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1 DESCRI PTI ON METHOD FOR PRODUCI NG PRORYLENE OXI DE 5
Technical Field The present invention relates to a-
nmet hod for producing propylene oxide. Mre
particularly, the present invention is a nethod for
conti nuously produci ng propyl,ene oxi de by supplying
an organi c peroxide and propyl ene to an epoxi dati on
reactor 10 in which a solid catal yst for epoxidation
i s packed thereby to subject t oxi dat i on.
Background Art For exanﬂpbpﬁgpﬂgFﬁgd for continuously
produci ng 15 propyl ene oxi de by supplying an organic
per oxi de and propylene to an epoxidation reactor in
whi ch a soly t X} 9 P NES oRxadecd
thereby to }?Srblf‘g‘%:?} 0 %%tg?(?ﬁgitaleog#aikgﬁﬁpubl icly known
(e.g. JP02-042072 A). However, there were problens
that the solid catal yst was destroyed over the break
TeBhalicanotmMienld t he catal yst because a pressure drop of

a tayer of the solid catalyst increased with a

cont | Theupregenttimventhanttelates 1 sdneshod borPFedrcing

to be reduced by control a supgly apount of éa¥/ tion is
prapyleales oxddeay¥pypnparkicyderiyct tBR PEpSERE ‘nvention

talyst. 25 Discl f the | ti-on. U
B e T R et
! i,d t.hod f i :
o GRARAIE SR SR TN 8 pitintion resctos

iR’ g.lcﬁn% 2014Q ¥AtRAPHtIFHIPOByRAdDEL oM 1di péicked thereby
sol1d catalyst for

to subject to epoxidation.

Background Art

For example, a method for continuously producing
propylene oxide by supplying an organ:l.q peroxide and p;:opylene
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 produced 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 produged amount is forced to
reduce, can be avoi ded. Nanely, the present invention
relates to a nethod for continuously producing

| o . pr _
té%ggi CRORAAP A FRAREDT Hh EBLSR A PotidochtadyEt for

i li.d catal i dat oD i
oBRai g o 1. PRRG P eneF 508 B8, 48b 18P foldbdftantion, the
mggﬁo'&eggg‘iggrgvié\rbagl@nﬁf SPrb2ta Rhat! ceehdeNbnst 6F which the

SCr ropyl ene pre-treatnent step; a step

cBltally3d 1 A Gt dodasd by&rﬁlﬁteebuﬁbmpbf thpciaited yist: layer
t he époxi dation reactor, ich 15 conprises renoving

iaereasewe entttieprodacgdoncand jiruptdoducadameent ds forced
propyl ene. Brief Description of the Drawing Fig. 1 is

te geduceshavampea evrfededyvariation with tine) 20 of a

2 el SR SR SR o o
e L0, Ex | Red .

o nbtoady Sront s R rlefETSRLBEY, Ghiph Bapirises

s@&&?@i&m‘g/‘ aanQﬁXLEBe%é’fbﬂfdésa:?& rﬂﬁd}#ﬂlédé/ toPaAdesegidation

I'ng anh orgahi c peroxide and propylene to an

Rt AR YHIRRC ROEoL HaAVZBaeA1gstofbe epdrigfatibor is packed,
epoxi dation is packed, thereby subjecting themto

teRpdakublecting themAD ansepoyidativysteaciipn othenmethod

epoxi dation'reaction, 3 a titaniumcontai ni&g%dsi I ilcon_
havildg cntpropylene (pee- Freatmaat §teRpdeRcT below:

obt alrprlonlgylt.ehr?e %?:Sel-rt?:%ﬁrm%% Ctstlérﬁqeé sme%ho¥ "l.e:!‘gating 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)
of apressure difference between the inlet andoutlet of areactor
corresponding to a pressure drop of a solid catalyst layer,

in Example 1 described after.

