; UVe3eKIK6L(t V6T(. %°CT/ JP02/ 03848 SPECI FI CATI ON PROCESS FOR PRGEBUCI NG
PROPYLENE OXI DE 5 TECHNI CAL FI ELD The present invention r es to a
. process for PREORIEY M¥P48r opyl ene oxi de. Mre particularly, ﬁ I///Wﬂ/mw”/

i nvention relates to a process for produci ng propyl ene ox
converts propylene into propyl ene oxide uping cunene 10 hydr operexi de as an
oxygen carrier, and further, can be conducted under high yield. BACKGROUND

ART A process in which propylene is oxidized using ethylbﬁ”ﬁﬁﬂﬁﬂﬂﬁ
hydr oper oxi de as an oxygen carri ervﬁ]ﬁ@iyfcﬁ | ene oxid m;m; S
known as Hal con process. Further, en cunene hydr oper oxi de i &oygped, cunyl
al cohol together with propyl ene oxide is produced. Cunyl alcohol is
converted into (err) -nmethylstyrene by dehydrogenation, or after cunyl

al cohol is 20 convert e®ROCESS: MOR PRODUGING OPRGE Y DENE COXEDE can be
recycl ed by converting into cunmene hydroperoxi de agai n by oxidation. Though
a concept of a process in which only propyl ene oxide is produced using
cumene repeatedlg, i s described in Czechosl ovak Patent No. CS 140, 743, the
process XesEECHNACAR EAELDyat ent does 25 not contain precise descriptions
concerni ng necess S except oxidation step, epoxidation step and

ste
hydr ogenol ysi s st'g%.Z %?$%§ IR RN Zelad estpradtecass &QycPragusing
cunmene and 2/ 8 therefore the pate cannot be said as
sufficient ?5§E§% ggt?%é%éfea ?EStPSHFEBPEEEEgUREEGFPﬁ%fﬂ?@ﬂ%@ﬁ?ﬂ$%9%hder
such circungi8aees: t8 alBireckssO e PUoRL Ny ¥opylene oxide, which

converts propylene into propylene oxide using cumene

10 hydroperoxide as anoxygencarrier, and further, canbe conducted

under high yield.

BACKGROUND ART

Aprocessinwhichpropylene is oxidizedusingethylbenzene
15 hydroperoxide as an oxygen carrier to give propylene oxide and
styrene, 1s known as Halcon process. Further, when cumene
hydroperoxide is used, cumyl alcohol together with propylene
oxide is produced. Cumyl alcohol is converted into «
-methylstyrene by dehydrogenation, or after cumyl alcohol is
20 converted into cumene by hydrogenation, cumene can be recycled
by converting into cumene hydroperoxide again by oxidation.
Though a concept of a process inwhich only propylene oxide
isproducedusingcumenerepeatedly, isdescribedinCzechoslovak
Patent No. CS 140,743, the process described in said patent does
25 not contain precise descriptions concerning necessary steps
except oxidation step, epoxidationstepandhydrogenolysis step.

Various problems arise in practical recycling of cumene and



present invention is to provide a process for producing propyl ene oxide ,
whi ch convert s ro(ylene into propyl ene oxi de using cunmene hydroperoxi de
.as an oxygenpgﬁngéffaé%n be conducted under high yield and is extremely
advant ageous fromthe viewpoint of 10 industrial operation thereby. Nanely,
the present invention relates to a proces< for produci ng propyl ene oxi de,
whi ch conprises steps of: reacting propylene with cunene hydroperoxide in
the presence of a catalyst to obtain propylene oxide, and 15 subjecting a
reaction m xtheeebbraittedpatehbeahmebeancid b SWFLHiSiéht Forotn@Rstrial
recovering unreacted propylene fromthe top of a distillation colum,
wherein a boreahizabpenature of the distillation colum is set at 200 or
lower. 20 BRI EF DESCRI PTION OF THE DRAW NG Fig. 1 shows a general flow of
t he produci ng process of the present invention. Fig. 2 shows a general flow
of the produgj , of the Bresent i nvention. 25 (Explanation of
synbol s) 1. = oXi.dE 'NT“’iperne raw mat eri al PCT/ JP02/ 03848
3 3. Reagtion liq t] iquid after recovering.propyl ene 5.
Pr opy! eng recover EU Ieﬁ'r a&%gévigkydrés&eépnﬁs Naakgu??ﬂe&etoﬁﬁ Bﬁesgx'f?'gl?@%c‘f]?%n
liquid afterpedait ialeAtIBY £H80MADNRA b%gé%@%f Brbﬁﬁc&ﬁwl%op\ki@eﬁé ep
er

