.~e3e nf j(6TFGM as originally filed -1 Ppocess for the preparation of
propyl ene oxide 5 The present invention relates to a process i

.propyl ene oxide is prepared froma hydroperoxide, preferabl i‘mm’mmmmm’w‘
peroxi de, and propene, where part of the unreacted propene is recovere by
means of an appropriate procedure and ig _returned to a reaction Of propene
w th hydroperoxide. 10 In processes in which m xtures of an ”mmmmﬂmmmm
oxygen are &%t ain qml&’ ﬁieflr equently desirable to separate " of
the al kene RRorrfm—s—Hbcere and, for reasons of process economggereturn
it to a stage of the process. A problemwhich arises in such processes is
the formation of ignitaple n‘itxtg{‘es whi cﬁ of .course have to be avoi ded
under all circunmstances T8 53t ?/pfeé’a?gg n otigr%)y FEBEEEin which this
probl em occurs is the preparation of propyl ene oxide, an inportant

i nt er medk at g+l - 1-cal r : A oxi de.
Duri ng t?]e \%1?&m%%ﬁgﬁ\{%ﬁlﬁ%rr%lgﬂéggéItanﬁﬁj[or;'s{:s;sqg]r\glélgfs?gﬂ nrea%g%q%?g: enéi i's
preferably Swgnpdtydernstaxide, pieferablyphydrgeen peeKidee apd PrAPCA® whIRingEt9fon and

i's 20 reuseghedgnih@éd pRepelBliSFdcBered y@eisosess apphbfitatt PRoRUARERR] sS
separated off frqmthe Hrod ct mxtu is.frequently acconpani ed by

, It

ot her | ow b&FPINeH ' BAFATHER L pWH’FE%WHF‘E‘yflmPSW’% ‘present in the product
m xture, including oxygen. The oxygen is usually concentrated in the
propene.and,reaches a.concentration | C t i gni | i xture of
propene 1@nd h&)xpf Sceeﬁ ?eSTH} gvrhrléhp rnélgteur{ 5 O\Qhésnagl é{eﬁ@%ﬁg k&f)%%fl h%@ Zéﬁ%él g%m H %Son
process whi flequersty desiralile taseparate all oaserde offthesdkane fram thipmidiuenandzforB 0 719
768 Proposesefahd i fideallechfiinRERBAL 130 dQad! FRAOBrdcb QAL fiBblcRtiRhl | NG
m xture in an absorption zone. In this, an I nert gas, preferably nethane,
i s i ntroduc@ksasdnsudhpracessercis kg formation pbignitakle Gy aEes Whick B feursphaviekewi se
present in hge hand&Pindeddll Eirstinktendes fohi dafdtgdedson®d concentration at which
the m xﬁgre is no longer in the ignitable range. Furthernore, this
pr ocedu requires a liquid absorption nedium by neans of which the propene
i s scrubbed A proeetshia winieh hbis |protgedr coectifsar the piepafatidn tob prépeylaiesanigd,iann zone.
35 Accordin . i b S: j j e
liquid abso?{lj1 Pr(_glrllﬁléﬁ%l 1 ur%hlaﬁh)é;\q){é tfl gr@gﬂﬁ%gdmfi%gtéfheﬁ%rﬁo%@’géﬁﬁ %@‘? @gig%é! bed for
the , , wperxide Dusingxthelatarkwpait the ppsivet insthifgPiagess ogrRagied: BsoPeRe isn or der
to separate g?éféra@l’y E&fPHEd ofiNHRAF HRApRIIABE Rx iR FonAWRI epdddddidon 4der gt i on
of flammabl e gas m xtures. T,his erocess |\§, therefore e,ncunbergd P%/

in the process. Wh oft from

i ncreaséfl cdedssd apgtarting Baleed en the propene is separate

the product mixture, it is frequently accompanied by other low-boiling components

which are likewise present in the product mixture, including oxygen. The oxygen
is usually concentrated in the propene and reaches a concentration which leads to
an ignitable mixture of propene and oxygen. This represents a safety risk in the

25  separation process which must not be underestimated.