Best Mode for Carrying out the Invention

In the present :anention, propylene oxide is continuously
produced by supplying 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 a titaniumsilica 5 catal yst. For exanpl e,
products carrying a titani umconmpound on a silica
support, products in which ad i tani um conpound i s
conpounded with a silicon oxide by a co-precipitation
or sol-gel nethod or titanium containing zeolite

C d be listed, Th i cl ' t f
oCTRRYINS AR RS 3L eTh 1 B840 LT o Bom e

vEgvppiBtent SHERLRe AR PERFFaR pTodibs BRlLE HIGh Yiera.
THERRERANE ¢ M A M "Eafa1 B¢ bEAEhLInG! itanium
cHE 148 v bisn déd Lol €11 sbBREAe i so {1 Te@bltitdieium-silica

pressure“drop of the catalyst |layer 15 nmay becone
ch#hl¢stanrbheebiiplehaptodubes taoryingea titayiehdcompound
of propyl ene oxide may decrease. As the organic
opea oxi Hca caupper by grgsiiaie da whdichy phbhtantum compound is
hydr oper oxi de, tart-butyl P})édroperoxi de a

e

éﬁ t i ke

campourded witha sikkcon gad REQRFeG t%ﬁiﬁﬁ‘ g sol-gel
t 20 th i dati i i

e R A 3 S 8 e o 110vo0
(for ??{Eﬁi%&%et%@gk heZ€0€anidRbEbAREiNning silicon

respe Irn organi c hydroperoxi des descri bed

o2k Lat M Y3t £oa5é PaditdiE i the) epoxiaativndsbaetor is not
act as a poOison of the epoxidation catalyst. 25

paiteichiarlyerestaietedni andecani de appiepsigbélEdletermined
the epoxidation reactor, it is preferable to use the
coasddeddraf the shanecandgizn ghrkhe sepgioRa I phdgpreferably

Opeker h3IBm; ITR RRATAR ALK P AR dsus BBy ¥heh the garticle
RGREF SOPS N "3 o lES et ¥ (3 BBgrvet 2ever
m%?(n{:g.bgan%EPSe?l&?lﬂhe 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 1s 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 polson 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; itis preferable to contact with an agueous 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 alkalig 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

t he or(ﬂgnic aci ds, may _be oe insuffi.cien

i RaFL GO FRAF AP A, E5 ARNPPERY. Fa) C#ARAEN. e alkall

AR R 8 SRS, 0488y hons.
pgﬁﬁgﬁ.:ﬂﬁmsehi%'bﬂﬁtﬁf ahlde theMAaked camdHeiddidipiiied, and an

metal, the resultant is usually separated into

aghe8l5Ys8ldteoANdfaANYI Ve P hhese (domMpduri®r@an anixture
acids were renoved fromthe oily phase. However, when

théeeof gaahcbéSupedox Ade at cobecepdp@tiian taf tihe alkali metal
epoxi dation reactor is a one which has contacted wth

infhengguequssinlntion oflt 48 RERRRAARLY QoMSabAilff PHeveight.
al k_ali metal, a probl emth:{ a pressur.e gtog ogtkhe i

Whep the.geRFGRETALION 17 tOR1 o FeleVineFEGEE fF the organic
' b d. f

abHEE HY ParalB i L GAE  orttnd M hing, Unen roo high,

tHE' e 'n{eh{ R RL thidiiPhl Yréfétton! b£i& decomposition

t
preferableto separate 1nto an aqueous phase and an

r8htYibhase tak! SrgedilingidrgxMddh water. This ,
operation is repeated if necessary. 25 A trace anount

of waAfter thefcemtawbwiithdthe aguacusisolutiionef fheqgompound
separated fromthe agqueous phase. Since this water not
contginsngrthe pakaldrmetal o the TRsnlhant dAcvFBal LE geparated

13t3i%h 2y PapBARA ATapEPoRuS iadS. s she ongRls otes
wgéeargmoved 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 theepoxidationreactorincreases,
may be generated.

