, UVe3e5956L(tV6T(. % - PROCESS FOR PRCODUCI NG PROPYLENE OXI DE 5 TECHNI CAL
-FI ELD The present invention relates to a process for producin r opyl ene
-oxi de. More particularly, the present invention relates to HWQM@ @mﬁmmmr

. produci ng FEBHIACENAR3&HRI de, which converts propylene into pr e
usi ng cunene 10 hydroperoxi de as an oxygen carrier, and further«sossen be
conduct ed under high yield. BACKGROUND ART Aprocess in whi S
oxi di zed usi ng et hyl benzene 15 hydroper oxi de as an oxygen jmm’mmmmmwmﬂ“ve
propyl ene oxi de and styrene) is known as Hal con process. Furthetm \nen
cunene hydroperoxide is used, cunys$pe¢IPhoATIONet her with propy efe oxi de
I s produced. Cunyl alcohol is converted into (err) -nethylstyrene by
dehydrogenation, or after cunyl alcohol is 20 converted into cunene by

hydr ogenati on, cunene can be recycled b converting i nto_cunene
hydr oper oxi de agai n byPRQGESfatY .PR¢RHé#N§.BBﬂB¥b NBf O%IBEocess in which

only propylene oxide is produced using cunene repeatedly, is described in
Czechosl ovak Patent No. CS 140, 743, the process described in said patent

does 25_no fﬂrl '§e descri ptions concerni ng necessary steps except
oxidati%n ; A step and hydrogenol ysis step. Various problens
arise in practicahd geysentdi RieabIBRE &Yk es 1o BP-IEDL BRB4Broducing
propylene oxide. More particularly, the present invention
relates to a process for producing propylene oxide, which
converts propylene into propylene oxide using cumene
10 hydroperoxide as an oxygencarrier, and further, canbe conducted

under high yield.

BACKGROUND ART

Aprocess inwhichpropyleneisoxidizedusingethylbenzene
15 hydroperoxide as an oxygen carrier to give propylene oxide and
styrene, is 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 in which only propylene oxide
isproducedusingcumene repeatedly, isdescribedinCzechoslovak
Patent No. CS 140,743, the process described in said patent does
25 not contain precise descriptions concerning necessary steps
except oxidationstep, epoxidationstep andhydrogenolysisstep.

Various problems arise in practical recycling of cumene and




2 therefore the patent cannot be said as sufficient for industrial
‘realization. DI SCLOSURE OF THE I NVENTI ON 5 Under such circunstances, a

subj ect to bera@hyeshddy the present invention is to provide a process for
-produci ng propyl ene oxide, which converts propylene into propyl ene oxide
usi ng cunene hydroperoxi de as an oxygen carrier, can be conducted under
high yield and is extrenely advant ageous Tromthe vi ewpoint of 10
i ndustrial operation thereby. Nanmely, the present invention relates to a
process for _produci ng propyl ene oxide, which conprises steps of: reacting
propyl ene mFBﬁrESHﬁﬁéﬂﬁ?@P&ﬁ@ﬁd&¢@@°tﬁﬁ%ﬁ@i®ﬁ@6%@téi©ieatdhnaiwdmstﬁiabtain
propyl ene o§igi.za@d 15 subjecting a reaction mxture obtained in the above
reaction to drstifl-aPlsen and recovering unreacted propylene fromthe top of
a distillation colum, wherein a bottomtenperature of the distillation
colum is set at 200C or |ower. 20 BRI EF DESCRI PTION OF THE DRAWNG Fig. 1
shows a genprgtrLbEoOwEObrt MEEP IRESTIGNT 0cess of the present invention.

Fig. 2 shows a geéneral fTow of the produci ng process of the present

i nventi én. 25 (Exphdeatsochotisynhetaicds, QINRNSdMERRPBEO5bEG]: b ARY! ene

raw mat eri al PCT/ JP02/ 03848 3
present1nvent10n1stoprovideaprocessforproducingpropylene

oxide,whichconvertspropyleneintopropyleneoxideusingcumene
hydroperoxide as an oxygen carrier, can be conducted under high
yield 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
reactiontodistillationandrecoveringunreactedpropylenefrom
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



