PCT/ JP01/ 02191 1 SPECI FI CATI ON PROCESS FOR PRODUCI NG PROPYLENE OXI DE 5
TECHNI CAL BtEldpoThezipaesent invention relates to a process for producing
propyl ene oxide. Mre particularly, the invention relates to a process for

prooduci ng propyl ene oxide, wherein saidjprocess for producing

oxi de has excellent characteristics that 10 propylene is converWmmmmmm”m”m
propyl ene oxi de using isopropyl benzene hydroperoxi de obtained from

i sopropyl benzene, as an oxygen carrier, that said isopropyl benzene"'&AH* be
repeatedly used, and that an actiyit f cat al yst used for ' '

to obtain propyl ene oxide from pﬁ@&g&g&&ﬁ%éﬁ be mai nt ai ned aﬁmmmm,]m/lﬁ”/
Ilevel 15 for long tine. BACKGROUND ART A process in which propyle I'S
oxi di zed using et hyl benzene hydroperoxi de as an oxygen carrier to grie
propyl ene oxide and ZRoUPEELFOR P NS PRYPYENY O3apE Since, in this
process, styrene is inevitably produced together wth propyl ene oxide, it
I s unsatisfactory fromthe viewpoint that only propylene oxide is to be
sel ectively produced. On the other hand, a concept of a process in which
propyl ehe TESHNICAINFIEIE] t o propyl ene oxide using isopropyl benzene

hydr oper oxi de obtai ned from i sopropyl benzene, as an oxygen carrier, and
sai d i sopropyl beffhenpregentpiitentiion sedates todsprrsessi ForAndimingk

Pat ent No. CS 140, 743. The process descrihed in said patent does not
contai n pr @GP IS PrAHPoNMPES PR BVAFLY . the invention relates to

a process for producing propylene oxide, wherein said process

for producingpropylene oxide has excellent characteristics that
10 propylene isconvertedtopropyleneoxideusingisopropylbenzene
hydroperoxide obtained from isopropylbenzene, as an oxygen
carrier, that said isopropylbenzene can be repeatedly used, and
that an activity of a catalyst used for epoxidation to obtain
propylene oxide frompropylene, can be maintained at a high level

15 for long time.

BACKGROUND ART

Aprocess inwhichpropyleneisoxidlzedusingethylbenzene
hydroperoxide as an oxygen carrier to give propylene oxide and
20 styrene is known as Halcon process. Since, in this process,
styrene is inevitably produced together with propylene oxide,
it isunsatisfactory fromthe viewpoint that only propylene oxide
1ls to be selectlvely produced.
On the other hand, a concept of a process in which propylene
25 is converted to propylene oxide using i1sopropylbenzene
hydroperoxide obtained from isopropylbenzene, as an oxygen
carrier, and said lsopropylbenzene 1s repeatedly used, 1s
described in Czechoslovak Patent No. CS 140,743. The process

described in said patent does not contain precise descriptions



2 concerning necessary steps except an oxidation step, epoxidation step
and hydr ogee) 190 5iegp. Various problens arise in practical recycling of
i sopropyl benzene and therefore the patent cannot be. said as sufficient
for industrial realization. 5 DI SCLOSURE, OF THE | NVENTI ON Under such

ci rcunst'ances, an object of the present invention is to provide a process
for produci ng propyl ene oxide, wherein said process for producing

propyl ene oxi de has excellent 10 characteristics that propylene is

converted to propyl ene oxide using isopropyl benzene hydroperoxi de obt ai ned
from |sopF@Wﬁqgéﬁﬂﬁﬂﬁc%és%ﬁYSﬁﬁﬁgﬁﬂﬁﬁﬂﬂ ox%ﬁgplggﬁgep, '%%erne

b d t.hat t t f t
epoxi dat | o 15 eé%f’dpao?s?‘m B RIEE 15 VPF RS, BEgPORES e‘::; e fhi nt i ned
t hi gh |
22 ah Bl Lacet i or ALy S b EBEES bt e