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

A trace amount of water is often contained in the oily
phase after separafed from the agueous 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 nethod of renoving it
using a separation nmenbrane such as a corel esser, a

- method of renmoving it by consuming it through a

reaction, a nmethod of renmoving it by distillation and
the like are illustrated, rermpval by 5 distillation is
preferable fromthe industrial viewpoint. Thus
obt ai ned sol ution containing the organic peroxide is

supplied to the epoxidation reactor. _The epqgxi dati on
mpége@i OF THMYEANEWERE o2 'Pﬂt%°$i g&i gemg 3,; using a

[ I . _Th I i b '
R aShend oS0 Pt S o
Sy Sl OIS, St £ RS F vomoving

1PBKHe 33 5248 AHICH rid WHY 11Kk i WXREEraeé@)i fidmoval by
solution to be used. For exanple, when cunene

dhgdiapardvndds preferdbie firém theefrdastaimiwviewpoint.
material 15 thereof, ethyl benzene hydroperoxide is a
m xt uTbugi ohtathedbenivhdonscantadningethel organtefperoxide

tert-butyl hydroperoxide is a m xture with isobutane
igs suppddedattar ithe epfidatioR E@RAChRTused as a

> o0l Thi SpoRiantioBorbantith Sanhe FHE 9L R dH fiquia
p%gng@ Byt %r?é%go a dURGIED! Yorld %’3]%%&19 :L?é)oagﬁuﬂg‘@ance which

ressure € a pressure enough to keep the

15€39Gual FiXitHe prdbdvre Usn@! tdmpéPatupbetndes which the
advantageously fromO0.1 to 10 MPa. A nolar ratio of

reaerilonns st Gohdectedanand muok ibde shbs tantialdydnieest to the
to the epoxidation reactor is preferably 2/1 to 50/1.
rehctanits and productso | Fhe sed- et parhea pybgignce existing

because of lowering of the reaction rate, on the

15, Fa® OFSARLGRERORIHS PAFHBLOR HoPEIRSILs o I example, when
o e ReneFBect REAPh LR pob R Bal it or s
thereof, ethylbenzene hydroperoxide is a mlxture 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 without
especially adding a solvent.

The époxidation temperature is uSually from 0 to 200TC,
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

recoveringfromtheepoxidationreactionsolutiqnforrecycling
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6 unreacted propyl ene of the excess anmount. 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 catalyst,, it is preferably 0.1 to
3 cmsec in usual. Wen the ﬁinear vel ocity is bel ow
the range, nonuniformflow nay occur in the solid
catal yst_layer of the reactor, on the other hand,
qﬂﬁﬁ?ﬁ?ﬁﬂl??ﬁ@W1%%?09ft?hPSGEFQPStHQQQQﬁge, t he

press drop of the s

P hor oaudit Fash, anrtant b bof bRaSEE, VaLRES T of, e 1iquia

regﬂilon |s'€§%% f%;étééEéﬁtﬁgdtggnggﬁé?ggé@§§P°d ig,varied
Gy G I Umpsct n oF ﬂ:d’fﬁiili&%réﬁan?f%&%tim size of

and recovering unreacted propylene, distillation
thecdollid theadyst,| L otiDpreFErHEIPOS 1URBES oMY Séc in usual.
propylene 15 fromthe liquid reaction mxture is

Whegi hey ddameiaze rellvaidiyalis belowutbhe. rahgeghnoheniform flow
condltlons of the distillation are varied depending

eaﬁelé&rrsa;mlwat daYere ofc 4be sRagteEur en the
ott% %‘%"' R4 L iper FebictToigtaRes FbecrRRge. te

e Rl A f‘sﬁo@‘?éag%ﬁ?oéﬁ?g%&r torsigy ot GldEse
'||U3UH%éﬁétéﬂ”ﬂfﬁﬁyléhé“%$ﬁfhiﬂéddiﬁtthbaﬁ& id reaction

propyl ene stepwi se using a plurality of distillation
Madtue nEftdr thiopépoxidatsoncpaastidnang wepataital and
unreacted propyl ene can be 25 supplied to the
rggoMerad Sorrrecyeling tter the enuxidation sppcdos. As a method
freshly supplied. However', according to studies of
qfh%GPFEQEﬁPSr"snd FREPYERIng upKeagted arepmeaﬂ stigtillation

S R TCTRER Y X M-

from the liquid reaction mixture is easily vaporized in usual,

are used. Though the conditions of the distillation are varied
depending on temperature and composition of the reactionmixture
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
200%3,preferablyBOtozootl are lllustrated. 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