8. Propylene recovered in recovery steps 1 and 2 9. Propyl ene“rec ed in

t he recover yoxids, ¢hich cReacrntplopylenaihes propyl aneokade hedh g aamyes ed
in the 10 recover stggag 11. Propylene to be recycled to the recovery step
1 in propyl dedn 4% BRCFEIYY EaFrdiedp 9an be conducted under high

- yleld and is extremely advantageous from the viewpoint of

10 industrial operation thereby.
Namely, the present invention relates to a process for
producing propylene oxide, which comprises steps of:
reacting propylene with cumene hydroperoxide in the
presence of a catalyst to obtain propylene oxide, and
15 subjecting a reaction mixture obtained in the above
reactiontodistillationandrecoveringunreactedpropylene from
the top of a distillation column, wherein a bottom temperature

of the distillation column is set at 200C or lower.

20 BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 shows a general flow of the producing process of
the present invention.
Fig. 2 shows a general flow of the producing process of
the present invention.
25 (Explanation of symbols)
1. Cumene hydroperoxide

2. Propylene raw material



BEST MODE FOR CARRYI NG OQUT THE I NVENTION 15 As a preferable node for
carrying out sent invention, one exanple of a general flow used for

. produci ng prgggﬁgﬁéﬁrg4ﬁllustrated using Fig. 1. A fresh cunene

hydr oper oxi de solution through a line 1 and propylene through a line 2 are
fed in the reaction step. 20 A reaction |iquid discharged fromthe reaction
step is supplied to the recovery step through a line 3, propylene is
recycled through a line 5 to the reaction step after distilled for
separation, adhd Reapylenelignédned in the reaction step is supplied through
aline 6. The reaction liquid containing 25 propyl ene oxide after which
propyl ene is 4ecRe@eblonnligeidecabteryrecoperings priofyldre next step
through a line 4. The_ reaction step in the present invention neans a step
PCT/ JP0O2/ 0384%' FTPPYLERE | FECPYBESRchB @i ERCONRENe SHE® oper oxi de i n the
presence of g C %% st_to produce propyl ene oxide. In the present

i nventi on, prob?* i BECPE BB ai ned by reacting cumene hydroper oxi de
obt ai nedghy t g-.QXi i ne with_air or_air .in i ch oxygen is
concent r at ed?ﬂwﬁfﬁégsggy?gﬁgi?%%e@% Q8 RFoRY EaRg RAS wé&“b??ﬁé‘gered
propyleneiruﬁ)@m@xfgégggginghgtgﬁoxidation is preferably conducted in the
presence of a catalyst containing a titaniumcontaining silicon oxide from
10 the vi ewp@ ntPddptldde fesovetedr olustcshavydshapabtaingd under high
yield and high selectivity. The catalyst is preferagly a catal yst

cont ai ni ng ti%.afnenyhemn coddovdoadetn t thei Fecotenyi deepse-cal l ed a
titaniumsilica catal yst. Exanples may include products carrying a titanium
conpound on &%i Rrégtdary léguidsaften muopyfentings heent aacoveredpbnnche s
conmpounded with a silicon oxide by a co-precipitation or sol-gel nethod,
titani um coftSNHyY zsefo?L?t% conpounds and the like. In the present

i tion, ' t teri faor th ti
ey he 4 a1 THOEY SeRE S bEFERAGT £hy Vs BB St op SRR AR
The reactio&éadyégéatfgeEﬁé§¥§go¢gy ng%gg gan be conducted in a liquid

phase using a solvent . The solvent T1s urd under the reaction
tenperature and pressure, and preferably

BEST MODE FOR CARRYING OUT THE INVENTION

15 Asapreferablemodeforcarryingoutthepresentinvention,
one example of a general flow used for producing propylene is
illustrated using Fig. 1.

A frésh cumene hydroperoxide solution through a line 1 and
propylene through a line 2 are fed in the reaction step.

20 A reaction liquid discharged from the reaction step is
supplied to the recovery step through a line 3, propylene is
recycled through a line 5 to the reaction step after distilled
for separation, and propylene consumed in the reaction step is
supplied through a line 6. The reaction liquid containing

25 propylene oxide after which propylene is recovered in the
recovery step, is sent to the next step through a line 4.