wherein i SRRy IREARE W dBFelicdite £ RN thrd AN rRROXI At st ep
has not undergone a heat history including heating at a 20 tenperature not

| ower tBan the tenperature (t t) represented by the follow ng equation(1l),
t (O =150 - 0.8 x W(1) W content (% by weight) of isopropyl benzene
hydr oper oxilISALOVRD|QR (THE JAMENTHION i sopr opyl benzene 25 hydr oper oxi de

oxi dation step; a step in mhlch i sopr Ibenzene is oxidized to gobtain
isopropylbenzeneUWﬁﬁFg Wﬁ#%ﬂ i G Sbdgcty oft b prgRent

| sopropyl %%9&% Qf(igeto provide a process for producing propylene oxide,

wherein said process for producing propylene oxide has excellent
10 characteristics that propylene 1s converted to propylene oxide
using isopropylbenzene hydroperoxide obtained from
isopropylbenzene, as an oxygen carrier, that said
isopropylbenzene can be repeatedly used, and that an activity
of a catalyst used for epoxidation to obtain propylene oxide
15 from propylene, can be maintained at a high level for long time.
Namely, the invention relates to a process for producing
propylene oxide, which comprilses steps described below, wherein
isopropylbenzene hydroperoxide supplied to an epoxidation step
has not undergone a heat history including heating at a
20 temperature not lower than the temperature (t C) represented
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
25 hydroperoxide:
oxidation step; a step in which isopropylbenzene is
oxidized to obtain isopropylbenzene hydroperoxide,
epoxidation step; a step in which isopropyl hydroperoxide

obtainedintheoxidationstepisreactedwithpropylene toobtain



obtained in the oxidation step is reacted wth propylene to obtain
PCT/JPOl/O;é@%PglﬂthyIene oxi de and cunyl al cohol, and hydrogenol ysis
step; a step i-n which cunyl al cohol obtained in the epoxidation step is
subj ected to hydrogenolysis to obtain ksopropyl benzene, and said

| sopropyl benzene is recycled to the 5 oxidation step as a raw material for
t he oxi dation step. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The oxi dati on
step in the present invention is a step in which isopropyl benzene is

oxi dized to obtain isopropyl benzene 10 hydroperoxi de. The oxi dati on of

i sopr opy| bBR2BHEENS 8§&§PI?néfPEEYédaBQOBBQGXﬁBQtlon wi th oxygen- cont ai ni ng
gas such as the _air en-enriched air t he Th ati_on
Jenction may belEAFPREROKY aALARIS SHoP IBAtRe Gy bR tonnl aRhPLReE Such
25 an & Kalbh ol epbeRaht 90y HIPE 8du dct e Ua bt ANES obBadRd

t ower than € reactron pressure 1S usual

at nospheri Qst?;Sﬁ:}fLSeﬂEQné Mg slaldt b@oﬁi‘bﬁ? bé’ﬁ‘z&\hé Q&Bec?@é&'ﬁ’&thfehe
al kal'i i ncl udes kali nmetal conpounds suc KOH and aqueous

sol uti s bhedaefion skkpl aaeae&awhmmbaﬁalcwaounds ox&hh&hbnrretab
carbonates such as Na2C03, NaHCO3, 20 anmmoni a, (NH4) 2CO3, al kali netal

anmoni um carbonates and the like and aqueous solutions thereof. The

epoxi dati on steg in the present invention is a step 1in which
i sopr opy! bBES&n OHEdFQBPEABRHENGhDHTnEHElENVENTlﬁﬂldat|on step is reacted

th | t bt 25 d d hol . F
i ewpoi ntthat 1 HeS el Sl KRR ¢ e BRI R AR AR 1o 451 (FSA 8P and
under a i ghs cfe] £G5E Y Yook DenE N YL 08aSEE bt LSEABLY188AJURLET |