W th an aqueous sol ution of 3 conmpound containing an
al kali netal and propylene sdpplied to the 5

epoxi dation reactor contained unreacted propyl ene
after the egoxidation reaction, there was occurr

h d
obtbpiaat et eiyatimianst e qBRxifation ZeactT maTpased.
i t t | f th i dat.i
PREHREE MY 97 ARARRAG PeRORITE APERIIEY FOobP aptiigation
r398¥8fd$§§féBﬁ?aB§88l$£%h19 CQ&%Q 88 sOLYEoRY o d¥ipound
A BT YRRt R 25t 8D Yeser T Deda bel ow Sto propylene.

cJH€?EﬁQH>_/;| GRE Akl sRitEANtarfd §PréFy fefibcBupblie@atonghe
at least "a part of the propylene supplied to the

epbRXadelbAnreactoiocontad nell anviedctied propyliene after the
oxygen-contai ni ng organi ¢ 15 conpounds contained in

epteidabpphemeacsdonhe tiveyge wasowiciurTef amrekkem that the
compound, formal dehyde, acetal dehyde, form c acid

inereansl ofnthenpresRare freR ¢f sthe saliq ¢atalyst layer of

R LB AR, Wbl Ve BRI 7 SPERRE R0
organg ¢ Eﬁgpgyaganeemﬁeghgiom ttp% %%Weqﬁéé?%-flf%ftﬁoblem
are contal ne I N unreacte propyl ene separ at e an

chHBEAVEE §bIvVeiby! 88ath§d Brecttldatmefitbtep dés6F1b8A below

epoxi dation reaCtion, and are supplied to the
tepprbpgliene .r eact or acconpanying the propyl ene which

is recycled to the reactor. 25 As a nethod of renoving

t he oXhgeproprlenai pyeotyaatmentoatopnds, atsieer oftyrating
|isted a nethod of renovi ngjrglgﬁvvater washi

ng, a
akeled8to? PRREVOHENS REARYISNR i HRPLIRA oFO g @Rsx1dation

reactor, and 1s a step for removing oxygen-containing organic
compounds contained in the propylene. As the oxygen-contalning
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 1s recycled to the reactor.

As almethod of removing the oxygen-contalning 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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- ugyel withy

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 propylqu are as follows. The
propyl ene supplied to the epoxidation reactor is a 5
m xture of unreacted propyl ene separated and recovered
fromthe liquid reaction m xture after. the epqoxi dation
OTGR FORROURAE AORF A TRed A0t TS PRSBY LSRG P AR REr L fgentLy
a_nethod of water washing of the propyl ene, there can
I5BAVeSYed a net hod of contacti ng gaseous propyl ene

o ! us |
Wi %le}ngfyﬁﬁﬁggﬁ%g% PRe J-dpyidink AXEE 88810ws .

Wi th n t hat “propyl ene

suppl irgd bRoph RO BLPPLIGA LeAthe epoxidatiion leddtdr 1s a
contact efficiency, a volune required in contact, and

mikke uriek @ fanm reamtsd gropy benet depanatednandt ragovered from
liquid propylene with water is preferred. Liquid

theopuAd Feagtinnomiytuvatattendhe ppoxigatdonmsastion in

of the propylene with water before supplying to the
g ?fyneég&%@uagl%emw%?negﬁ%écf*?’nagwah“ watex

: hod_of j h ' [
i, S5 T b AR PP BR, T4 ghon oe
B T e Y e ARk 11 FAEERAAUE Bt ing

Mg’ ppebydeneni fHivatéP) afidk €heCDipes atherdthat propylene
agitator and a container, and a m xer of a pipeline

supplded tontlas epostialattion reacitbrt he wsualky 1igquid, contact
efficiency is adequate. As contact conditions, an

efSigiianss. ryvolung ceeanliadhingcopsasisf ia@idemeyylike are
SR il B bR A 55 R niens wisp vater
ithB %rggtg%[? e F.ggéﬂ.hlg*_)%éggrlengngs C%Qﬂl@&& tIy" 'E%n‘?:fac]titx% a part
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 effliciency is adequate.
As contact condltions, any conditions may be used if washing
is sufficiently carried out, but as preferable examples, a
propylene/waterwelight ratioof 0.1to 200, acontact temperature
of 4 to 120, 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 sfill standing.



