10

15

20

25

1 DESCRI PTI ON METHOD FOR PRODUCI NG PRORYLENE OXIDE 5
Technical Field The present invention relates to a
nmet hod for producing propylene oxide. Mre
particularly, the present inventionis a nethod for
continuously producing propyl ene oxi de by supplying
an organi c peroxi de and propylene to an epoxi dation
reactor 10 in which a solid catal yst for epoxidation
I s packed thereby to PEBCRIPTIONepOXi dation.
Background Art For exanple, a nethod for continuously
produci ng 15 propyl ene oxi de by supplying an organic
per oxi de and propylene to an oxi dation reactor in
whi ch a smnwamtm&s?RQWCI%ogﬁ%ﬁEﬂEi QX IDEked
thereby to subject to epoxidation, is publicly known
(e.g. JP02-042072 A). However, there were problens

Teghggfgreﬁigiéicatalyst was destroyed over the break

IstPengthr—of the catal yst because a pressure drop of

a | aygl BLSLH»? b dile £6h ¥y BledAULASRELHOANEG producing

cont I NUOGS operati on at t he produced anpunt had

prbP %n%?@%@@@ bMogaNb&Ltidulauppl, ytREDpEs@ht riawention is
nmaferials for avoiding the destruction of the

amﬁﬂﬁﬁdﬁbrdEhﬂ@ﬂﬁﬂuymyproﬂutmagmmngnhaneQmu@¢bgmgpply1ng
the situations, an object of the present invention is
ant orgagiicd @%:mtd@o@ﬂdo rpmnﬁl%l}'sq ¥ eRATEGRE1on reactor

lngkgsiéhixs%%%i D S9P01 09 200N S, PEL Qe Ahereny

toS %lulb% ecc%t %c}/ Setpg>9:|r.datlon .

Background Art

For example, a method for continuously producing
propylene oxide by supplying an organic peroxide and propylene
to an epoxidation reactor in which a solid catalyst for
epoxidation is packed thereby to subject to epoxidation, is
publicly known (e.g. JP02-042072 A). However, there were
problems that the solid catalyst was destroyed over the break
strength of the catalyst because a pressure drop of a layer
of the solid catalyst increased with a continuous operation
and that the produéed amount had to be reduced by control a
supply amount of raw materials for avoiding the destruction

of the catalyst.

Disclosure of the Invention

Under such the situations, an object of the present
invention is to provide a method for continuously producing

propylene oxide by supplying an organic peroxide and propylene
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epoxi dation is packed thereby to subject to
epoxi dation, the nethod having excellent effects that
- situations of which the catalyst is destroyed by the
pressure drop of the catalyst layer 5 increased with
the production and the proddced anount is forced to
reduce, can be avoided. Nanely, the present invention
relates to a nethod for continuously producing
toPLAP¥pbEREAA¥ 168, rehicebrcampritsiah & wllid rpatElys g
peroxide and propylene to an epoxidation 10 reactor in
ep¥hi gl taonol s dpackad yiste favy epw)dutaiaain tios epaeiid@tion, the
t hereby subjecting themto an epoxidation reactjon,,
methedneahing émeehlent pbbgetactPrt-sitations Qfyhich the

descri bed bel ow. Propyl ene pre-treatnen t ep:
cabalyssatd |519,satrolsr@§slnE ¥aer% swﬁﬁaaﬂ%%@su%%é?@ayer
t he epoxidation reagto whi_c 0 ' '
AneReaRpoR Lo hod M AGUCF SOl A SRERE T e BoEAPYS Boroed
ropyl ene. Brief jption of the Drawing Fig. 1 is
t°gr§ ﬁﬁﬁ'sﬁ&ﬁ E& cqgﬁgggﬂ(variation with ti%e) 920 o} a

Pr esRUne .| tRECRER SBANIER diftd o irélLatet (el e ethadl for
reactor orresponding to a pressure drop of a solid

cohdlidhibis 1|§x&roduding>§mw§e1énel esxiddedwiaicler coRpsises
Mode for rrying out the 1nvention 25 In the present .
suppleinigoan eroaylemem Hte iand PFOPIISHS O P GRAFation

by supplying an organic peroxide_and propyl ene tpo_ an
reetHam 4 shicBagt 8118 SREEAYELSERT oeig%ﬁlg‘??'&’rmf‘o‘rs backed.

eGSR 3PS Lo, b GENBALL F Leb AT e mocos
n AT E L B St casiagaben el

obt i, figh d4e peasithed thicatist ey deis thipghs ftirsak ing at least
a part of propylene supplied to the epoxidation reactor, which
comprises removing an oxygen-containing organic compound

contained in propylene.

