; NOe3e<9<(d6LT)/1 6 J nmy 2004 SPECI FI CATI ON PROCESS FOR PRODUCI NG PROPYLENE
OXIDE 5 TECHNI CAL FI ELD The present invention relates to a process for
produci ng propyl ene oxide. Mre particularly, the invention relates to a
process for producing propyl ene oxi de, wherein said process for producing
propyl ene oxi de has excellent characteristics that 10 propylene is
converted to propyl ene oxide using isopropyl benzene hydroperoxi de obt ai ned
fromisopropyl benzene) as an oxygen carrier, that said isopropyl béwigefie4 can
be repeatedly used) and that an actapRdyrDErPIORt al yst used for epoxidation
to obtain propyl ene oxide from propyl ene, can be nmaintained at a high | evel
15 for long time. BACKGROUND ART Aprocess in which propylene is oxidized
usi ng et hyl benzene hydroper oxi de as an oxygen carrier to give propyl ene

oxi de and 20 styrene i PRUEHS FORHBRUTIGINE BROPELBEE) OKADEhi s process,
styrene is inevitably produced together with propylene oxide, it is

unsati sfactory fromthe viewpoint that only propylene oxide is to be
selectlvely Broduced O _the other hand, a concept of a process in which
propyl e o] propylene oxi de using isopropyl benzene

hydroperOX|de obtained _fromiso | benze S an arrier
sai d i sopropyl ben?éﬁep?%s?% eat e'%fl1 LI &§ 4 ésngc?l%%gg é‘”&’cﬁ’ﬁé’fi&%}ﬁg
Patent No. Grolddelddoxlhe PragEspAlrerddrat il ol AR WIS to

contain preci escri ptions
a process for producing propylene oxide, wherein said process

for producingpropyleneoxide hasexcellent characteristics that
10 propyleneisconverted topropyleneoxideusingisopropylbenzene
hydroperoxide obtained from iscopropylbenzene, 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 from propylene, can bemaintained at a high level

15 for long time.

BACKGROUND ART

- Aprocessinwhichpropylene isoxidizedusingethylbenzene
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,
itisunsatisfactory fromthe viewpoint thatonlypropylene oxide
is to be selectively produced.
On the other hand, a concept of a process inwhich propylene
25 1is converted to propylene oxide using isopropylbenzene
hydroperoxide obtained from isopropylbenzene, as an oxygen
carrier, and said isopropylbenzene is repeatedly used, is
described in Czechoslovak Patent No. CS 140,743. The process

described in said patent does not contain precise descriptions



6 July 2004 concerning necessary steps exceptan oxidation step, epoxidation
step and hydrogenol ysis step. Various problens arise in practical recycling
of isopropyl benzene and therefore the patent cannot be said as sufficient
for industrial realization. 5 DI SCLOSURE2 OF THE | NTENTI 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 propyl ene ¢guly2004
converted to propyl ene oxide using isopropyl benzene hydroperoxi de obtai ned
fron1|soprompdmﬁwmnmgna&amsaﬁwyge@se&t@bwaubﬂ&ﬁa&i@%éé@EVQBMkQQQ%QB%
can be repeatedly used, and that an activity of a catalyst used f
epOX|datlonSﬁﬁﬂﬂﬁ%ﬂrhxﬁnpghenéyexsdetk@ fr varpoapy peres 1 éﬁﬁ‘éﬁiﬂ@lﬂﬁalned
at a high level for long tine. Nanely, the invention relates to a process
for produci BF3ftolsaeResyicdénaf thoponprildesseepsand sheirked et ipavpavhgrei n
| sopropyl benzene hydroperoxi de supplied to an epoxi dationstep has not

under gone aS¥éHt® W]Qﬁcﬁ@—ﬁn@ﬁuﬁpﬁélﬁééfﬁnéqm iadxe tminpkrad alt ez a0t oh ower
than the_tenperature (t "C) represented by the follow ng equation(l), t
(~0O = 150 - 0.8 Xx VV(l) W content (~ by weight) of isopropylbenzene
hydroperOX|;- i sopropyl benzene 25 hydr oper oxi de:
oxi dation s yl benzene is oxidized to obtain

|sopropylbenzene , Lgn ste te n whi ch
i sopropyl benzene hy rg‘-ggs&'g%dé ) ‘?@%kgggeﬁ ‘t A8 §;?i38§t§ci (9% e Beserkt ed
wi th propyl Qﬁ%etrQlQﬁi 8kNo provide a process for producing propylene oxide,