To solve this problem, EP-B 0 719 768 proposes carrying out the separation of
propene from the low-boiling mixture in an absorption zone. In this, an inert gas,
preferably methane, is introduced to such a concentration that the oxygen which is

30 likewise present in the low-boiling mixture is diluted to a concentration at which
the mixture is no longer in the ignitable range. Furthermore, this procedure
requires a liquid absorption medium by means of which the propene is scrubbed
from the low-boiling fraction to be fed to the absorption zone.

35 Accordingly, two additional components, viz. the inert gas and the liquid
absorption medium, have to be used in the process just described for the



5 conplication in terns of apparatus for thg use of the additional
conponents necessary in this process for safety reasons. It is an object of
the present invention to provide a process for preparing propylene oxide in
which it is possible to recover at |east _part of the unreacted propene from
a 10 gaseous m xture conprising oxygen and unreacted propene in a sinple
and safe manner, in order to reuse jt as starting material in_a stage of the
process. W chexidaon efPropene usHigshydepgsR peraxide Hy e tospay ai?r‘gg S5 ECOVRT
preparing ppaRMbenPrépend ihilshiveidinkomp forsesioalof flaathatldigasimixtaes.ng steps: 15
(a) propene is reacted with a hydroperoxide in a solvent in the presence of
a zeolite catalyst to give a mxture (M), where the mxture (MJ) conprises
propyl ene oXihike, procdss el , thareferac tecumbearpdnby imresaed ecostsy dadpeinakastd and
oxygen, 20 .he. pr e i i d fg_ma 11X ) SO as
to give % mﬁ:?({ngbgaqﬁfh %ngé‘ﬁﬁ 8ﬁ)glkg%]tzfdrul§s%gIotg%\(raﬁesgc(t)tfeIE pr%%gggma%cgﬁ@([%ggn, (c)
t he m xt ur e ngdgsgary in thipprogesstior saferyaeasedst with a |iquid medi um conpri sing
at least a solvent to give the mxtures (M) and (M3), where the m xture
(MB) conprises part of the unreacted pro en?1 25 and ny en .and th? m xture
(M2) conpri dis aggbjechef dsPresest ’G‘Uﬁli‘“%‘r@ﬁgﬂ\é‘,eﬁrﬁ’ﬁocteﬂ% %pg“t P3FBE PRAY'SRGi ch has
been separ atoRieGh fwtadidit ¢opmEibiken recsvenat least puapf ke wnehotedygepereasom ar at i 0

of oxyg to propene, such that the m xture is nat. ignitabl d 30
Che 20 o 2afioy® Fxplt SPabing 15ath Ahd Prat Bl Pipdtd i LRl e s

hydr oper oxi deanné¢hin ardgrapatusent asfstating rtatarizal ima stage of thaptocesso fracti ons can,
for the purposes of the invention, in principle be carried out by all

sui tabl e net hods. 35 For the purposes of the present invention, the
separation oVe have Syt that this phigefi i ashieved BY iasPioeess pr Bropares PERRYEENSY neans

of at |east QMR dhfdhl dohirisedata@dstfhe followihg@epshe ot her hand, the conplete
or partial separation of at |east one gaseous conponent froman essentially

gaseous ‘th xture is, for the purposes of the present invention, preferably
carried out usingapn "padysmepd reacted evittnahydroperoxide in a solvent in the presence

of a zeolite catalyst to give a mixture (MO), where the mixture (MO)
comprises propylene oxide, solvent, unreacted propene, unreacted
hydroperoxide and oxygen,

20 (b)  the propylene oxide is separated from the mixture (MO) so as to give
a mixture (M1) which comprises unreacted propene and oxygen,

(©) the mixture (M1) is brought into contact with a liquid medium
comprising at least a solvent to give the mixtures (M2) and (M3),
where the mixture (M3) comprises part of the unreacted propene

25 and oxygen and the mixture (M2) comprises solvent and residual
propene, and
the mixture (M3) which has been separated off and comprises
unreacted propene and oxygen has a ratio of oxygen to propene such
that the mixture (M3) is not ignitable, and

30 the mixture (M2) is fed to at least one reaction of propene with

hydroperoxide.

The separation of a mixture into at least two fractions can, for the purposes of the
invention, in principle be carried out by all suitable methods.

35
For the purposes of the present invention, the separation of an essentially liquid

mixture is preferably achieved by means of at least one distillation column.