Brief Description of the Drawing

Fig. 1 is a graph showing changes (variation with time)
ofapressuredifferencebetweentheinletandoutletofareactor
corresponding to a pressure drop of a solid catalyst layer,

in Example 1 described after.

Best Mode for Carrying out the Invention

Inthepresentinvention,propyleneoxideiscmntinuously
produced.bstupplying an organic peroxide and propylene to an
epoxidation.reactor in which a solid catalyst for epoxidation
is packed, thereby subjecting them to epoxidation reaction.

As a solid catalyst used for the epoxidation reaction,
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The catalyst is preferably a catal yst containing
titanium chemcally bonded to silicon oxide,so-called
atitaniumsilica 5 catal yst. For exanple, products
carrying a titaniumconpound on a silica support,
products in which a titani udh conpound is conpounded
wWth a silicon oxide by a co-precipitation or sol-gel
nmet hod or titaniumcontaining zeolite conpounds can be
a étjht%r?ﬂsm:r&@mp@:{ﬁiﬁb%i@jﬁ!@{ ¥xide thtalyst is used from the
Itanirumcontaining silicon 10 oxide catalyst to be
vioRgkedti ot tér £D0Kh dlatn e sacd dpraiuwtt unger hdghayiipld.
restricted, and can be appropriately determ ned .
Thé08atdeysngikherelferabyd asicet adfy sthecqndasiitoind pet tarium
preferably 0.1 to 10 mm nore preferably 0.25 to 5 ,_.
chemicihdy tidndesht o isdild con exider sos caddedmfitapiym-silica
pressure drop of the catal yst |ayer, 15 . becoe
catalyst - oROFHRXFFPLE - HREFRAY WLESERT g TR cgmpound
of propyl ene oxi de may. decrease,. . QL DA :
°np%r£’5<3r:g‘)e/ﬁ,‘ SRR hPd g%o%(ﬁg'e,%hléﬁhé:fle%ene ‘compound 1s
hydr operqxi 8ric ; meNe| R il otided ~gel
S A A TR T T
mettﬂ_ogoof: kg taRQudddnta ifiatd aeolld teydbmssurds dayn be listed.
oxidation of a corresponding hydrocarbon conpound
(f or TR¥gFEHEL c Te MR aRe teat &if IthenkEhen iumopen bagning silicon
respectively in organic hydroperoxides described .
oxabieveptalygante beinpckphdmitde oPaxifdatigR| HepFbAT is not

act as a poison of the epqgxidatjon catalyst. .
PaTheAHGHEY &8Sithd BeGanp %p‘é?BxPﬁeaQQF?Pegls%tp%ﬁ?éiqe figmined

th oxi dat i oo d b gl | i
condab et in S HARe ARt Hiod e hOEABEER, SO ddfranly

0 rle[II.?JVQG' Tﬁ?%&f&%’f%f@&fﬁ% .28 @o eXaMpP| ¥hehtthé particle
eferabl e

pr to contact with an aqueous solution of a
AiGAEUNG sCPHb AMH T, aheapkakisuret atopfdfether ahdlyst layer

during 4 the oxidation reaction. As the conpound .
maso blediomenljatpe , abikdilie other hand, when too large, the yield
of propylene oxide may decrease.

As the organic peroxide, cumene hydroperoxide,
ethylbenzene hydroperoxide, tert-butyl hydroperoxide and the
like are exemplified. The organic peroxide to be supplied to
the epoxidation reactor is synthesized by oxidation of a
corresponding hydrocarbon compound (for example, cumene,
ethylbenzene, isobutane, respectively in organic
hydroperoxides described above). Organic acids generated via
the oxidation, act as a poison of the epoxidation catalyst.