3. Reaction liquid 4. Reaction liquid after recovering propyl ene 5.

-Propyl ene recovered in a recovery step 6. Make-up propylene 5 7 . Reaction
‘tiquid afte£cﬁqgg£ﬁng8propylene has been recovered in the recovering step
. 8. Propyl ene recovereé in recovery steps, 1 and 2 9. Propyl ene recovered in
the recovery step 2 10. Reaction liquid qgter propyl ene has been recovered
in the 10 recovery step 2 11. Propylene to be recycled to the recovery step
1 in propylene recovered in the recovery step 2. BEST MODE FOR CARRYI NG OQUT
THE | NVENTI ON 15 As a preferable node for carrying out the present

i nvention, ofe BRagpienotigui@neral flow used for producing propylene is

illustrated usi Flg. 1. .A fresh cunene hydroperoxi de solution through a
line 1 and p?0p€8§ﬁtg?ﬂraﬁgﬁlg P?ﬁ§r2r§F€€é55W91Rﬂﬂ?ﬂ%ﬁﬁﬁion step. 20 A

reaction |iqui d,dj e [ e.reaction. s i,S . supplied to the
recovery ste%'t%?%ég gég|?ﬁé°§gkégoﬁ§|%n%e%§VFES§§ﬁ§E through a line 5 to
the reactiongstgpkathigrpdbpiibhed for separation, and propylene consunmed in
the reaction step is supplied through a line 6. The reaction |iquid

cont ai nisng 2%, WeBHiRNL104uEa A t&F aWh£h dF PPYHENENE AL BRKE! LEcbTetd®
recovery step, is sent to the next step through a line 4. The reaction step
in the presént theveetoveriagnstapst ep PCT/ JP02/ 03848 4 of reacting

propyl ene with cunmene hydroperoxide in the presence of a catalyst to
produce prop§tefEcB¥igRe FACPHETpRedBntecRVER Girepsr dpynshe oxide is

obt ai ned by éeaﬁting cunene hydroperoxi de obtai ned by auto-oxidation of 5
cumene with af rEBPPEIPRENTGAPYRTERY 48BN thE CEFO¥SIYate®P Vi th propyl ene in

the presence, pf 1 LA ALY fl PLEREPEEBYL P8 HLQ R A2 ed in the
10 recovery step 2

1l1l. Propylene to be recycled to the recovery step 1 in propylene

recovered in the recovery step 2.

BEST MODE FOR CARRYING OUT THE INVENTION

15 As apreferablemode for carryingout the present invention,
one example of a general flow used for producing propylene is
illustrated using Fig. 1.

A fresh 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




The epoxidation is preferably conducted in the presence of a catal yst
.containing a titaniumcontaining silicon oxide from 10 the vi ewpoi nt that
‘the desired gygg(ﬁpgyld be obtai ned under high yield and high
-selectivity. e cJta yst is preferably a catal yst containing titanium
chem cally bonded to silicon oxide, so-called a titaniumsilica catal yst.
Exanpl es may include products carrying a ﬁitaniunlconpound on a silica
carrier, 15 products in which a titanium conpound is conmpounded with a
silicon oxide by a co-precipitation or sol-gel nethod, titanium containing
zeol ite conpbiF@RCAARS HE‘OPYPQGFGIW‘}“ﬂhéuEﬁ@@gwdﬁhD@ﬁ@*éﬂ? isukbagresence
hydr oper oxi de_used as.the ra or .the reaction step may be a

w material f
dilute or tH?%kaZQaBﬁ}YFFcaPiBEOEFCﬁoR?BQV#FPEaPW&ﬁeprodyct. The reaction
step in the presentinyeniion san e condysted i g d phase 4sing,

solvent . The solvent I qui er tHe*reaction tenperature a

pressure, anﬂe£é€i§§a@h%eﬁébﬁ§égbbékbﬁéh%$BBtEQnE%?b&e%ﬁ%®ﬂd§fﬁH¥f F of

product. The 25 solVvent may be conpose a substanCe existing In a

sol uti onsof &dke iy dhOPRT &t der USES. i VYWATE cH UxyRler Tl £ c ch SeH e &) Wit of
cunene hydroperoxide is used as a raw material, it is also PCT/ JP02/ 03848
5 possi bl e tpropgelenecite the preséneatofivat batd lpsititugbaisgl peopylane into
particular. O her useful solvents include aromati ¢ nonocyclic conpounds
(for exanpl eeP®Ehd@héont ol uene, chl orobenzene and o-di chl or obenzene),

al kane (for exanple, 5 octane, decane and dodecane) and the like. In the

present inventi dRe FH@X?QSEFPBni?éﬁﬁ%ﬁ%ﬁ?ﬁ%?iq?nFHE“FﬁﬁéPiF?GSE%QF?%Cﬁéﬂ%IIy
0 200C f | . 0 . ] . 100, 0000
(o 200c and bR RS TR SR L3 el ot e A0

kPa and prefer _ ( I'ng" accou eTreac
tenperatyre aRé BRRNEFRkNBR thé aekd rEepE8aGEL Uh S EP veNoh PL1 REE STt er

i nvention can be

high yield and high selectivity. The catalyst is preferably a
catalyst containingtitaniumchemicallybonded tosiliconoxide,
so~-called a titanium-silica catalyst. Examples may include
products carrying a titanium compound on a silica carrier,

15 products inwhicha titaniumcompound is compoundedwithasilicon
oxide by a co-precipitation or sol-gel method, titanium-
containing zeolite compounds and the like.