10 hydroperoxide. The oxidation of isopropylbenzene is usually

effected by autoxidation with oxygen-containing gas such as the
alr, an oxygen-enriched air or the 1like. The oxidation reaction
may be carried out without any additive or with an additive such
as analkall. Thereactiontemperature isusually 50C or higher

15 andlower than 150°C, and the reaction pressure is usuallybetween
the atmospheric pressure and 5 MPa. In the oxidation with an
additive, the alkali includes alkali metal compounds such as
NaOH, KOH and aqueous solutions thereof; alkaline earth metal
compounds, alkali metal carbonates such as Na,CO;, NaHCOj;,

20 ammonia, (NH;),CO;, alkalimetal ammonium carbonates and the like
and aqueous solutions 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

25 oxide and cumyl alcohol. From a viewpoint that the desired
product should be obtained in a high yield and under a high
selectivity, the epoxidation step is preferably conducted in
the presence of a catalyst containing a titanium-containing

siliconoxide. Thecatalystispreferablyacatalystcontaining



the presence of a catalyst containing a titaniumcontaining silicon oxide.
The cat al ypér/issopiefier ably a catal yst contai ning PCT/JP01/02191 4 titanium
chemically bound to silicon oxide, so-called titaniumsilica catalyst.
Exanpl es may include products in whichyga titanium conpound is supported on
a silica carrier, products in which a titanium conpound is conpounded with
a silicon 5 oxide by a co-precipitation or sol-gel nethod,

titani umcontaining zeolite conpounds and the like. In the present

cpoxi dat | 5B Rag BB GAGY L PRTGy TonEkLBaR PREGEr oROSPaIGRIpLI 1 f1 cati on
product. 10,Th L dat i ti | | ed b ' .

Pt opyl ene AHESRAERF Bhy LEENTRRERp Y odt SR HeE are 1 ShvdP RfSaEHs Rt on
my be congiebhdal B12ahlifhl doRBBAARAYIL BuBpakYaNbn aTBE130RY EAL HURL e 2
tiquid under the reaction tenperature ang pressure, and substantially

inert to tpeoHaaekanwhidKlaithe ahl ul Sshsdund 18 compvanidedyi titacamesad of a
substance existing in a solution of the hydroperoxide used. Wen, for

exanpl & ba@peopyl heboepeebygiopeioni de sslageilxmetbodi,t h
| sopropyl benzene as the raw material, it is also possible to use said
materi al , ®iithodumagdntginingl veeilits gamppoundsr andsthe dpkesol vent. O her
useful solvents include aromatic single-rin comﬁgunds for exanpl e,

I

benzene, tol uenelD R BF8BERE i eid o0& o} AP TIRHENGRTRY S di%&ﬁér rde
exarl e B G B BRI B S5 H AR 4R
pressure mgy. BR;RRY pREEEILAE 18U bCheRl phi21¥eeR thbAUboatRle
10 The epoxidatlion reaction is carried out by contacting
propylene and isopropylbenzene hydroperoxide with a catalyst.
The reaction may be conducted in a 1iquid phase using a solvent.
The solvent must be a 1liquid under the reaction temperature and
pressure, and substantially inert to the reactants and the
15 product. The solvent may be composed of a substance existing
in a solution of the hydroperoxide used. When, for example,
1sopropylbenzene hydroperoxide is a mixture with
isopropylbenzene as the raw material, it is also possible to
use sald material, without adding a solvent in particular, as
20 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
temperature 1s generally 0 to 200°C and preferably 25 to 200°C.
25 The pressure may be any pressure sufficient to keep liquld state
of the reaction mixture. Generally, the pressure is
advantageously 100 to 10,000 kPa.
The epoxidation can advantageously be carried out with

a catalyst in the form of a slurry or a fixed-bed. The fixed-bed



of the reaction mxture. Generally, the pressure is advantageously 100 to
10, 000 kPaPCThEPOdpbki%dati on can advant ageously be carried out with a
catalyst in the formof a slurry or a fixed-bed. The fixed-bed

PCT/ JP01/ 02191 5 is preferred in the cas®e of a |arge-scale industrial
operation. In addition, the reaction can be carried out by a batch
process, a sem -continuous process, a continuous process or the like.