Therefore, as the organic peroxide to be supplied to the
epoxidation reactor, it is preferable to use the peroxide after
which the organic acids have been removed. Asaremovingmethod,

for example, it is preferable to contact with an aqueous solution

of a compound containing an alkali metal after or/and during
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metal , sodi um hydr oxi de, sodi um carbonate, potassium
hydr oxi de, potassium carbonate and the |i ke can be
exenplified, and an aqueous solution of any one of

t hese conpounds or a m xture 5 thereof can be used. As
a concentration of the alkahi netal in the aqueous
solution, it is preferably 0.05 to 10% by wei ght .
When the concentration is too |l ow, renoval effect of

thé B U IS reafd thoA P ER.Eompouhlli corerdinDing the alkali
ot her hand, when too high, the yield may decrease

me £ 81 0 4@A PR PaDOk At eofs il dat capbshtiten pdifasshun hydrokide,
the organic peroxide. After the contact with the
potasstum sarbbheteofndh&heodpbenganc bet gxempd ified, and an

al kali metal, the resultant is usually separated int
agqueous| gopnaienand anYagueoQs phese cpﬁ@ﬁuﬁ’ﬁ’é §Fg&nfigxture

endSth i B STREE At bR B, T MY B

1n 312 AREE08 LSRG P0n! 321 B o AN B3 08068 20kOHly Welibn .

ron o onpoun contal nin

whehkald cHﬁE?htr@t&"o"ﬁbi§ PoldBbw 2 RV £ £68P ofOfhé Berganic
sol1d catalyst layer of the epoxidation reactor

ach BSRRS B8 com@Bh Herf geteent ¢én Phe Btreaf bard, fwdren too high,
further renoving the conpound containing the alkal
theeyaeldtmdy desnmeamsl thrdugh @i pyophiden ¢f 3 glecomposition
preferabl e to separate into an aqueous phase and an
regiityiophafe thef LHgait RITHELIRth water. This -
operation is repeated.i necessary.. 25 tr t
o CWRE PR e PR RRCE MR RO RES Sy st S8 BB Eibouna
separat ed u i [
coB TR RBREr Al ST AT R Pagpa ERRER S b Raty Homiiatea
in%loS?neB:ﬂfy PhadeP2h8Uh alquldtRisCphak¥sithéd the organic acids

preferabl’e’to renove water as far as possible. Though,
wed® @eloved from the oily phase. However, when the organic
peroxide to be supplied to the epoxidation reactor is a one
which has contacted with the aqueous solution of the compound
containing the alkali metal, a problem that a pressure drop
of the solidcatalyst layer of the epoxidationreactorincreases,
may be generated.

Therefore, for further removing the compound containing
the alkali metal still remained in the oily phase, it is
preferable to separate into an aqueous phase and an oily phase
after contacting with water. This operation is repeated if
necessary.

A trace amount of water is often contained in the oily
phase after separaf.ed from the aqueous phase.

Since this water not only lowers yield of the epoxidatibn

reaction, but also acts as a poison of the catalyst, it is

preferable to remove water as far as possible. Though, as a:
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met hod of renoving water, a method of renoving it
using a separation nmenbrane such as a corel esser, a
met hod of renoving it by consuning it through a
reaction, a nmethod of renmoving it by distillation and
the like are illustrated, rénoval by 5 distillation is
preferable fromthe industrial viewpoint. Thus
obt ai ned sol ution containing the organic peroxide is
me PHBA! bEUrbfolifgeRRtdal DMt Y rEifowRhyi faluding a
reaction can be carried out in a liquid phase by
sepatA¥isnSReniShine Hifcs alsveodel ¢ seibshane ehvlli awh redving
Is liquid at the pressure and tenperature under which
itthg e6Astinfng stcehdoaghda zedcrisn,be meddioghoifaeoving
inert to the reactants and products. The solvent may
itbbyadssbiliatéonxiendi ke Likehargr ddanstyated gaemoval by

sol uti to b d. F le, wh
ainpuidpEion: 46 PFeFSRaRLR EARH IEhe MMISEr LAt yiewpoint .
materjal 15 the f thylb . h ' ' .
m xt B8 PP by RN oBEATEA N R Yl ppeBide
. tert-nput J i i ith i
so! SLhafiY s MR AR Iy BBt 1P | sohutane

subsir,bUL S0k Paat PEnSPEYERL oM ddW e ceIR9@@blY 8 Ngquid
a solvent. 20 The epoxidation tenperature is usually

phhEeMby 1ei2Q0RCsolprarfter alfhy Bodme2d tis 20Gubsttance which
pressure may be a pressure enough to keep the

isr ddquiidn ati xtthe @rnesgure ardateyperpturer BRdaFewhich the
advqntageouslé fromO.1 to 10 MPa. A nolar ratio o