5 In this, the essentially gaseous m xture flow ng through the colum is
scrubbed, generally in countercurrent, with a |iquid nedium (absorption
Jrediunm), so that the desired gas conponent i s absorbed conpletely or
partially by the absorption nedi um and_ keaves the columm together with the
absorption nmedi um The gas corrponents) whi ch has/ have not been absorbed can
| eave the colu Vi a %2 sui t abl.e devi ce. the process of the
present inv&Rtt nOthth‘aB‘gsi et Etec‘ornﬁ%rﬁélntseﬁaoatﬁ’é‘ 8 8b 1384 OBy &2R%PUSI qui d
medi um i s peoppogent Tiven anesventigly Qxﬁomm;whreob fos tledbpapbed dfthd peseritqui d

di b d h h b I I ed
via SF}(Sa?i’m’épé ¢ e i) B3 RFAC Phblind SSoce o a percon

skilled in the art, for exanple via the amount of absorption mediumor the

pressur &1 nij g, 2 V%rspé[tngﬂy GALYTD ARED ik (RobaNaR: L8 Gs 3chBpda Dar-

preferaby in icrnity at nosp ssur ntrol via
t enper at ur e gpResyly in eRynfaRCyIFRAL ALl P Hiapighmedpamabsarpiiemmedium), shihat Wge from

0 to 60C, pH@slee'aaEaltsy cbih btﬁtrl@naﬁotﬂea%&ﬁpm@tﬁ@ iallys b e ARSFBhe. For
t he purposes of the |nvent|on the

for. cont .ol | t he
amount | of - pRSOBHB A ERveostharouEE SDBREuTh e ApsorRtiPE FedibRor e 81
medi um dur cogpsasnufspivihirhdfasthhee gotsbeles apsozbeat cdnl lpavielthe aolnmmt viah fadlssor pt i on
medi um Sulg g‘(tl&jlgerence is given to only part of the propene present in
a gaseo Known as the residual propene, being absorbed by the
absor pti on nedi um in the absorption colum or colums, so that propene is

still presef Jteﬂ%fo Bgﬁﬁﬁepeséﬂtttwnﬁoﬁetﬁe'dew&i gést@amé:en%raebmsaﬂ)eat ep. 30
e apsor

The liquid on medi un) used f sorptiqQn In rocess of
the present bwﬁ%hﬁulém%wn.lﬁpmp%.Trheeant%maﬁt/pwatﬁw d$ atﬁogltﬁdttza}bthe for

the absor pt lhqﬁldoftlemﬂpea@ @@mhteﬂﬁﬂxh)adum@l séﬁtmbntg%f tﬁas@apbﬂt béddntedledent s
whi ch arg knOV\@}tO those i

t ab t hi
pur posel’ Ac Y8 Y RYRIPetan W hp@s’g?rbﬁuétaglﬁ faB %%Burpsée?t S%‘?f%?‘bse‘“ﬁ%i"t %‘How ng
sol vent s as aabgor pkampienadlthe amouit -of witiserption medioimobs thep pefssurabinythe ower
al cohol s, MbSBhSH ﬂat?]tlywﬁtmml {attgxgugnab%sts 3 Ba) %I%fé}gslyqy ot YRy Of

exanpl e nethano r opano nol s nt ano
pol yol's, pref etraoﬂpyetlh@%smvf:ﬁgtwle\g@ tbm@rmtts:ra,tatebmvehwsn the @hspEntions uch as

di et hyl et hebuniEtWibl s Bif e Rihgedir AN 602 pRifelabRXMahd adife f2én 25 to
2- met hoxget hanal ,
40°C, is also possible.

For the purposes of the invention, the parameter used for controlling the amount of
propene which is absorbed by the liquid medium (absorption medium) during
scrubbing of the gas is preferably the amount of absorption medium used.

25
Preference is given to only part of the propene present in a gaseous mixture, known
as the residual propene, being absorbed by the absorption medium in the
absorption column or columns, so that propene is still present in the gaseous
mixture remaining after the scrubbing step.