When a liquid containing the raw materials for reaction is passed 5 through

a fixed-bed,s pBeredtahyst the dQbe G ha ik Alcfld 1RBustYhatAPdAdEdod N @
liquid m xture discharged froma reaction zone. The hydrogenolysis step in

t.he presentIn agantien,ithé reactdonncahibehcarpyedadutobgla phtahnerbdesd he
epoxi dation step 10 is subjected to hydrogenolysis to obtain

I sopr opyl bensend, - camtimmud psopessy,| decrpatdnususepyotedst ort tize okikiat i on
Step as the raw material for the oxidation step. In other words, the sane
product, | .When adgasdd eeptairingibe Faw mﬁéeﬁiagatﬂwg@@bi% isrpassed ed.

The hydrogenol ysi.s is ,usually carried oyt by 15 contacting cunyl al cohol
and hyd? ogmTAagh & EAPEHed Athe CALATYSE AEVPAE SORG1BEENATI BhL 4% |ty

Caralysts GOt R off B aSoRTR RleBurh, R 6EbRE4E, Kin S dRadien

ni ckel , paldgdiumand the |ike and nmetal catal ysts of nmetals of the group
20 11th or 12th netals such as those of copper, zinc and the like. Copper

catal ysts are pref ehecHyfirogehbeyyisvwoeptin tdle pResph@difiyéndién 1s a
suppressed. The copper catal ysts include copper, Raney copper,
copper - chr atiepminc ofpdeh ziumyl alcohol obtained in the epoxidation step
10 1s subjected to hydrogenolysis to obtaln isopropylbenzene, and
said isopropylbenzene is recycled to the oxidation step as the
raw material for the oxidation step. In other words, the same
product, i.e. isopropylbenzene, used in the oxidation step is
recovered. The hydrogenolysis 1s usually carried out by
15 contacting cumyl alcoheol and hydrogen with a catalyst. Any
catalyst having a hydrogenation abllity can be used as the
catalyst. Examples of the catalyst include metal catalysts of
metals of the group 8th to 10th such as those of cobalt, nickel,
palladium and the 1ike and metal catalysts of metals of the group
20 11th or 12th metals such as those of copper, zinc and the like.
Copper catalysts are preferred from the viewpoint that
by-products are suppressed. The copper catalysts include
copper, Raney copper, copper-chromium, copper-zinc,
copper-chromium-zinc, copper-silica, copper-alumina and the
25 like. The reaction can be conducted in a liquid phase using
a solvent or in a gaseous phase. The solvent must be
substantially inert to the reactants and the product. The
solvent may comprise a substance existing in a solution of the

cumyl alcoholused. When, forexample, cumylalcoholisamixture



copper-chrom um zi nc, copper-silica, copper-alumna and the 25 |ike. The
reacti on caerbsoaposisated in a |iquid phase using a solvent or in a
gaseous phase. The solvent nust be substantially inert to the reactants
and the product. The solvent nmay conprige a substance existing in a
solution of the cunyl alcohol used. When, for exanple, cunyl alcohol is a
m xture PCT/JP01/02191 6 with isopropyl benzene as the product, it is
possible to use this, wthout adding a solvent in particular, as the

solvent. O her  useful solvents include al kane, (for exannl e, octane, decane
and  dodecdhh 18PBRAPYIDERAGPE A3 TBF PORAHERASL Y £POSEHHHELo HaR aHES - &

by ogenol i B BAAEHT & SERT i pat sRendtRaF B8 BPLEME - sPWirto0c
General Iy, (e pf Eﬁivéﬁtbsi% agﬁaua' o/f&Pstgg.Plé%g@gaA@aaezaﬁe_ and