)

wherein said process for producing propylene oxide has excellent
10 characteristics that propylene is converted to propylene oxide
using isopropylbenzene hydroperoxide obtainegd from
ilsopropylbenzene, as an.oxygen carr-ier, that said
isopropylbenzene can be repeatedly used,-and that an activity
of a catalyst used for epoxidation to obtain propylene oxidé
15 from propylene, can be maintained at a high level for long time.
Namely, the invention relates tor & process for producing
propylene oxide, which comprises steps described helow, whereiﬁ
isopropylbenzene hydroperoxide supplied to én epoxidation step
has not undergone a heat history including heating at a
20 temperature not lower than the temperature (t C) Tepresented
by the following equation(l},
t (C) = 150 - 0.8 x W (1)
W: content (% by weight) of iscpropylbenzene
hydroperoxide in a solution containing isopropylbenzene
25 hydroperoxide:
oxidation step: a step in which isopropylbenzene is
oxidized to obtain isopropvlbenzene hydroperoxidse,

epoxidation step; a step in which isopropylbenzene hydroperoxide

obtained in the oxidation step is reacted with propylene to obtain




3 6 . Tiny 2004 propyl ene oxide and cunyl al cohol, and hydrogenol ysi sst ep;
ast epi nwhi chcunyl al cohol obtai ned in the epoxidation step is subjected to
hydr ogenol ysis to obtain isopropyl benzene, and said isopropyl benzene is
recycled to the 5 oxidation step as a rawwmaterial for the oxidation step.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The oxidation step in the present
invention is a step in which isopropyl benzene is oxidized to obtain

i sopropyl benzene 10 hydroperoxi de. The oxi dation of isopropyl bengéws 2084
usual l'y ef f gebpgi1breavt@ted i@ uMih OXygedt coat@i ni ng gas such as the
air, an oxygen-enriched air or the like. The oxidation reaction may be
carried out w thohtdanyeaddivisiives ©&p Walsh e redHi Eh\RinBICHT @ShaD odltkahied The
reaction tenperature is usually 50C or higher 15 and | ower than 150C, and

t he reacti oanprheseppgidstisnat tgp st swenet hed dinbyphegeacpyesisut @ obndin
MPa. In the oxidation with an additive, the alkali includes alkali netal
conpounds su8APASPNADEN zkOd ,apddazpied ds opalapy ldre 24 dof reavkaeine shet h
met al conpounds) al kali netal carbonates such as NazC03, NaHCO3, 20

ammoni a,° (NPAI§aZERB, SAPRaIZS Fett@Y AMTH 1t cefPorae eexafdtiAB FitRE-and
aqueous sol utions thereof. The epoxidation step in the present invention is
a step in which isopropyl benzene hydroperoxi de obtained in the oxidation

step is reaﬁégg MbbE ?bﬁpfli_% f“fhé”fﬁbﬁ Eh§5 oxi de and cunyl

al cohol . Freﬁra—vrempﬁrﬁt—éh%kgﬁggégﬁﬁﬂﬂaiﬂa%ﬁﬁi%—shpuld be obtained in a
high yield and ungdge &DaghiSR! €645 ¥nel PeeRAY ALEAR 130ePs! S UGS ehabl Y
conducted in the presence of a catalyst containing a titaniumcontaining
silicon oxidriclhesept@bysbehsepeel rablas fedalabyshi®ontapRbPg1lbedzEndul y
2004 titanium chemcally bound to silicon oxide, so-called titaniumsilica
cat al yst0. Exmdpbpsromydencl The prbdattisni afwhschrapyilibanizemecdspoandliy
supported on _a silica carrier, products in which a titanium conpound is
conpoundedwgffeateflihx antoxddadd anywath yiarn prentabning gasl syeh arethed,
titaniumcontaining zeolite conpounds and the like. In the present