30
The liquid medium (absorption medium) used for absorption in the process of the
present invention can in principle be any liquid medium suitable for the absorption
of propene. Such media include, for example, all solvents which are known to
those skilled in the art and are suitable for this purpose. Accordingly, it is possible

35  to use, for example, the following solvents as absorption media:



- esters such as nmethyl acetate or butyrol actone, - am des such as

di net hyl f or mam de, di net hyl acetam de, N 15 net hyl pyrrolidone, - ketones
such as acetone, - nitriles such as acetonitrile 20 - or mxtures of two or
more of the conpounds nentioned. The abgaorption nedi umused for the

pur poses of the invention is preferably a liquid nediumarising froma
precedi ng process step. This has to be able to absorb 25 at |east part of
the unreacted pr&f#&ie fromthe gaseous mixture (M1 ) with which it is
brought into contact in the absorption colum during scrubbing of the gas.
The I'iquid mediumi uest.i articulardy prefer hi t, .J.east
one sol vent "used clgﬂct)lﬁepg&eggggs il Cgﬁélrs ’eglg)rrl E)iﬁa’rg‘%}é{r)l])tg'i %ﬁ‘gﬂ)‘%ﬁg‘??g tI%Jg

pur poses of the itanehicabop atdres,nfox esarepienméthingoatbaineli prppanelsabutaeblsr opene
and oxygen is, i@ﬁ&ﬁas(c), brought into contact with a liquid nmedium
(absorption nedi conprising at least a solvent to give the nmixtures (M)
and (MB). In this process step, unreacted propene is renoved fromthe
mxture (M1 ) byidioer filysRSHeRAEN tHiRe havThaTdds tfanSBQeBsHi&binky returned to
the process of the present I1nvention. The anount of unreacted propene
removed in this stepis limted by the requirenment that the m xture (M),
whi ch remai ns, mggfernQichbecdiethyl gihet, abtrahydrofufinFdidxhee, nig2-djethdxyethanerpor t ant
froma safety poi,nt _of vi hat the m xture (M3) which | eaves the

absor pt ?@n col un'r%"\]}th'oéyesfﬁglot}a’bl e outlet facility and conprises the propene
whi ch has not been absorbed by the absorption nedi umtogether w th oxygen
has a ratio_of o conbusti bl e conponents 5
present in (M) )étlggskrlkuikgagg%ﬁﬁ?ﬁgﬁﬁgﬁgaﬁtiyiﬁﬁétgﬁé(I\/B) is not ignitable. For

t he purposes of the present invention, the term"not ignitable" neans that
the conposition @hidde nuchur eas( MAdimeaslfoembgidel 0s dimathylab@thmide, | | 86
outside_the ignition limit %outsi de the ignitable range) under the process
conditi &hs under %F@Hyﬁr?h‘?@ 10 separated off, so that the mixture (M) can
be handled without it igniting. According to the definition of the

Ber uf sgenossensc ' 04 part 1 explosion protection

regul ati ons, sec{kl%%)&]lc ) Clmtagr%g%%he term"ignitable mxture" refers to
m xture of gases and vapors with one another or with msts or dusts in

whi ch ignition regiidsSubh adae®dditrdé Opagati ng reaction”. 15 Basically, the
igniti or210I imts are the |l ower and upper limting concentrations of a

a

- or mixtures of two or more of the compounds mentioned.

The absorption medium used for the purposes of the invention is preferably a
liquid medium arising from a preceding process step. This has to be able to absorb

25  at least part of the unreacted propene from the gaseous mixture (M1) with which it
is brought into contact in the absorption column during scrubbing of the gas. The
liquid medium in question particularly preferably comprises at least one solvent
used in the process of the present invention.

30  For the purposes of the invention, the mixture (M1) comprising unreacted propene
and oxygen is, in step (c), brought into contact with a liquid medium (absorption

medium) comprising at least a solvent to give the mixtures (M2) and (M3).

In this process step, unreacted propene is removed from the mixture (M1) by the
35 absorption medium and is subsequently returned to the process of the present

invention. The amount of unreacted propene removed in this step is limited by the

requirement that the mixture (M3), which remains, must not become ignitable.