10

15

20

25

atime 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 separagion, a still standing
and separation tine of 1 to 0O mnutes and a
tenperature of 4 to 120t are exenplified. The

R Lan A A4, B P1 Bebftpe ana
%%%@Qt&%nan% $$9372 e Ahas oS Shde s%%&%[%féﬂ 1+Q'h fofeg.cgo 300
oxygen-cont al ni ng organi ¢ conmpound, 1's preferably 20

mA BBt ‘é@x'éf”&t tempedatur® o R ¢ben120T 2Pe @ﬁ&hﬁlllified. The

wei ght or less. The conditions f or washing, sti

coheesditiat it o e tdyel-canteih tilgt orghhfcncompbunds in
propyl ene. Thus 10 separated aqueous phase is di sposed

propyiléne laf terstide eashisyy, istohtstasding and separation,
oxygen-cont ai ni ng organi ¢ conpounds, or is used
agriheepnceprati eBCh oy gen=eonhapnipgorgandc gaypound,

e
{o .t i i i i ;

PR Skt LR8P - Al SahaT Esbhe tby Faphithgy diid Sanaing
aﬁa%'e%%&l&tafaﬂé oe;h?yaﬁéa SPo 25btadd 8ulh g,ggpggeme. Thus

cat al IS prere e to renove It as

sRpatiatied aghitotis'Bhidsd i dispbeeddoubstde tHwsystem because
l1sted a nethod of renoving by using a separation

1rrecxin tantn s dhie axygenecehtainlngiirgambe icompoundshoor g used
by a reaction, a nmethod of renoving by using an

agpidegepten. nif s Hiblendunthias. 8 part thexpef may be used
RHCHPE M Ty S S
Y FPAD B PG 00 L BRSO ABdotor a1t
19eSHUth A kR A LRI LNrePdrihdf VAERP decreases 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 Exanplkg 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

Lgrﬁsl ed flom1re§6§ mﬁ?gﬁ %?hg%ﬁeﬁjtﬁiamﬁ&e below.

%& erf)xi de and propyl ene (fornal dehyde
concentration of |ess than 10 ppm by wei ght) obtai ned

in a @r ¢itaediditdorstfth ity ST E6R loReaEV\cHRALYst prepared
continuously fed under conditions of a weight ratio

adicokidiri¢ Al o/ Exempler Dpyt elP) 2008-296B79i & | wasascreened to
velocity of 2 cnisec to carry out an epoxidation

obdadin dthe avatalysiulafirko2s|§0 @. Shemgin opapticier dliameter,
the inlet and outlet of the reactor was observed.

apss thes, pagkefchnta Fiixadnedfiley reaglor madey,pfggteinless

d_th f i
st e o r33%%%@%&?%1“:’?%?%vﬂwé‘%épﬁﬁ?eé@fnspe

t t
PRt AN I
1% o0 20 ﬁsfnr 53paaﬂgﬁqy bBtaiRedssu’ 8 ﬁf:ept%&tment step

shown 1 n Fig. In"addi tion, the solution

d@y?d;taltmdlg)e'a&% hﬂbﬁ@l@iﬁtiﬁuomlﬂrnﬁedyﬂndpzr oshdttiend of a
above was prepared as follows: After a reaction
weilghitd refttiei o€dl Ol (siolubdamt:i propyienent and & l\mmdaiainear

a ueous solution containing 2% by wei ght_ of. an alk

L0 Aot/ 9 FELSBEEHT P epgkAckd ot Fgagiion, and
g@;g SRR 2 HHYS oY P3es0t 83 e Yn1Bk Bha outlet
of the reactor was observed. Besides, the reaction temperature
was set for 80°C, and the reaction pressure was set for 4.2
MPa in terms of gauge pressure of the outlet of the reactor.
In this experimént, 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 agueous solution containing 2% by weilght of
an alkali metal compound, the resultant was separated into an
olly phase/an aqueous 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
254 by wei ght of cunene hydrgqgeroxide. 11 Propylene
pre-treatnent step; Propylene was water-washed by