i nvention, #&bpPSHY¥BeRReRBIAFELGRIDRFd%1deCas THE FahiHat} FERCESPTL he
epoxi dation_st may _be .a dilute or, thick.purification.or non-.aurification
product . 107 Pha e Bk T 48 S iR 2y SaPt Frve o METnctn R Y P 8EH ene
and i soprop dr i i . i

conduct ed i%glaa r%%ﬂ?‘a]db%ha@ggggléﬁgggws%ﬁ%n{&%%igoq%gﬁiﬁgsc f)HeE g%?gﬁu d

under tifse rgaglioaR 1 ENPENSAE S aHHLIE 88t onditee Sebst aRtiAld V1 Petketn the
reactants and the 15 product. The sol vent nay be conposed of a substance
exi sting i nthesatudspheolctbeebydrependx$ dPaisedn When oxfida teoanplieéh an

i sopropyl benzene hydroperoxide is a mxture wi th isopropyl benzene as the
raw mat eri a@dditive.athe poksilhl éncdudse siakdlimmetirdl comprhods sddhngsa

solvent in ﬁarticular, as 20 the salvent. O her useful salvents include
aromatic aOH, KOH and agueous scolutions thereof; alkaline earth metal

compounds, alkali metal carbonates such as Na;CQ;, NaHCO,,
20 ammonia, (NH,)2C0Os, alkalimetal ammonium carbonates and the like
and aqueous scluticns 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 viewpceint 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. Thecatalyst ispreferablyacatalystcontaining




singl e-ring compounds (for exanple, benzene, toluene, chlorobenzene and
o-di chl orobenzene), al kane (for exanple, octane, decane and dodecane) and
the like. The epoxidation tenperature is generally 0 to 200C and preferably
25 to 200C. 25 The pressure may be any pressure sufficient to keep liquid
state of the reaction mxture. Cenerally, the pressure is advantageously
100 to 10,000 kPa. The epoxidation can advantageously be carried out with a
catalyst in the formof a slurry or a fixed-bed. The fixed-bed ©8ulg2§0fy
2004 is pretersedum dhenicasd ofbaul @rge-strl €on neiksiel akoopanakidon. I n
addition, the reaction can be carried out by a batch process, a

sem - cont i ntdasnprocesd ica caatdiwsus Erergde somasheind keie Viheodactsqind
containing the raw materials for reaction is passed 5 through a fixed-bed.
the catal yswhishnet téddmraivmedanpald ors sikppant¢dl ¢y &nsalliicquicarmirtrur e
di scharged froma reaction zone. The hydrogenolysis step in the present

i nvention i §r8d§tcé|§ ImviirBR BURhgP 1am EBREr USE S AeBPPHIERE wildkf dtil6RTst ep
10 is su jecte% hydrogenok¥5|s to obtain isoprop Iben ene, and said

i sogrop R¥eR& °F Fe&ﬂﬂgﬁf IHRE SRR 2R i I <$eh BETRAB raw material for

| sopr opy| be FERE T ST T DS U St PAES E0deFa Like-

hydr ogenol ysis is I 56 QQ&ﬁg d
hydrogen with a cé#Z#ﬁéb¥e%%§Ecata @%aégﬁg a hy rogenatlgdébggﬁlkﬁa%an
be used as {BedCad ahestaw meAEY @8 PEItﬂﬁa eabakslt igict HEg niBf Bk £akialyst s
of netals of the group 8th to 10th such as those of cobalt, "nickel

pal | adi um and thechki baﬁmﬂidﬂﬁxﬁn(nﬁeﬂqnﬁpnrﬁfimﬁﬁianoﬁrbhecgroup 20 11th
or 12th netals such as those of copper, zinc and the |ike. Copper catalysts
are préflerred frofhehepexd@igdiion tHesciiorprictrasried suppb¥ssedtalhing
copper catal ysts_include copper) Raney copper, copper-chrom um

copper - zi ncPTEBEBERECAR S SPREPPEL PeBppRe %Y‘irlf%er%h%%rwkﬂhrﬁ gatandsthe 25

i ke. The rgaction can be c nduct d |n a I| udp e u5|n a solyent or in
a gaseous ﬁﬁ&erear‘ﬁ‘él%ﬂ?é’n Bttt 3 ﬁanJt‘{) PRREAR VT O 9rPesPé38f‘§nts