regchiPrehs TONEREtEAgARE %foﬂedéuPstaQ§lﬁe11§'ubBFngt° the

r ¢ oé:%&?:ﬁgggé%%gtd;ugz (rjga hgrsgl%eg{f%ggf%@ d salolst‘éagcewi]sting

Oow,” an ctency 1s b

ing?%éel%sj%aarﬁc &%%5{'1‘& Q%lﬁ@foﬁ%bh%é@l e Fdtekbfiple, when

_ ( en too arge, a large energy is
cunfed h9drbpedokticR 0§ SARAtakengl t¢umeneousra ngwinarerial

t he epoxi dation reaction solution for recycling
thereof, ethylbenzene hydroperoxide is a mixture with
ethylbenzene as a raw material thereof or tert-butyl
hydroperoxide is a mixture with isobutane as a raw material
thereof, it can be used as a substitute for the solvent withbut
especially adding a solvent.

The époxidation temperature is usually from 0 to 200C,
preferably from 25 to 200C. The pressure may be a pressure
enough to keep the reaction mixture liquid. Usually, the
pressure is advantageously from 0.1 to 10 MPa.

A molar ratio of propylene to the organic peroxide to

be supplied to the epoxidation reactor is preferably 2/1 to

50/1. When the ratio is too low, an efficiency is bad because

of lowering of the reaction rate, on the other hand, when too

large, a large energy is required in a step of separating and

recovering from the epoxidation reaction solution for recycling
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6 unreacted propylene of the excess anount. Though an
appropriated linear velocity of a liquid reaction

m xture in a fixed bed continuous nethod is varied
dependi ng on conposition of the m xture and particle
size of 5 the solid catalystg it is preferably 0.1 to
3 cmsec in usual. Wen the linear velocity is bel ow
the range, nonuniformflow nay occur in the solid

unTREH ddf1 e thE Fi88CEREesONakbENt Ot her hand,

when thelinear velocity is over the range, the

pressuoa gl G Qipprvbsiitel ChimdystvéByeityayf a liquid

i ncrease. 10 Unreacted propyl ene contained in the
relaicquiicch meizdiumen imixtfincedftet ddret gpousiateirod is varied

reaction is separated and “tecovered for recycling to
demdépmuo@appmqsm ofpthg markyye éﬂdsﬁﬁﬁaﬂﬂ-ﬁgsne of

and recovering unreacted pro distillation

| .

tm%éellﬂnceﬁélnﬁgt i+F S aﬁefegyﬁ&%feen% EMdbFivegnLn usual.
15 f h

W A" 1 psAr, k8 ek 15w, 4B bE1pE EheFalld! WSpudiform £1ou

magrf’%@ctdxorﬁ Qhet Esé%%hltg& s@N134L8VBEI e ngsesfngon the

tenperature and conposition of the reaction m xf ure

otm:bmaiiwplw&}x tithé dirddd | \diowicyeds Sver esidllfadde ) the
to 5 WMPa, preferably O to 3 MPa as a gauge pressure,

preseiard ahcbR o f etiper av i@ catdlyst 1lBfe€ may dnkoebse.
tenperature of 50 to 200 C, preferably 80 to 200 C
are Unneaqtac®rRyiens conbeined l@ft psiifpadi ggaction

propyl ene st eP ura distillatjon

W Se usin g
miGHAR HESE e %%lo%?%ﬁldgﬁbg ssﬁapaf%a 184 SERAGGEESy and
%Q)rveea:é:ttfgo%rlpg ?f?né?{ber e. e %%&g r'é%cttgg‘ As a method

epoxi i"ON Teacto i propyl enée

of £EpHLYtIHBRH £ e cHRWRY AL u:%éé’égéé]@rb%y&telﬁ@ eél@flifﬂ&tlon

i nvéntors, there were occurred a probl emthat,
id beeﬂr.omltemedlsummtmedoho ¢oed £poehdatr der waaehopropylene

cont ai ned unreact ed

from the liquid reaction mixture is easily vaporized in usual,
are used. Though the conditions of the distillation are varied
dependingon temperature and compositionof thereactionmixture
to be supplied to a distillation step, a pressure of 0 to 5
MPa, preferably 0 to 3 MPa as a gauge pressure, a overhead
temperature of 50 to 150C and a bottom temperature of 50 to
200TC, preferably 80 to 200C areillustrated. Further, amethod
of distillating propylene stepwise using a plurality of
distillation column may be adopted.