The reaction step in the present invention means a step



substantially inert to the reactants and the product. The 25 sol vent nmay be
conposed of a substance existing in a solution of the hydroperoxi de used.
-Vhen, for exX&mpfel2/83%tkrene sol ution of cunene hydroperoxide is used as a
raw material, it is also PCT/ JP02/ 03848 5 possible to use cunene as a

sol vent without adding a solvent in partidular. Oher useful solvents

i ncl ude aromatic nonocyclic conpounds (for exanple, benzene, tol uene,

chl orobenzene and o-di chl orobenzene), al kane (for exanple, 5 octane, decane
and dodecane)f gadcthag p¥epyléné he th eanBhel iY@ pOPoxi € 1TP8RE I PFbsence
tenperature in the reaction step is usually O to 200C and preferably 25 to
200C. The prSsaureataslystats ypAddute 2PO6PPlLeRe amdder.eferably 00 to 10000
kPa taking account of the reaction tenperature arid econom cal points. 10
The reaction stEp thetbhtepeatehnventdani opropy lsaeadxidendeso nitaimed ey
out using a catalyst in the formof a slurrﬁaor a fixed-bed. The fixed-bed

i s preferredSafhting Guwens hyizeperqrife PREairedabYopgaterioxidation of
addition, the reactingcan be carri.ed bat ch process

b )
seni - cont i nTOTE™S WSt &€ °F &t iMud t<:|51r %&%@?"or"st ﬁé’r’qu{ﬁra\ﬁf‘é}v F¥tRyui d

cont ai ni ng .er i [ | fixed-

t he cat al ysy}?g Yﬁ'\c%dgégﬁt %?%}cfr e%{ex%cﬁ‘%orggz udb%l%‘? g%l égﬁ'ﬁag&f(?%ﬂjr%g%%eﬂ? e
di schar ged %?ggﬁadgﬁggjon zone. In the reaction step in the present

i nvention, en a fixed 20 bed is used, a catalyst |ayer may be divi ded

into nulti | ayerise aisbx 1St MR r¥drapanosbdauarédiapyhe sradende ded
divisionally to each of catalyst layers divided, further a reaction product

di scharged froatahysti¢entainitagla dbitentiahysontajaingmylbeoneaytdeEdam an

inlet of each of the catal yst layers , 25 respectively. This nethod is
ef fect M f &PepYie¥RPLRY B3 tthandgstradmrrefngleshostla he okbained umsed or

[ bl h j / / d hi gh vyiel d.
The. prosent PEAVGKEEY, SPACAIABTTLOF b DYt cHie (S AP het s cafanplis i
usual Iy 1 t82¢Qia¥eseda bl fg R 8haLARNem: S PIbRERY £ s IPL SRR € Of

fresh cunene hydroper oxi 0 be or “epoXxrdarti on. use é%s
amount  of péep}éh(i'i%dt%fﬁi@:ﬁihi%@hﬁl.f&’é“@&@é?ﬁ%?? '&&Mf&é'ﬁ{ﬁffﬁcﬂi&?' ng

a yield of produced propyl ene oxide at high yleld. The ctoncenttation o
propyl ene t prbaustpplciagdyiing ke teraiiun Sémpohndt b Ar eseltal Buertiesn i s
usually 70 % by weight 10 or nore, preferably 80 % by weight or nore. As

ot her ikfpur prpductistimulichm@t tal raribuponeposnsubs canprahide diwigrii asdlicon
epoxi dation such as propane , ethane ( ethylene , nmethane , propyl ene oxide
and the |i k€¥1¢Reb¥eloFfOrPradPitainn Rt -9ob netbad. i §15a8dup-of 15
subj ecting the reagtion m.xture obtained in the reaction step to

d!st!llat!oﬁogﬁalp ggvgﬁﬂﬁjﬁﬁn%ﬁﬂﬁQﬂf 5By?e i the top of a

et oo o of Py BECpFLEbRINEEFRRRLAR! bl le AORCOQBAYK W o

t enper at ur et RE kMR st eied 1 teaN tB80reaBloAM tep may be a dilute or thick
20 purification or non-purification product.