f eedi ng propyl ene (containing 50 ppnbywei ght of

f | dehyd Og/ hr, d and
PrODRYen, Faahae e SF BT on arier the & o
epoxi ?Iétgb%efn%a%(is%ﬂ@r%a&eat b E8ba1Ah PLopileried

a sta mxer (contact time: about 5 seconds). In

(LBt dlinThg 569 Wwelght R estneldehpde)ait 4 ratecB800g/hr,
tenperature and the pressure inside the system was
separde® dvih. receverd@rfromhanyivad sodutden afiteyy the
contacting liquid propylene with water, subseguently

epoxtiida tiesu react Lonsandpmter @t A vabe Qf BOe/RRL QR statlc

TR R T STt v
| th 10 b i_ght | ' ' ili

S LB S porbBUAEAE e R S 100
tgxieg\éiyﬁs%dem %zi?tgbglg $8¥ f%é,ﬂuﬂr@l\k’@éfdﬁéﬁﬂﬂng was carried

ene oxi de supplyi'ng an organi c peroxide and

RIORY ¥ntdbthg imﬁﬁmﬁ@rmtn whteb, asabbéduently
catalyst i s packed thereby subjecting to an

thie0¥e Sal LR tIwas iseparated inthqrdpwlene endeth @gueous phase
effects that 20 situations of which the catalyst is

thesugly atdndine ptiliur A foopaldenyde caeargatTRLjon
L CRR C N R L

nmet hod for continuously produci ng propyl ene oxi de,

Industrial Applicability

According to the present invention, there can be provided

an organic peroxide and propylene to an epoxidation reactor
in which a solid catalyst is packed thereby subjecting to an
epoxidationréaction.thenmthodhavingexcellenteffectsthat
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 avolded.
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whi ch conpri ses supplying an organic peroxi de and
propylene 5 to an epoxidation reactor in which a
solid catal yst for epoxidation is packed, thereby
subjecting themto an epoxidation reaction, the

met hod having a propyl ene prgytreatnent step

descri bed bel ow propylene pre-treatnent step; a step
of treating at least 10 a part of propyl ene supplied

to the epoxidation r eact or conpri ses renoving
an oxygen-cont ai ni ng orgarﬁlﬁ\ ound contained in

propyl ene. 2. The nethod according to claim1, wherein
t he propyl ene pre-treatnent step is a step of washi ng

pr opyy eRem, mﬁ%hﬁd%fr onﬂ:ﬁuf’ou .t‘f <§¥6B1ﬂ£bﬁ@ oxide,

aim1, rein propylene supp |edtothe pr opyl ene

wl'P.I[cSh té&ﬁéﬁf@és S$epPpl ?1ﬁ§eaﬁ06f§aﬁﬂ.&gpehtbkﬁ.d®t ahd propylene
propyl ene recovered froma liquid reaction mxture

tafdiereporei@abxonareastoradni shich &l e kil hmltalyst for
according to claim1, wherein the solid 20 cataly

epoxidatiomilspackad, hhﬁgebm su,bﬁﬁ%'s(im thgmfgan ePOB‘idation
The nmet hod according to . claim1, rein the or

rqRahoRe SHEpRAERORCNANARS) S MEARIPIS RAS: LTS EIGHE step
aftmﬂslﬂaﬁlﬂ o: gan: c aC|1d \|;1\;:]IS been rlermveg I6 The
gtoclaim erein a liqui i near
2o AT ot A ChARET ) B g0 Exbiiting at Loast
a part of propylene supplied to the epoxidation reactor, which
comprises removing an oxygen-containing organic compound
contained in propylene. |
2. The method according to claim 1, wherein the propylene
pre-treatment step is a step of washing propylene with water.
3. The method according to claim 1, wherein propyléne
supplied to the propylene pre-treatment step is one containing
unreacted propylene recovered from a liquid reaction mixture
after the epoxidation reaction.
4. The method according to claim 1, wherein the solid
catalyst is a titanium-containing silicon oxide catalyst.
5. The method according to claim 1, wherein the organic
peroxide supplied to the epoxidation reactor is a one after
which an organic acid has been removed. |
6. The method according to claim 1, wherein a liquid linear

velocity of a liquid reactionmixture in the epoxidation reactor

is 0.1 to 3 cm/sec.