Thus separated and recovered unreacted propylene can be
supplied to the epoxidation reactor after mixing with propylene
freshly supplied. However, according to studies of the
inventors, therewere occurredaproblemthat, when the propylene

supplied to the epoxidation reactor contained unreacted

propylene after the epoxidation reaction, the pressure drop
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propyl ene after the epoxidation reaction, the pressure
drop 7 of the solid catalyst |ayer of the epoxidation
reactor increased. Further, when an organic peroxide
supplied to the epoxidation reactor was contacted
- Wi th an aqueous sol ution of 7a conpound containing an
al kali netal and propylene supplied to the 5
epoxi dation reactor contained unreacted propyl ene
of @ﬁb@oﬂi@ca@ﬁﬁ!?bd@.@y@% é£eBkicPoxildt FonBeadtétiheteased.
probl emthat t i ncrease of the pressure drop of the
Fubthéed, oftién et drajaeri oberblxd depsupgatiednto edet epowdgation
parti cul ar| y remarkable. In the present invention, the
reabboe-dascecohbdcpedovibh a0 agugeudesebiivien L @ddﬁoﬂ'@ound
a pre-treatnment step described bel ow to propylene.
corhaipipgyPan élﬂﬂaé-lt F‘@étaﬂerﬂndst@'ppmél%“%t %‘bPBfl?@ eb?i Hge

at lLeast a part o I d th
ep%gpa&ppoﬁ%ama SR B SO A aster the

ep?ﬁ Sil; O%%P%‘%'g%'tﬁ% rQ:%Qz'r% 171% C%wpesd g)i tﬁ.%‘?n 't'hat the

e SRy gen- contalnlng gani

inEQgEQEnPf géngfgggﬁgé df@été‘fdﬁmd@oli@réﬁ&ﬁé@ layer of

ano [i ke can |i sted. Much of

th8X¥p6RiaartidnirGdiga s qEpoLnalasly geamarkadlen
t he epoxidation reactor. The oxygen-containing 20
or galinctbenpuesds tgényeatdoni.n thiee aéqmm-@@tamb@ammblem
are contained in unreacted propyl ene separated an
conééob@rseulm%my a@ding qpFerda@ataiens ﬁiteped%?@b%ﬂé’elw
oxi dation reaction, and are supplied to the
1:°e ERPY 1S react or acconpanying the propyl ene which

'S T REUCHEdRLA hBCOEEAELAb tmeRtAS tap oLy Rlo [GFM Mt 1ng
°R Bunds

the 0Xyg Atarntng organic  comp ere can be
atI !I.EE%Q‘ a ﬁﬁﬂ!ogfofhé PR Y De RY y@ﬁllemlm eéboxidation

hod of "renoving by distillation, and/or a nethod
reactor, and is a step for removing oxygen-containing organic
compounds contained in the propylene. As the oxygen-containing
organic compound, formaldehyde, acetaldehyde, formic acid,
methanol and the like can be listed.

Much of the oxygen-containing organic compound is
generated in the epoxidation reactor. The oxygen-containing
organic compounds generated in the epoxidation reactor are
contained in unreacted propylene separated and recovered from
the liquid reaction mixture after the epoxidation reaction,
and are suﬁplied to the epoxidation reactor accompanying the
propylene which is recycled to the reactor.

As a method of removing the oxygen-containing organic
compounds, there can be listed a method of removing by water
washing, a method of removing by distillation, and/or a method

of removing by an absorber. Among them, a method of water washing

of propylene is preferable because the oxygen-containing
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of renoving by an absorber. Anmong them a nethod of

wat er washing of propylene is preferable because the

oxygen-contai ning 8 organic conpounds contained in

t he propyl ene can be efficiently renoved. Exanples of

wat er washi ng of the propyl éne are as follows. The

propyl ene supplied to the epoxidation reactor is a 5

m xture of unreacted propylene separated and recovered
orbaefct dempbEnd s dopreined Ih the prapykenthmrebedfifitdiemtly

reaction in wusual with freshly supplied propyl ene. As
remoweidhod of water washing of the propylene, there can

be listed a method of contacting gaseous propyl ene

wi t hExamplespohwahed wisking a&t e PTOPYVILERCR YR 85 HOWS -

with water, and the |Iike. Wen that pro %ene .