The reaction step in the present invention can be conducted
in a 1liquid phase using a solvent. The solvent is liquid under
the reaction temperature and pressure, and preferably
substantially inert to the reactants and the product. The

25 solvent may be composed of a substance existing in a solution
of the hydroperoxide used. When, for example, a cumene solution

of cumene hydroperoxide is used as a raw material, it is also



20 propylene is lost but also a |large anmount of energy for distillation
separation in a grop\bll ene oxide purification step as the next step, is
required, bef&duEROYP3P8% mati on of hydrocarbons of 6 carbon atons through

di meri zati on of unreacted propylene in the colum. Further, in the reaction
step, because 25 water by dehydration of &unyl alcohol fornmed with

propyl ene oxide , generates, a |arge anmount of energy for distillation
separation in a propylene oxide purification step as the next step is
required RIS IR 08B 4Bsed cumeheras a Bakreredvionpot nddd ohgpa opylesst
Furthernore, the generated water fornms glycols through a reaction with
propyl ene oxiniepanhiceharef dthexlarsefiskssoheentsl dncfludeopyloaadt iaxi de.

Mor eover, | oss of cunene |leading to decrease of the yield, 5 also generates
through a cARRIETBHLE neempeungsrhferi axamp eynbeacEese c imsheensydr oper oxi de

and cunyl al cohol forned in the reaction step. From_the above vi ewpoints,
it is necess"&ﬁf’f@%ﬁ‘f‘%l apfeopdi EBLPERREBRENE) e BT AR kR 19%ATR}e

ti i ithin t f.th t i ti .
10 he o fet RS colt Pt THER, Hatgbiebh pbfpens: aret’: hifethe pRgpEnc "
exanpl e, a gk Qfn | MRL | AgatPEoRPELALLADLRALES IH Snefred dBINPE Al 15
| owering a boiling point of t%e bottom by recovering a part o propy?ene to

the bottom efsudiayeel wen067c @n@ageera@hbubezgewemmr.e TheCOPLESLLEM OY
| owering the operation pressure 15 when the bottomtenperature is intently

decreased t msuadery 10ant50D00MkP ahdl popLerabdy 1ee aesodobf kpaltalbacquse
the pressure in the colum nust be high vacuum such as less than 0.07 MPa,
wher eby t he aseedats i dihe enprebion eteperapyrenende ecvmosd dalomdimts op of
t he col um becones to |ower than 20 50 'C . Therefore, when the operation

pressurt?in the cdPEmFSaCtiRireter nkd cbjetBresaptolnveation: &@n be
tenperature, the hottomdtienperature is usually within a range of 50 to 200C
, grrjef er abl PGS LY r%"ﬂrrewp S e{‘bsTjgpg_LO% ciaota?db?f {WQ%}F tgrfér'?)cﬁé)(ﬁn 25
tenperatured QMBE C: ri K I t t of
th(rarp col uler, sIt]%eIJ bot ? o?n?%%%rg%!(gf:aqgla% fl;&gef:dog{erdglll%géktg ggfg-%'dcggrgﬁ%m%g %y

recovering propyl1eneyd-Gddme bidwsr ©ial heperPETbA P02 938481 81 6R! URReEVEN i f
the operation pressure is 2.0 MPa or higher. Propylene collected fromthe

bott om can Weaeddionycarbeveardiedoutcpa&tch pxrosleasn aBemigcontinuous
propyl ene can be repeatedly used with reduction of propylene |oss by:
subj ectlhg RTPEEHP-efe OIHEMOEHMEPTEHY OF gbhe Edkea When paopytiend to

the recovery ste %ﬁ%S distillation_colum through a line 7; condensing
propyl ene O%P&itﬁ‘g‘& oﬁSFhEaWo‘ﬂaB?r%ﬁéscﬁ‘Pﬁn’ﬁe?’ﬁti‘- BuULs PEIIRR ItRO YD 1wed
by raisin r r i § r raising the pressure of pr l.ene
obt ai nod Tr SareRs oEgy Sreiont Ay Es 2ot 2bAt AL Cadarer Snler oAy

propyl ene t @nt Be 15 @EAVe M AR (YU ded | Ffort La OkcA8EYGHI B@ndirectly to
the reaction step through a line 9. As described herein, 1t is effective

for preventing reducihepeattdop SPap enctlyd pirdsked tr BEENEE 1 Ph O MiHedNg filxeld t WO
or nore of distillation colums. When the bottom 15 tenperature is | owered
by recyd i nged parused, @ gptadiys it daylea eyt ben divided ciol tormulithe laffeast
becones Iar%ﬁ in proportion to the concentration of Eropyl ene in the bottom
of the col ufid EEGEDeFUMGREN NV CRAFAHL G AR rRECPYILERE Bayt Bfm §£d