and the pro i ng

sol ution ofgpﬁes%hny aﬁ%%ﬁgkﬁggﬁ‘%ﬁﬁﬁghﬁﬁgg gﬁ%ﬁ% é%ﬁf%gico 0 |san1xture
6 6 July2004wiskh rieSORReP Y RIZENS AS %ar@dwtthétrééceaﬁﬁgbhﬁdt gnese
this, without adding a solvent in particular, as the solvent. O her useful

sol ventis i npkudecal.kanre (§0Lvextmue )b o s @@ @nblstance existing
dodecane), aromati csi ngl e-ri ngconpounds(for exanpl e, benzene) 5 et hyl benzene
and tol ueneip andodthéps. ofheheehpdraverexfide tisedhydWbgenokysi sxappdei on
is generally 0 to 500C and preferably 30 to 400C. Generall g the pressure
is advantagé§8§F9PIé@eP@eﬁ@ @B@qﬂﬁfroﬁkganﬁ(ﬁﬁﬁkﬁ?@?% ¥akhadvant ageousl y
be carried Qut wt

10 process S PREPLBERRENE 3N tPon CHn P ecaPiod todE BYSR BRFEAPIFotEss.
2 Serm - CONt LOUoS. RTREESS: 01 A, LORL DUE. B O Sy Wen esolubian or g 0as

conta|n|ngt € raw mat érrals’for reaction | Xe

the cata) ystnksspakenent aoﬂﬁérahsa%ilxlo%owl@%tt%ntﬂn@ﬂ@aé hydbddtdid d m xture
di scharged fromthe 15 reaction zone. The greatest feature of the gresent

invention i sihbak-r3opr eRypdemaeny dutdraneiid deospehé £dtdDudneepoxi dati on
step has not undergone a heat history including heating at a tenperature
not | ower thbhhorbbenerper andgr @ -(@ichQeodmressm ed 2Kkdye t hEof oékamphg,
equation(l), t (C = 150 - 0.8 x W(1) W content (& by weight) of
|sopropylbeﬁﬁéﬁéehyéﬁ§9@ﬁoﬁP@e@Q@Q¥@Rﬁhnﬁﬂﬂ1Qhﬁn%ﬂkﬁngfmﬁbpﬂbﬁymbﬁﬁﬁﬁhe
hydr operoxi de. \Wen the condition described above is _not satisfied, gher

are 25 rai sEBmBPGBItBFﬁ? %ﬁa‘ie‘he]f)%lrls%r‘?eaos%u%gt%ﬁ@éi Hﬁﬁlfﬁ§fibtlh’e2§a1i%lz>9§t
e o, SRR 08, [ PHL A, BRI ol LML 31 e 1

and thus the y| e decr eases oge e W

yield due tacupder 9ng af A3l JIRCOTBRALLLANO! droRLUMBRN AN

hydr oper oxi pl ace ere there
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




~ T,~~y 2004 a possibility that isopropyl benzene hydroperoxi de supplied to
t he epoxi dation step undergoes the heat history) the oxidation step is
illustrated. Further, when a concentratior step and purification step are
installed after the oxidation step, these 5 steps can be listed as the step
where it undergoes the heat history. Win the equation (1) is a content( by
wei ght) of isopropyl benzene hydroperoxide in the solution containing

i sopropyl benzene hydroperoxi de, and the content is preferably 5 ¢&ul8G0% by
wei ght . Wierd & REedeqirast insthocasewefidéd argguscalse 1ndupitodadtopeérgtisn.

di sadvant ageousl_y |l ow. On the ot hei hand, when the content is too |arge,

" deconposi t i ot BEEitY-OFroEBRJEAGHOR KET) PEI SR Tk R 45EsPY ahBatily PRegess
danger ousness of .a runayva%?]reacti on_becones Ejlrrgh Still further, in_the

present i nv&htiCH L LOHEENT RTIRTI8 of S DHIRARE BEPESSF PRetRBl Lik®n
i ni i | he A i . lied to. the, i dat i
Step i 5 pref b BRI RO - A e S e e L08R 15 B 680 gt

step is prefer nore pre ght
or |ess. 5By spesidyi g g A hi tivit catal yst_used
in the espoxi dat i oénrysét]gplv%éadﬂln eé rra?rrll% g?%ﬁ%l%%ga?gaﬁﬁ g%oﬁqé%% Egn%q;t%%fl ?#e