suppFP@dPFBPYﬁénépSQPBéﬂPQntPeBE?o?p$§1§é ippyreaghey, is @

nisFHE of Sreachid aabal L AT 4ot e Eferdf tron
thie! E!ﬂ?ﬁiﬂr PQXJ:EESﬁ%d{)Et\Y‘@é Hrtdr tﬁ’lreegg[)kgﬁai:lztbﬂufgaction in
propylene s washed by contacting a part 15 or whol e

ustlail RA ti PN Widb M Ep R PIénS MK Y4 e tifod hef water
epoxi dation reactor.” As a method of contacting with

wadlliglg off t1Rs hutbwflame ] athéng tanobghlikstedgai meghod of
pi peline by sinply injecting water into the pipeline,

coarteicdt imeg Bodeohismianyikpre wishiwrtek! AingEird ofi eentacting
mxer or the like can be adopted. 20 An_exa #e of Lhe

ligudst PrAPYHEBE WhtRJIALRT of N kBP Jc’df&mﬁ'g’&nng afpropylene
aqgi.t at d a_container, _and.a_ni f L peki:ne

o e B AP B 1 oy BB Sontact

fd G y d ; CORt ash di tih@n I
oSN PR AP Bk SOR, b et axe

cAde¥b Uk mdthodoPEBhe bl a gexdiipi @ prdpPlene with water
propyl ene /water weight ratio of 0. 1 to 200, a

i prefer egnpeiguidepropydene 18 washked hoooatactiing afpart
1 to 1800 seconds (excludLn% )
or whole of the propylene with water before supplying to the
epoxidation reactor. As a method of contacting with water,
a method of contacting through mixing in a pipeline by simply
injecting water into the pipeline, and a method of raising a
contact efficiency with a mixer or the like can be adopted.
An example of the mixer includes an agitation mixer composed
of an agitator and a container, and a mixer of a pipeline scale
such as a static mixer if the contact efficiency is adequate.
As contact conditions, any conditions may be used if washing
is sufficiently carried out, but as preferable examples, a
propylene/waterweightratioof 0.1t0200, acontact temperature
of 4 to 120°C, and contact time of 1 to 1800 seconds (excluding
a time for still standing and separation) can be exemplified.

Propylene mixed and contacted with water is separated into an

oily phase and a water phase through still standing.
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a tinme for still standing and separation) can be

exenplified. Propylene mxed and contacted with water

is separated into an oily phase and a water phase

through still standing. 9 As preferable conditions

for still standing and sepa®ation, a still standing

and separation tine of 1 to 300 mnutes and a

tenperature of 4 to 120t are exenplified. The

concengrpiéearableheoady#eoneoFiod HYid lorgaiding and

conmpounds in 5 propylene after the washing, stil
sephaadiion ,andssépar atbndingasntiheepanetnbnatine of kduh 300

oxygen-cont ai ni ng organi c conpound, _ is preferably 200
mippfrelsy andi ghtemperesurenpiesptef 2Ok 2130 e iafht The
or less. The conditions for washing, still standin )
coppendepdion of dhe S¥VeePsFord it dih AP if &@V}Péﬁ’é‘.ds in

Thus 10 separated aguequs phase .i s .di shosed tsi .
DrORYLep6: SHLRE. Ghce VARPIDG FEteh R A B CREaERyLon.
o< 000} gERERALALS oLLal8 SR 2081 HEln 8 98zghiss compouna

is| Prewasiniy 9o oP PRy NG iU @t Nasss) intre P ferably 30
separated “oily phase may be supplied to the

pPRNSBXWEagherbr Bes Orhascondilbions fortwashnimg | b¢ill standing
residual water not only decreases a yield of the

andpsepaatatdron eart i seldtted| to ektainssuchopsenyseneheThus
catalyst, it is preferable to renove it as far as

sepasstndeadquaguy PRAFRd Sof LFRABOMM iRt de thensyaten Pegause

Lt RRFaHE® SR RXo8n G BRBLBEPS AP H e BB ek s

an@(:h%x{)gégb' Ofl¢ ;ﬁ)égﬂfﬁg Xt HEY] RO R¥t Ml b Rhay be used
er od of r

absor ber, -4 method enmoving by distillation, and
adlali® fbf%as@ﬁﬁxgﬁ@f IR enS tHE6GHhhesk pbDMeg . #he separated