D0 b opy | enBiVbSLREBRAV: S SAED Ot AT e bYeES  FLvidtge FurEEAH By 2o

0.7 to 30 oFEackEPmpr OREhEITE dhfrged S an BRLINT O8 cac M RE G FERY Y

Irﬁ?gt ;on st egyagshdPbe ey S d esRANdh N8 tidk 8abAldOFhbi it £y RS aGRRLged
25 respectively.

This method is effective for preventing a run-away caused

by heat of the reaction and for carrying out stably the reaction



PCT/ JP02/ 03848 9 pressure-proof 150cc-container, then propylene was charged
with its pressure to dissolve it in the liquid to prepare a mxed solution
. conmposed of P@?QJ%ZSWWi ght of cumene hydroperoxide, 71.2 % by wei ght of
cunene and 28.6 % by wei ght of propylene 5 and to heat it at a tenperature
shown in Table 1 for 0.5 hour in the closted system After 0.5 hour, the
anount of propylene diners forned in the liquid was neasured by a gas
chromat ograph. The neasurenent results are shown in Table 1. Table 1

Exanpl e 1Exanylesr 2Bginmptiss 3EXanpl e _

4Tenper at urell3132152171Pr opyl eneTraceTr ace0. 00130. 0047di mers fornmed( % by
wei ght ) 10 From tImetherpresent (invensidmurithe haountabgfoprapyhenbofédro
liquid, the formed anount of propylene diners is extrenely small within the
range of th&hs E€BREIPRVEREPORS UHIa NEUSTRPARO AFHe SARY IMOMe APredegatian
above, accordi_ng esen&ﬁinventi n, there can be provided a process

h )
for produci Rg tPr 3%3@5‘558&%@? abPPligme EFPIEeﬁFeEgaF&E‘FéPi bydreperodiiden
16 | ' in unene
hydr operow, 42 B8 T £8T0BULERRALTER PRONACAR BEHER e SAOERE ST Regriiensy

s ; . b \ & Oxi as
I%ET/ ! lIEI’(r)tZI Sggggfﬁggg%%b%?%fdb@r&!dé 1GALERR L GR EBerEé’QQ!lSB a %eq.%

of produced propylene oxide at high yield.
The concentration of propylene to be supplied to the
reaction step in the present invention is usually 70 % by weight
10 or more, preferably 80 % by weight or more. As other impurities,
it may contain components substantially inert to epoxidation
such as propane, ethane, ethylene, methane, propylene oxide and
the like. |
The recovery step in the present invention, is a step of
15 subjecting the reaction mixture obtained in the reaction step
to distillation and recovering unreacted propylene from the top
of adistillation column, and it is necessary that the operation
bottom temperature of the distillation column is 200C or lower.
When the bottom temperature becomes higher than 200C, not only
20 propylene is lost but also a large amount of energy for
distillation separation in a propylene oxide purification step
as the next step, is required, because of formation of
hydrocarbons of 6 carbon atoms through dimerization of unreacted
propylene in the column. Further, in the reaction step, because
25 waterbydehydrationof cumyl alcohol formedwith propylene oxide,
generates, a large amount of energy for distillation separation

inapropyleneoxidepurificationstepas thenextstepisrequired



PCT/ JP02/ 03848 11 CLAIMS 1. A process for producing propyl ene oxide, which
conprises steps of 5 reacting propylene with cumene hydroperoxide in the

. presence of Pa‘:prcf&f%/)f’gf“?o obtai n propyl ene oxide, and subjecting a reaction
m xture obtained the above reaction step to distillation and recovering
unreacted propylene fromthe top of a disf/illation colum, wherein a bottom
tenperature 10 of the distillation colum is set at 200C or lower. 2. The
process for produci ng propyl ene oxide according to claim1, wherein the

bot t om t enpesimikar dfo diaediizeid tamponnds! oBNproSpPleha . 200r Bne FRBIE!, OERES
for producing propylene oxide according to 15 claim1, wherein the
concent r at i @enErptepyades formsglysialantbirougd & deant iion Gl thogyoywighe or
less. 4. The process for producing propyl ene oxide according to claiml,
‘Wher ei n t he &Ftentang therefogieopfleerease st khebviedmh of prepybémerrxsde. 1

to 40 %by weight. 20 . AFf% A5 .
A5 ASHL. AT 5. AnMOBSIVEE . APBS:Of SumePecend bRY Gkdacnpaapaf Ehpceiekd cal ¢