of the cat alsysis ot De1 keptn fOrL i @noemixfere RS NCIPPEE, £1Omt DerPLCELHE
i nvention, the concentration of sodiumof the solution containing

i sopropyl benzeree. hydr operoxide to be supplied to the epoxidation step is 25
preferably 0.1 ~ by weight or less. By specifying wthin this range, the
activity of the catdhgshydzsedeneltylse e gdedani bhespepseat beventhbai heda at
a high level and the |ife of the catalyst can be kept for |onger tine. S
6 July 2004 SiSEedve WniGh ey &J&ﬂhqﬁ\feﬁfﬁmﬁdtlﬁ‘e tdvhanridabirnis ver er

Che. opoi] daton“COBR FE Y SHERRA ST En b5 WRPHRE LB 9EoPhTbynagber (3
ithin thi vt f. .t i;n_th i dat i
Step can be TatntarheoPar T Eal FEPRELYES ST Rl RaciRyCR R P T

for longer tafEhatldifaur EBSrnd Nex £RRKE datd @ty Vi aldo¢RR e PRENt 8 ned e
hi gher. Exanple 1 10 An isopropyl benzene solution containing 20 ~ by

wei ght of i pepdamt banzane sbytopsanetdad s ued ed tRelaRifatfoh stdfls
0.8 x 20 = 134C) for 30 mnutes. In this case, isopropyl benzene

hydr oper oxi e ceyzredbc offpes & mugaresl s B ~dofushel tpt earriddConpabgt | ve
Exanple 1 An isopropyl benzene solution containing 20 ~ by wei ght of
i sopr opyt befPEFETidiDparmsd del¢ehpbaprd hydigger with 2 tedalysts R0 =

134 ~) for 30 m.nutes. In this case, isopropyl] benzene hydroperoxi de
heat - deconp&?@d‘lé'r?&uﬁ"tasv%lbg Z?JS%SI‘BQ@BFEPHeXIPEJtléF? SAT PRe UpEd @S Fhene

Fpox| a0 Bl er S REANTE D R0 Al SN LB ERIPODED 5oL o
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, cepper-silica, copper-alumina and the

25 like. The reaction can be conducted in a liquid phase using
a scolvent 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, cumyl alcohol isamixture



Exanple 2 An isopropyl benzene solution containing 50 ~ by wei ght 25 of

| sopropyl benzene hydroperoxide is heated to 100C (Ct = 150 - 0.8 x 50 =
110 ©) for 30 minutes. In this case, isopropylbenzene hydroperoxide

heat - deconposed becones 2.0 g of the totaP. Conparative Exangle 2 9 6

July 2004 An isopropyl benzene sol ution containing 50 % by wei ght of

| sopropyl benzene hydroperoxide is heated to 120C (<t = 150 - 0.8 x 50 =
110°C) for 30 minutes. In this case, isopropyl benzene hydroper oxé tidy 2004

heat - deconpggach a8BERLE VLB e 28002 §0 0k dik®t alit andokhe tiieet 6l uise {Hies,
epoxi dation step | owers because organi c aci ds and heavy conponents in

| ar ger anpunrdistlas: € @idEred at oo Bxanpl n baartd qurloduced thhDUSTREAL. Other
APPLI CABI LI TY 10 As descri bed above, according to the present invention,

t here can beiggfyl dedvaengsotesiufleralprastuinyg grapyleneahande, dsgedem@motess
havi ng excel l ent characteristics that propylene is converted to propyl ene
oxi de usi ng d&igrapy] benzaas Lieyaliupks okd te CORPAURES §FOREKSBPLEp M IFEthe,
as an oxggen 15 carrier, that said isopropyl benzene can be repeatedly used)