i ncrease of the pressure drop of the solid catalyst
0illyy ehasan nary Sep pngRsleiced bho sitpplepoxigation egactor as it
propyl ene to the epoxidation reactor. 25 Further, as
isdedort Isdmdseftdre reficiialeatsd el repdwrdecreases a yield

of the epoxidation reaction but also acts as a poison of the
catalyst, it is preferable to remove it as far as possible.
As a method of removing water, there can be listed a method
of removing by using a separation membrane such as a corelesser,
a method of removing by a reaction, a method of removing by
using an absorber, a method of removing by distillation, and
the like, can be listed. As described above, an increase of
the pressure drop of the solid catalyst layer can be suppressed
by supplying pre-treated propylene to the epoxidation reactor.

Further, as described before, propylene oxide from an
organic peroxide and propylene can be efficiently produced by

the present invention.

EXAMPLE
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organi ¢ peroxi de and propyl ene can be efficiently

produced by the present invention. EXAMPLE 10 The

present invention is described by Exanpl e bel ow.

Exanple 1 A titaniumcontaining silicon oxide catalyst

prepared according to Exanple 1 of JP 2005-195379 A

was screened to 5 obtain the catalyst of 0.25 to 0.5

mmin_ particle dianeter, and then packed in a

fi xeghbegrékewtr eavient ivade sofdextaria® oy skxemtple\ below.

sol ution containing 25% by wei ght of cunene
Exbhygidepdr oxi de and propyl ene (formal dehyde

concentration of less than 10 ppm by wei ght) obtained

i n aAptétepiumreen taiadnm sdddGahaXify Setidest prepared

continuously fed under conditions o i_ght t
acsplrii.lfg( §af FxegpLe oy &;fyﬁepne%maﬁ'dl%g??%ﬁﬁ'”%%é%%e%ed to
el.ocCi of .2 .cni.sec to .gar 0 . i.dat | .
Ob:égé'@t itk‘%‘l?, cgﬁglyﬁtmﬂ%t Ea?ﬁezgﬁs c>/y,o 'aujt C ar%gig 0 préelgés,]l?rleam Gr-er

anghﬁhgﬂl E&EEQ& Bt 8w - i £183C R8T RRaBI¥EGtainless
esi des;

e reaction tenperature 15 was set for 80t,

steld .{hg 582GLIGR ROATIUNA MR SREbY (e¥glt dfecimene
terms of gauge pressure of the outlet of the reactor.

hylditoipkiroxdee rame niropykend atfernaldepydesopgcentration of
difference with time between the inlet and outlet of

leisise thaacl6r ppor b¥swehghhy obbainpdelR # ¥R vprepignent step

h in Fig. 1. 20 | ddition, th ' -
de%g%“:%q'ﬂn 26 Do is A GHL IO ST b S TR HEL AR P 2
abovye S _prepa f.ql | : i . .
o SR S A s 4505 St v
ve?r%t aQ:l'bS 0F0% Wnl AL € Ut 8h PP R0y epBikdalatdfon 2Badtkshi and

| “conmpound, the resultant was separated into an
sifR1aidneahdEsg/ an chgeRU S fphaeesuSeheequnnat igleafard outlet

contacting

of the reactor was observed. Besides, the reaction temperature
was set for 80T, and the reaction pressure was set for 4.2
MPa in terms of gauge pressure of the outlet of the reactor.
In this experiment, the change of a pressure difference with
time between the inlet and outlet of the reaci:or corresponding
to a pressure drop was shown in Fig. 1.

In addition, the solution containing 25% by weight of
cumene hydroperoxide used above was prepared as follows:

After a reaction liquid obtained by air oxidation was
contacted with an aqueous solution containing 2% by weight of
an alkali metal compound, the resultant was separated into an
oily phase/an agqueous phase. Subsequently, after contacting
the oily phase obtained with water, the resultant was separated
into an oily phase/an aqueous phase, further the residual water