hydr ogenol ysi' s can advant ag e carried Wi catalyst in the

formof a sddiddany) fatbmadi8ednglke ridguaessends (£be exafpae!, héyLsrid On
can be carried out by a batch process, a sem -continuous process or a

conti nubus eprhidsenzendandatshiend pnand cthpass coMhel tempetdienre@omstles | al s
for reaction is passed through a fixed-bed, the catalyst is not contained
at all or sSudnegenclysis readtien isrdeneral by Schar G ppthpyefenaply
reaction zone. The greatest feature of the ‘gres_ent i nvention is that

i sopr opy! bet% &fe4R§dr op&eBETRH FupHPPRTE 85 ARe b AATANTGIeoNSHY hAT T
upder done. 2§ R Hpb BLAELOI ST P! A RETRRLALAS, PR cLRELa Mo
150 - 0.8 )%LW (NJ.L)th a catalyst in the form of a slurry or a fixed-bed. The
10 process of the present invention can be carried out by a batch
process, a semi-continuous process or a continuous process.
When a solution oragas containing the rawmaterials for reaction
is passed through a fixed-bed, the catalyst is not contained
at all or substantially in a 1liquid mixture discharged from the
15 reaction zone.
The greatest feature of the present invention is that
isopropylbenzene hydroperoxide supplied to an epoxidation step
has not undergone a heat history including heating at a
temperature not lower than the temperature (t C) represented
20 Dby 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.
When the condition described above is not satisfied, there are
25 raised problems that a poisoned substance against the catalyst
used for an epoxidation toobtain propylene oxide frompropylene,
is formed and thus the yield of epoxidation decreases together

with loweringof theyield due toundergoingof heat decomposition

of isopropylbenzene hydroperoxide. As a place where there is



W content (% by wei ght) of isopropyl benzene hydroperoxide in a solution
cont ai ni ng pcepproapytizanzene hydroperoxi de. Wen the condition descri bed
above is not satisfied, there are 25 raised problens that a poi soned

subst ance agai nst the catalyst used for; an epoxidation to obtain propyl ene
oxi de from propylene, is formed and thus the yield of epoxidation
decreases together wth |owering of the yield due to undergoi ng of heat
deconposition of isopropyl benzene hydroperoxide. As a place where there is

PCT/ JP01/ 02191 7 a possibility that isopropyl benzene hydroperoxide_supplied
to the epékPescibAldt¥pthal %@RW@M S NYOgPPerod dsxFuRPL A4 E‘?ep i s

i.llustrated., Further,._, when concentrati te d urificati step are
st ol | ou aGEppRTansRRs e UMV BRe NEP: Mbrdby! FhetPiael Gl

st epwhere i t . |t ESatd |

content (% béyt%/\wie%\?;miﬁ‘édiﬁgﬁbpﬂ e%%’ng}}\%dd:hop%%om de a}%rl%rﬁégtséopfua?}%n

cont ai ni ng purSiIA dieBEepaary heRa1 Q¥ t N dhb sk L £3H sitephrafeyabl y
5to 80 %by weight. Wen the content is too |low, the industrial 10

product bvi tsteps casbd\ldstedgarishy stepwh@ret ittundéegodsntie haarhid twryeont ent
Is too | arge, deconposition easily proceeds, and the yield decreases, and,
further dangeWolisntbe efuatignawdy iseaccpohentcdnby Wedgbht$t o€l furt her,
in the present invention, a_concentration 15 of an organic acid of the

sol uti on corARIARG RFSF VP VHPRGL X IR idh itk IR M e SUPAIRG 0 the
by vl oo aRRBEAE Bt et tisthinr el Y gefienels R (he
catal yst uspdol §o W8y SROXIIAL WRRNnSERE St it T8I F8&i1R/A the industrial
10 productivity is disadvantageously low. On the other hand, when
the content is too large, decomposition easily proceeds, and
the yield decreases, and, further dangerousness of a runaway
reaction becomes high.