In the present invention, cumene hydroperoxide used as
the raw material for the reaction step may be a dilute or thick

20 purification or non-purification product.

The reaction step in the present invention can be conducted
in a liquid 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



advant ageously carried out using a catalyst in the formof a slurry or a
-fixed-bed. The fixed-bed is preferred in the case of a | arge-scale

‘i ndustri al %@9%32993848“ addition, the reaction can be carried out by a
-batch process, a sém -continuous 15 process, a continuous process or the

i ke. When a liquid containing the raw materials for reaction is passed
through a fixed-bed, the catalyst is not Tontained at all or substantially
inaliquid mxture discharged froma reaction zone. In the reaction step
in the present invention, when a fixed 20 _bed is used, a catalyst |ayer may
be divi ded iRRFHRAR itQ HES SUBRPT SR SEIEE thdridRertoaddd neh@ sedpendne

may be fed divisionally to h of c | yst. | ayers, divided, furfher a
reaction pr&d'hcffa’%ﬁjs‘é?%?’@eda éﬁ%ﬂajt e'iOJo‘fe%%ﬁ:hl’b?l‘é ?a‘lli’fl?;‘f‘a]g%&ers may
be recycl ed ' t o] e st : respectively.
Thi's method nI}oS %%ﬁ?y%&{l%?&g&évéﬁ{)?n%ﬁ% #'J% a&é§¥§é§éeagg§leﬁéat of the
reaction angffr S YdhW L4 éléﬂzﬂléP@béﬁﬁéﬁé?[‘ alRGhEJ P2L0384R8 eunder
high yield. In the present 1nvention, the anmount of propylene fed to the
reacti onsst ejct#ndlsudddand 4dnd 28cdétrfe Pyanitl eheplLekear.ably bhéopPOséntes by
nol e per nole of fresh cunene hydroperoxide 5 to be fed for epoxidation. To
use an excesisremuinn of tipe opgaehion otémpehatunenénhytieoperctide ssep is

effective for keeping a yield of produced progyl ene gxide at high yield.
The concent reY&®hL B0 EPO%?@@‘I@WGOPEQngEBFLVe%i thP 200 Feacth@PrASHPIN ishe

el ont or iRy JOReFe HRAT Kbt f e ten bl 1P L S BhERG o ¥aidng Y
substantial |y dQiGl¢ §# ﬁ?@@@%{:}%?ﬁn%&@%ﬁa%?@a&ﬁd S%Bﬁeﬁicgi%hi%%%s.
met hane, propylene oxi de and e like. e recovery step i n e“present

inventigp, is a st Gleddt Sk £64p NInt Pge I SAEEERD Th¥bHECoADEARNBE i N the
reaction step to distillation and recovering unreacted propylene fromthe
top of a di tdvdmtageouwslyimaraied idut sunienessaratdhait tine topefatrinoefbat t om
tenperature of the distillation colum is 200 or |ower. Wen the bottom

t enper at ur e Bagorie©rhaghtxedhbad200Ce fixed-ded i20ppebpyredein $Hepsasut

al so a large anount of energy.for distillation separation_in a propylene

oxi de purifiat? cﬂ@’%ﬂ%bs%%l‘ghJenWéifré‘?%p?p?gaFé&ﬂi' reth FaEhthen of thSr mat i on
of hydrocarhons of 6 r.bon thr | perization of unreacted

ot opyl ene- | 1R Lr SRR D EREPE Y BRALELIT P RRERES £5elR e85 nars, by

dehydragson o cauy! 21 ool nh Gh8ePrdtbBs PELPYRENE: R Ay GENET R §Sia @

| arge anount” of energy for distillation separation 1n a propyl ene” oxi de
purificati orcsdtpimtndg hd @6 shtprialiseqoir £dact Ped/ IQGH I8! F hEovigh bar
to dinmerized conpounds of propylene. Furthernore, the generated water forns
gl ycol s t hr dligteé&-bvesbcthercakaly pt dpyieheontadeed andliher ehibstantdeddyases
the yield of propyl ene_oxide . Myireover, | oss of cunene |eading to decrease
of the yiel dP 5 atk@ b etptese i sehRraed ohiePsftoheprfitdoRedPermat eri al s of