and that5t hedetiRanient aadchehrsae) usdd PoReEFoxi 4ae TGRS Vbt foT the
Pir?ng?/l enfoogy\(jﬂeﬁt{ée%%ﬁé%ﬁélq%dticoa{] i%eggglegfaili?re 1% S%OQICgabn epvreelfgroe{bll},?ng
30 to 400°C. Generally, the pressure is advantageously 100 to
10,000 kPa. The hydrogenolysis can advantageously be carried
out with 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 solutionoragas containing the rawmaterials for reaction
is passed through a fixed-bed, the catalyst is not contained
at all or substantially in a 1iquid 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 by the following eguation(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 abeove is not satisfied, there are
25 raised problems that a poisoned substance against the catalyst
used foranepoxidationtoobtainpropylene oxide frompropylene,
is formed and thus the yield of epoxidation decreases together
with loweringof theyield due toundergoingofheatdecomposition

of isopropylbenzene hydroperoxide. As a place where there is



1. A process for producing propyl ene oxide, which conprises steps descri bed
bel ow) wherein isopropyl benzene 5 hydroperoxi de supplied to an epoxi dation
step has not undergone a heat histery including hearing at a tenperature
not |ower than the tenperature (t “C) represented by the foll ow ng
equation( 1) , t (~) =150 - 0.8 x W(1) W content (~ by weight) of

| sopropyl benzeae hydroperoxide 10 in a solution containing isopropyl benzene
hydr oper oxi de: oxidation step; a step in which isopropyl benzene ¢ $ulg2Dtd4 zed

to obtain i spplepiienzenenBydi 9perexiiBenepa% HalitopesbelacdsShpRikA Vi Ch
| sopropyl benzene hydroperoade obtained in the oxidation step is

react edw t hprtapwipend dax ieht aite plon REpPyEenchoXicda BRd oy tAk ROl ¢ 26
hydr ogenol ysis step; a step in which cunyl al cohol obtained in the

epoxi dati on sstegp is Blbjettetefio Fydibgenolizsns at @oolateaitirdtsiapt aplyd pearzé@ne)
and sai d isopropyl benzene is recycled to the oxidation step as a raw

mat eri al f oPumd satdben shez0asedms Bl IBeapteceshe axddadiinnp stepl, ailmede
wherein win the equa [

tion (I) is 5to 80 ~ by weight.
/ NW NJIFp? N: m%ﬁwsr\@mbﬁ/mv#mﬁ@m@wme éﬂ-)l‘»m@?ﬁaﬂfaqs/ahe Fewtdad s Tay] ca
U eh ] call oL Cae o ChoBM e firh s AR Ch] oK o SSa £ bpeh) cal ca] ca
o2l cal cal calsaleqlyrlapl and cpyspbsarsal ael o) eRbOLLIN S ARl aal sy o' 7
isopropylbenzene hydroperoxide, and the content is preferably
5 to 80 % by weight. When the content is teco low, the industrial
10 productivity is disadvantageocusly 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.

5till further, in the present invention, a concentration

15 of an organic acid of the solution containing isopropylbenzene
hydrdﬁeroxide 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 epoxidation 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 iscopropylbenzene
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 epoxidation step can be maintained at a

high level and the life of the catalyst can be kept for longer

time.
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Example 1
10 An isopropyl benzene solution containing 20 % by weight
of isopropylbenzene hydroperoxide is heated to 120T
(¢ t = 150 - 0.8 x 20 = 134C) 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 isopropylbenzene hydroperoxide is heated to 140%C
(< 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 yield in the epoxidation step lowers
because organic acids and heavy components in larger amounts
as compared to ExXample 1 are produced.
Example 2
An isopropyl benzene solution containing 50 % by weight
25 of isopropylbenzene hydroperoxide is heated to 1007T
{< £t = 150 - 0.8 x 50 = 1107:) for 30 minutes. In this case,
isopropylbenzene hydroperoxide heat-decomposed becomes 2.0 %
of the total.

Comparative Example 2
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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
hydropercxide 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 a high level

for long time.
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W: content (% by weight) of iscpropylbenzene hydropercoxide
i0 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 isopropylbenzene hydroperoxide
obtainedinthe oxidationstepisreactedwithpropylene toobtain
15 propylene oxide and cumyl alcchol, and
hydrogenolysis step; & step in whic’:i.cumyl alcohol
obtained in the epoxidation step is subjectéd to hydrogenolysis
to obtain iscopropylbenzene, and said isopropylbenzene is
recycled to the oxidation stepas arawmaterial for the oxidation
20 step.
2. The process accoi‘ding to claim 1, wherein w in the

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