Still further, in the present invention, a concentration

15 of an organic acid of the solution containing isopropylbenzene
hydroperoxide to be supplied to the epoxidation step is
preferably 0.5 % by weight or less, more preferably 0.1 % by
weight or less. By specifying within this range, the activity
of the catalyst used in the epoxlidation step can be maintained

20 at a high level and the life of the catalyst can be kept for
longer time.

Furthermore, in the present invention, the concentration
of sodium of the solution containing isopropylbenzene
hydroperoxide to be supplied to the epoxidation step is

25 preferably 0.1 % by weight or less.

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

time.



20 at a high level and the life of the catalyst can be kept for [|onger
tinme. FurtBetpime,odRithe present invention, the concentration of sodium
of the solution containing isopropyl benzene hydroperoxide to be supplied
to the epoxidation step is 25 preferably 0.1 % by weight or |ess. By
specifying wwthin this range, the activity of the catalyst used in the
epoxi dation step can be maintained at a high level and the life of the
catal yst can be kept for longer tinme. PCT/JP01/02191 8 Moreover, in the

present invention, the concentration of water of the solution containing
i sopropyl benzene MATBPEBEr ok dENE PFHRSQRUPIFERP PR hdEhHSAnEan Gtk i s

r ef er abl % wei or l.ess. 5 B i fyi i thin thi , th
Betivity PR HECer e e GediYlen RO O REoy AT AR ol ot i ned at
high Ileve i f. f dhe ¢ t k | d
further . chrEberaR ] o S RAPRedaR A S B MRl B | 100,

i sopropyl BeRFRALIGY Ut i90hyC YaliYHY Y- 4@ % by wei ght  of isopropyl benzene

hydr operoxide is heated to 1200C (<t = 150 - 0.8 x 20 = 1341) for 30
mnutess In this cBgespetsopingywbenignthby drapgs pxtlke dweniviiee omard

becones 2.6 % of the total. 15 Conparative Exanple 1 An isopropyl benzene
sol uti on coatalyistgugedymhheceépdxidationgheapygahdre mad nihadnedeatytiidth i s
heated to 1400C
level, the life of the catalyst can be kept for longer time,
and further, the epoxidation yileld can be maintained higher.
Example 1
10 An isopropyl benzene solution containing 20 % by welght
of isopropylbenzene hydroperoxide is heated to 120C
(< t =150 - 0.8 x 20 = 134%3) for 30 minutes. In this case,
isopropylbenzene hydroperoxide heat-decomposed becomes 2.6 %
of the total.
15 Comparative Example 1
An isopropyl benzene solution containing 20 % by weight
of lsopropylbenzene hydroperoxide is heated to 140C
(¢ t = 150 - 0.8 x 20 = 134C) for 30 minutes. In this case,
isopropylbenzene hydroperoxide heat-decomposed amounts to
20 23.5 % of the total, and the yleld in the epoxidation step lowers
because organic aclds and heavy components in larger amounts
as compared to Example 1 are produced.
Example 2
An isopropyl benzene solutlon containing 50 % by welght
25 of isopropylbenzene hydroperoxide i1s heated to 100C
(¢ t = 150 - 0.8 x 50 = 110C) for 30 minutes. In this case,
isopropylbenzene hydroperoxide heat-decomposed becomes 2.0 %

of the total.