2l cal cal g2 caleplgalanl el calralar) £LSabealoR] Sake heal P hel sl 15 ©
unreacted cumene hydroperoxide and cumyl alcohol formed in the
reaction step. From the above viewpoints, it is necessary to
control the bottom temperature in the distillation operation
in the recovery step within the range of the present invention.

10 As a method of controlling the bottom temperature, there is,
for example, a method of lowering the operation pressure, or
a method of lowering a boiling point of the bottom by recovering
a part of propylene to the bottom of the column. In a case that
the temperatureiscontrolledbylowering the operationpressure,

15 when the bottom temperature is intently decreased to lower than
50C, industrial operation becomes difficult because the
pressure in the column must be high vacuum such as less than
0.07 MPa, whereby the condensation temperature of propylene
recovered from the top of the column becomes to lower than -

20 50 C.

Therefore, when the operation pressure in the column is
lowered thereby to control the bottom temperature, the bottom
temperature is usually within a range of 50 to 2007C, preferably
80 to 200C, more preferably 100 to 200C. When the bottom

25 temperature is lowered by recovering a part of propylene to the
bottom of the column, the bottom temperature can be controlled

to 200C or lower by recovering propylene to the bottom of the
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propylene followed by raising the pressure with a pump or raising

the pressure of propylene obtained from the top of the column

10 with a compressor; and recycling propylene to the recovery step

through a line 11 or recycling directly to the reaction step
through a line 9. As described herein, it is effective for

preventing reduction of a propylene yield to recover propylene
with two or more of distillation columns. When the bottom

15 temperature is lowered by recycling a part of propylene to the

bottom of the column, the effect becomes large in proportion

to the concentration of propylene in the bottom of the column.

However, when the amount recovered in the bottom of propylene

becomes large, increases of the power and energy for recovering

20 propylene to the bottom, are caused. Therefore, the range is

usually 50 ¥ by weight or less, preferably 0.1 to 40 & by weight,

more preferably 0.1 to 30 % by weight.

EXAMPLE
25 Examples 1 to 4
A reaction liquid in a reaction step as a material

corresponding to a bottom liquid, was charged into a



U& ()-,1t10% U&' () - @0% U& ()- E\xdEf H5! 109&' y93 10% U& ()-11 10%
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It$10%"& ()- '1t1$10%:& ()- ,10%& ()- '~ @$10% ()->uVv/i@
S109%&' ()- @ 109&' ()- 109&' ()-S10%& ()- 10"2"2
pressure-proof 150 cc-container, then propylene was chargedwith

its pressure to dissolve it in the liquid to prepare a mixed
solution composed of 0.2 % by weight of cumene hydroperoxide,
71.2 % by weight of cumene and 28.6 % by weight of propylene
5 and to heat it at a temperature shown in Table 1 for 0.5 hour
in the closed system. After 0.5 hour, the amount of propylene
dimers formed in the liquid was measured by a gas chromatograph.

The measurement results are shown in Table 1.

Table 1
Example 1 | Example 2 | Example 3 | Example 4
Temperature 113 132 152 171
(C)
Propylene Trace Trace 0.0013 0.0047
dimers formed
(% by weight)

10

From these results, it is found that, also in the bottom
liquid, the formed amount of propylene dimers is extremely small

within the range of the present invention.

15 INDUSTRIAL APPLICABILITY

As described above, according to the present invention,
there can be provided a process for producing propylene oxide,
having excellent characteristics in which the process converts
propylene into propylene oxide using cumene hydroperoxide as

20 an oxygen carrier, can be conducted under high yield and further

can reduce a load in a purification step of propylene oxide as
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column is 80 to 200 T,
3. The process for producing propylene oxide according to
15 claim 1, wherein the concentration of propylene in the bottom
of the column is 50 % by welight or less.

4. The process for producing propylene oxide according to
claim 1, wherein the concentration of propylene in the bottom
of the column is 0.1 to 40 % by weight.
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