In the reaction step in the present invention, when a fixed
20 bed is used, a catalyst layer may be divided into multi layers
and fresh cumene hydroperoxide and propylene may be fed
divisionally to each of catalyst layers divided, further a
reaction product discharged from an outlet of each of catalyst
layers may be recycled to an inlet of each of the catalyst layers,
25 respectively.
This method is effective for preventing a run-away caused

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



unreact ed cunene hydroperoxi de and cunyl al cohol fornmed in the reaction
-step. Fromthe above viewpoints, it is necessary to control the bottom
‘tenmperaturepih, jhe, Haaki | 1 ation operation in the recovery step within the
-range of the present invention. 10 As a nethod of controlling the bottom
tenperature, there is, for exanple, a nethod of |owering the operation
pressure, or a nmethod of lowering a boiling point of the bottom by
recovering a part of propylene to the bottomof the colum . In a case that
the tenperature is controlled by |lowering the operation pressure, 15 when
the bottom V@SS d@he ¥i€kdw ent1y decreased to | ower than 50C, industrial
operation becones _difficult because the pressure in _the colu nust be high
vacuum such as | ed® %{’iﬁrpjff%e?n VeIHer y%?’ﬁeaE‘E?HBén%gtl?%‘?‘P}fq;%ee%ﬁdug% of
propyl ene r v 3 t cQlu TRy l.0 50
Ther ef or e, 3ﬁ§h§%§gtg%g?g%?gnigﬁgggﬁfgﬁﬁne%hgﬁggﬁﬁ%n |shﬁéﬁér§5e%gggggg to
control thesbebt om temRer 8Unsiet gerbﬂbnerrbfemasgﬁt difeh8 HFEALLYr¥LiBLN a
range of 50 to 200C , preferably 80 to 200C, nore preferably 100 to 200.
When t hes bottioobe Xed €opeepbuli daits ohovies atkebynr €208 €S | b un PaEt ppbppLepy| ene
to the bottomof the colum, the bottomtenperature can be controlled to
200C or | owdo Byeshocosnenedystgpdrowide isheffectdmeofor HeeepiRQT/aIPDR103848

8 colum even if the operation pressure is 2.0 MPa or higher. Propylene
col | ect ed f|°§mpt11‘?é1”wl‘{ PRI e %198 dedbv@h sfieFdr exanple , as shown

inFig. 2, t edl d with duction, I
| 0ss. by: aubj oot Ao CHER G by R riP | 501 PR Ei TP e

I t i ; ISl @t g 7,
Condensi ng. BEooyone: SEP i m e T e e T Tha E iy 40, £ dyG1ohee

propyl ene f okl moed, Iyt dbIg, Bloes PressvsRt Wrt Ro2el UNP otherdifipRpit es,
pressure of propylene obtained fromthe top of the colum 10 wth a
conpressor; idnoayecyokang pompphentst subhtanétaltdyyiseep tbrepghidatioe 11
or recycling directly to the reaction step through a line 9. As descri bed
herein, it SYCE a2PLOPENeyrephatentd iy Yetuchedhade . aPPeRpiera@xiids and o
recover pr03¥1I qu. wth two or nore of distillation colums. Wen the bottom
15 tenper at Ur€ | K€ower ed by recycling a part of propylene to the bottom of
the columm, the e c S [ Lt.i.0 concentrati op of
propyl ene in the %%?t%ﬁ?g?ggﬁestgégﬁ%t%eﬁéﬁgggb% ) %%nﬁﬂénan%%n SFSBd%gred
in the POt t aELGlRIGRY LBBRErERELTBA hikH8re | JWFLASES Qf thierBaWRL oANE: &Her gy
for recovering 20 propylene to the bottom are caused. Therefore, the tange
is usually 50 @didbyinkraghénand essovepinbarmidacted ptopy 140 e% bym Whiedhidp .
nore preferably 0.1 to 30 % by wei ght. EXAMPLE 25 Exanples 1 to 4 A
reaction |i §fialdigtildeddiononodvep. anditvienegesseryespandivegoperatben t om
liquid, was char%ed into a PCT/ JPQ2/ 03848 9