Comparative Example 2



(<t =150 - 0.8 x 20 = 1340C) for 30 mnutes. In this case,

i sopropyl beg#ens 1hysieper oxi de heat - deconposed anounts to 20 23.5 % of the
total, and the yield in the epoxidation step |owers because organic acids
and heavy conponents in |arger amounts s conpared to Exanple 1 are
produced. Exanple 2 An isopropyl benzene sol ution containing 50 % by wei ght
25 of isopropyl benzene hydroperoxide is heated to 100C (<t = 150 - 0.8 x
50 = 1100 C) for 30 mnutes. In this case, isopropylbenzene hydroperoxide

heat - deconposed bhecones 2.0_% of the total. Conparative Exanple 2
PCT/ JPOL/ 02191 9 ABniSeBEPBYY PERASRASIHI LA F TR A MG 058 Wx iei@iight

if i I h i.de i s heat. X 200C = 0- 0.8 50
2 11000 ThE SR RhRm D HEE R, 1 Arche v s, i, AR 8 AR Gper oxi de
heat - decomosqd ARNLS 1.8 § 28 0 Y| Neod O3 mu AL d heryi @l idnddre

epoxi dation step lowers because organic aclids an eavy conponents i'n

| ar ger anducproby IHIRAIRA Hyarori)a de A tUdBtnsbsddVAdpUR Y- to
APPLICABILI%%ﬁHO describeaﬂgbove, according to the present invention,

t here can 2 . r 8\WfleHe & gqaiceandftire pielacimyghpreymstieiet vt 6eep Swets
process having excellent characteristics that propylene is converted to
propyl ene deaknassiomganiopeacgdisbendehealydeoppensintie bt bargelr famounts

i sopropyl benzene, as an oxygen _ 15 carrier,_ that said isopropyl benzene can
be repeat edSy GRFRRTehdO HrAMRYR Lh@hs/ iREPBICed cat al yst used for

epoxi dation to obtain

INDUSTRIAL APPLICABILITY

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

15 carrier, that said isopropylbenzene can be repeatedly used, and
that the activity of a catalyst used for epoxidation to obtain
propylene oxide frompropylene, can bemaintained at ahigh level

for long time.



propyl ene oxi de from propyl ene, can be maintained at a high |level for |ong
time. PCT/ H@lsidd}9d1610 CLAIMS 1. A process for producing propyl ene oxide,
whi ch conprises steps described bel ow, wherein isopropyl benzene 5

hydroper oxi de supplied to an epoxi dati opgst ep has not undergone a heat
hlstory including heating at a tenperature not |ower than the tenperature
(t- CD represented by the follow ng equation (1) , t (CC = 150 - 0.8 x W
(1) W content (% by weight) of isopropyl benzene hydroperoxide 10 in a

sol ution containing isopropyl benzene h¥drogeroxide: oxi dation step; a step
i n which isopropyl benzene is oxi di zed “LBIYBt ai n | sopropyl benzene
Hydr oper oxi de, epoxi dation step; a step in which isopropyl hydroperoxide
obtained in the oxidation step is reacted with propylene to obtain 15

o o) 2 ontd; B ptocRsR0 e pARABAGOPARNR, Sl uBleR | N Which

cunyl al cohol obtaine n the epoxi atlon S I'S'S ed to

hydr ogenol ysinfprisePitgh | daRsPd dasrie, wkksai diémmﬁé}%&we i's
recycled to the oxidation step as a raw naterial for the oxidation 20

step. 25 Tiydramessiade sngpidetiote baiepdxiddiel@i 8tepiias he tagiddrgond 1) is
5 to 80 % by weight.
a heat history including heating at a temperature not lower than
the temperature (t C) represented by the following equation(1l),
t (C) = 150 - 0.8 x W (1)
W: content (% by weight) of isopropylbenzene hydroperoxide
10 in a solution containing isopropylbenzene hydroperoxide:
oxidation step; a step in which isopropylbenzene is
oxidized to obtain isopropylbenzene hydroperoxide,
epoxidation step; a step in which isopropyl hydroperoxide
obtained in theoxidationstepisreactedwithpropylene toobtain
15 propylene oxide and cumyl alcohol, and
hydrogenolysis step; 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 a rawmaterial for the oxidation
20 step.
2. The process according to claim 1, wherein w in the

equation (1) is 5 to 80 % by weight.



