obt ai ned fron118'isopr pylbéﬁEene, as an
oxygen carrier, thghipSAdd to Example 1, acetophenone and cumene dimer

clearly increase and a loss of isopropylbenzene becomes large.

INDUSTRIAL APPLICABILITY

10 As described above, according to the present invention,
there can be provided a process for producing propylene oxide,
wherein said process for producing propylene oxide has excellent
characteristics that propylene is converted to propylene oxide
using isopropylbenzene hydroperoxide obtained from

15 isopropylbenzene, as an oxygen carrier, that said
isopropylbenzene can be repeatedly used, and that formation of
by-products after an epoxidation step can be reduced to a small

amount thereby to suppress a loss of isopropylbenzene to small.

20




i sopropyl benzene can be repeatedly used, and that formation of by-products
‘after an epoxidation step can be reduced to a snmall anount thereby to
‘suppress aPqT@dBOO2i&bpr opyl benzene to small. 20 PCT/JP01/02187 1. A
"process for producing propyl ene oxide, which conprises steps described
_below, wherein the concentration of 5 ildopropyl benzene hydroperoxide in a
sol ution containing cunyl alcohol is 5 %by weight or | ess when the

epoxi dation step is conpleted: oxidation step; a step in which

f sopropyl benzene is oxidized to obt fuAIMBpPropyl benzene hydroper oxi de, 10
epoxi dation step; a step in which isopropyl hydroperoxide obtained in the
oxi dation step is reacted with propylene to obtain propyl ene oxide and
cunyl al cohol, and hydrogenol ysis step; a step in which cunyl al cohol
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alcohol 1s 5 % by weight or less when the epoxidation step is
completed:
oxidation step; a step in which isopropylbenzene is
oxidized to obtain isopropylbenzene hydroperoxide,

10 epoxidation step; a step in which isopropyl hydroperoxide
obtained in the oxidation step is reactedwlithpropylene toobtain
propylene oxide and cumyl alcohol, and

hydrogenolysis step; astepinwhichcumyl alcohol obtained
in the epoxidation step is subjected to hydrogenolysis to obtain.

15 1sopropylbenzene, and said isopropylbenzene is recycled to the
oxidation step as a raw material for the oxidation step.

2. The process according to claim 1, wherein the
concentration of isopropylbenzene hydroperoxide is 3% by weight

or less.
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