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 waterbydehydration of cumyl alcohol formedwith propylene oxide,

generates, a large amount of energy for distillation separation

inapropylene oxidepurificationstepas thenextstepisrequired



pressure-proof 150cc-contai ner, then propylene was charged with its
-pressure to dissolve it in the liquid to prepare a m xed sol uti on conposed
‘of 0.2 Wbbypwghggg HMssgunene hydroperoxide, 71.2 % by weight of cunene and
-28.6 % by wel ght o{ propylene 5 and to heat it at a tenperature shown in
Table 1 for 0.5 hour in the closed systen} After 0.5 hour, the anmount of
propylene dinmers fornmed in the liquid was' neasured by a gas chronmat ogr aph.
The neasurenent results are shown in Table 1. Table 1 Exanple 1Exanpl e
2Exanmpl e 3Exanpl.e 4Tenperat urel13132152171( C

) Pr opy! eneTF&Bé1R&c £0. BHSPL 2O RRTRIWNED (e BEORYHPENRei FHE thermoreonthaese

, 1t is f h I ' he b liquid, the f, d t of
oy opyl ene APRBPC AT Peh AR e AP Y AL TR0 PArRASHE OF et BSeRY Tene °h
' ' ) . |s\NDU. I B. Y. i rding.to the
or osent 1 nv RS SpRf e EEbEe M dor dates e A B0 Pan R P Rat e

oxi de, having excloh@bleehal 38 ¢ &Eﬂléﬁeil'éa‘mjngfr‘%%g%&%{%g%zéfcﬁ{év §E%q,

propyl ene into propylene oxide using cunene hy s 20 an oxygen
carrier,5 caalee gemndicited WhikrudH gh omBlarfith fiHtdeiesop medesLats| @ad in

a purification step ,of propylene oxide as PCT/ JP02/ 03848 10
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 temperatureis controlledby lowering the operationpressure,

15 when the bottom temperature is intently decreased to lower than
50C, industrial operation becomes difficult because the
pressﬁre 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 200C, preferably
80 to 200C, more preferably 100 to 200C. When the bottom

25 temperature is lowe:_:ed 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



a product. PCT/ JP02/ 03848 11 CLAIMS 1 . A process for producing propyl ene
-oxi de, which conprises steps of 5 reacting propylene with cunene

~hydr oper oxi %Ti/gbotzr)&p‘{&esence of a catalyst to obtain propyl ene oxide, and
-subjecting a reaction m xture obtained the above reaction step to
distillation and recovering unreacted propylene fromthe top of a
distillation colum, wherein a bottomtenperature 10 of the distillation
colum is set at 200 or lower. 2. The process for produci ng propyl ene oxide
according to claim1, wherein the bottomtenperature of the distillation
colum is 8FlMpEver Bf the QperatiorcPrpesutei #§ BrOpiPanerokigher.

ST e R R MR A T AL ALY
T P R SRR R U 205" Ly bG5B SRR
PRI e e (Ll
caU] ca] cp] cTi@d-cdntainfidy'liquid containing propylene to the recovery
step 2 as a distillation column through a line 7; condensing
propylene obtained from the top of the column to liquefy
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 amoﬁnt 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



~J{vql gb\W ] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cha] ca]ca]ca]ca]
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I F4445E55555555568696F6s66 7.771 8}.8~88%9&92959], wr mhc ]] cal.c”a] ca]
g:} g:] ca] ca]cd] FHTHEA ¢ . ccgll]s(%‘i]cvgﬁ . 5 cd) ﬁ!}%i‘ﬁ%{’&i}j@a@r&ﬂgﬁ Ga'd¥Pda] ca
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&109%&' () - 10%% (9 -3 ¥HWdyeliah Y& e % 0 E2s! 1Q%ENG) «@sLIQ%& (),=/ 10%
& ()-0- 1 100 () 1SIGSE 81 TR BEICh (. PIOSR( o Rborg ohe

108! 10%&5 () -drfiMt0 YR alt) 4tl 4%#18%Eenpe B dBEGih &P 0%4% tabHd OV& oy 0GE houe () -

109& ()-1109%& ()- s10%&' ()-. b  dEbC f#! 109%&' ()-3@" 10%& () -

' 109 () -, 109®&'the c3psedrsytemy: AG%Er () -5 . HolEbClthd G8t&un)t of propylene

/ &109%&' () - 4. MLOY%&' () - _ o

@ 910%& () - BimpRe €proefiinghe) liaybEvasougasyreddgy a)gasighromagograph.
1 1 O 1 - 1 H

7-10% ()_S%hé“%@%é&féﬁ%g%L@%églts dre shown in Table 1.

Table 1

Example 1

Example 2

Example 3

Example 4

Temperature

(C)

113

132

152

171

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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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 weight 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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