in the oily phase obtained was distilled off to obtain the

solution containing 25% by weight of cumene hydroperoxide.
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the oily phase obtained with water, the resultant was
separated into an oily phase/an agueous phase,
further the residual water in the oily phase obtained
was distilled off to obtain_the solution containing
25% by wei ght of cunene hydﬂéperoxide. 11 Propyl ene
pre-treatnent step; Propylene was water-washed by
f eedi ng propyl ene (containing 50 ppnbywei ght of
Priopyimmde prke) tceatmen e ©8eBO0g/ hr, separated and
recovered froma m xed solution after the 5
epox Bemydrere 4629 ofe tew- Wasleed aPY of eaings PEOPYLAPE: o
a static mxer (contact tjipe: abqu econds) . |
(comtsin ing SP BTN ARLEn L bRruR b YAeT Bk A F BFe oy 09/ T
t enper at ure_and the e e_i nsi t
SESREAIAE Pibat MO TR o e B Rrids spAREILY SRR the
contact | | 5 y ' fof 318D &Y hystatic
epﬁ&ﬁf%@&}%ﬁ%ﬁﬁﬁéﬁ&%ﬁ?ﬁf&f iian%%{:groofpsl e%gﬂgnd an
miEAEPESnBHaS & infdl QUEht Sttehds Bl | 1Tn tiL$ etinel, ddfeydentact
concentration contained in propyl ene obtained was
t dn@sesrd hare #asppat By rusightemperdtsreiaid thelpnessiude ynside
15 According to the present invention, there can be .
the aysleeh wasesébdfeor 2d9MRanuend|yabebdWRFRYNYr 6pg| eperied

S DB oL IS S 0L R B
the FREOE AN Ee RRARAT AR 1] 28, PRer ERE HAtE b Yncous phase
trﬂéﬁ@tx i Q@éxa&in@’h F‘f:tl?.rl].&he KakgbMatabAydestbaredtky tiba

pressure rop-o e catalyst layer increased with

cdi€a PhogduGt beBpInednet it #1ndacas agBeNthas lftoppredyt weight.
reduce, can be avoided. 12 CLAIMS 1. A nethod for
conti nuously produci ng propyl ene

Industrial Applicability

According to the present invention, there can be provided

- amethod for continuously producing propylene oxide by supplying -

an organic peroxide and propylene to an epoxidation reactor
in which a solid catalyst is packed thereby subjecting to an
epoxidation reaction, the method having excellent effects that
situations of which the catalyst is destroyed by the pressure
drop of the catalyst layer increased with the production and

the produced amount is forced to reduce, can be avoided.



oxi de, which conprises supplying an organi c peroxide
and propylene to an epoxidation reactor in which a
solid catalyst for epoxidation is packed, thereby
subjecting them to an epoxidation reaction, the

met hod having a propylene pre-treatnment step

descri bed bel ow. propylene pre-treatnent step; a step
of treating at |east a part2of propylene supplied to
t he epoxidation reactor, which conprises renoving an
oxygen-contai ni ng organi c conpound contained in
propyl ene, by washi ng thecrprepyl ene with water. 2.
The nmethod according to claim1l1, wherein propyl ene
supplied to the propylene pre-treatnent step is one

conf ai ni 0g YOI £agt ed, pr Ogash@ﬂ%uéﬁgpyerﬁﬁoéwmgﬁ |%P&Bydlene

reaction m xture after the epoxidatlon reaction. .
oxTfie, mettiieth acoopdiingst ceudrdivir, aheraiganite pelrpgide and

catalyst js a titaniumcontaining silico i d .
proQyirye: 19, Fhe HRCROFORTDr ARECTY ol i m A Giherdi £OL1d
cathgysor gapi epperidsicdensupplaatked titeempoxidatjerting them

reactor is_a  one after which an organi ¢ acid has bee
£Oy cibyRRO* BIAHRN rECRGH QB Cordengm T I e aPfV IR wifer BF pPRLene

prela¥idrnthhesf oy ehOsdtibf ddi@wi:d reaction mxture in
the epoxidation reactor is 0.1 to 3 cnisec. ,
propylene pre-treatment step; a step of treating at
least a part of propylene supplied to the epoxidation
reactor, which comprises removing an oxyggn-containing
organic compound contained in propylene, by washing the

propylene with water.

2. The method according to claim 1, wherein propylene
supplied to the propylene pre-treatment step 1is one
containing unreacted propylene recovered from a liquid

reaction mixture after the epoxidation reaction.

3. The method according to claim 1, wherein the solid

catalyst is a titanium-containing silicon oxide catalyst.

4, The method according to c¢laim 1, wherein the
organic peroxide supplied to the epoxidation reactor is a

one after which an organic acid has been removed.

5. The method according to claim 1, wherein a liquid
linear velocity of 1liquid reaction mixture in the

epoxidation reactor is 0.1 to 3 cm/sec.