‘conbusti ble gas or vapor in adm xture with air (or another
oxygen-cont ai ni ng gas) between which the gas (vapor)/air m xture can be
ignited by heating (ignition tenperature) or by neans of a spark. The
ignition [imts are dependent on pressute 20 and tenperature. They are
specified as concentration of the conbustible gas, vapor or oxygen in % by
volume or g/nB for an initial state of 1 013 nbar and 20C. The |%n|t|on
limts of aFnitharmose,dépeHapeday frem 3 safely pojat ebyjsasithat dhe spixture T

conponents. wlhi&xtlbﬁkﬁb‘é tHO A rpTRI RBui®R Rid @@.ﬂﬁhbm/omy faimgmmbﬁlpﬁ‘seméet y 25

paranmeters of co St.i nd vapors, ma oun fol l ow ng
ref erence wBfIPERe m gas&ngbﬁ a}l?%“’ ﬁrgﬁﬁh%f‘g?\ﬂrﬂté%“ %fum §8%§]36r1\3§§

Nabert & ScbgygenSiashamtieiof @kggdfmlosprbpedéemdzmiyl farthtr enmifpsstible dGagwnamd

Danpf e, u £l a ' ) present invention
t her ef or:gea %%Q'gr o@@@sﬁ%&g‘rgé‘é@‘;@g@g%@g@?? é%g?gﬁlg\t/ |tnﬁ\%h| ch the
concentration of oxygen in the mxture (M3) is |less than 12% by vol une,

preferably Ekgsget sééto%tﬁby ﬁé@érﬁ@ﬁvenﬂ@ﬁtﬂhelﬂ&ﬁ{*Notﬁ?ﬁta%‘l@%aﬂﬁﬁ&t fnBan 10%
by volune. 35 For t pur poses of S)rtefgent i nven it is of course

al so possi bF%mP‘éSIG%‘éof)‘rhSﬁ'é‘ﬁB’r%@‘@hWi‘ﬁ tRFe o SPGIWHSI We‘i"ﬁﬁfle IgYYPBCar bons
ot her than pBhARDBLside thé @ﬂfabﬁ-xw@é)amdeh EheDropEs eou@ladng andezopliieh i iyp t o

10% by ght of praqpane,, etha et h but ane enes, . ei.ther

i ndi vi dxﬁ 96%?“3‘@ Qgp }ﬂf‘ﬁ n‘(‘}f XS o?ﬁbﬁg @, ﬁ%atéa&fi%dS El%tréll HMERE- ¢ he

pr esent mve\mbm«im@ﬂosthe ﬂeﬁmhdmsf theBautsgenamscndelsft ChediedbGRel Gdrpawthl eh t he
propene s SRALA gkt Rt R, JEAND, SkePbIoE BN SGRABRTRREeP (2
of the above descri 8 C& 'the present inhvention enera

carri ed out réfersgora mxm«f}f gascg and yapqss @»rl@rqml ajothes ﬁéwlﬂlmtst‘%fbjélsﬁséact or.

10 For the RIKiACEARIoATreduNS ih BYQRDIGAgatidg lefctRsivant ageous for the nol ar

rati o of _propeneto hydroperoxide in step (a) of the process of the present
inventibh to be in a range from0.85 to 5, preferably from0.9 to 2,
particul arl Baﬁb@lﬂﬁrtﬁbighlﬁdimmlﬁks %ré (helloﬁ/cr 3hd upp@rlimitingl @ncalttations of a

hydr oper oxi des, k to tho th

pur poses of ?Wgusg‘r &t Vr’?\? | on %e? apﬁh Ie%)? %&glno’g%ei{scggtagﬁ%% %&ﬁ

hydr oper oxi thetsvesn whneh phefgas r(&apdr)/dlrcpmﬂml@esbmﬂlﬁé bsobﬁ@tmgn(lgm—tm

| 9835907. 1. ?éfigtWEe S byl Iﬂ&n@ro@a% akofrhé NI afe%é@@ﬁdéﬁﬂoh%r&ﬁlﬁf:eram)/

carri ed out us per oxi e as dr oper ox| de urt hernore, the

conver sg8n @pd Fﬁ}@ﬁ%@féﬁ’ @?b%ecﬁ@e?lﬁeé f% 50‘(“&51“ ?%Onp‘Pfé’P% cammbystible gasy X8RAE f r om

70 to 99% raf@isa%emh%b valun® @/ in’ B6P ahSinitial S8kofNa0 13 bdraint 2026, pr ef er ably
in arange from80 to 95% Accordingly, the present invention also provides
a process as described above in which the hydroperoxide is hydrogen

per oxi de andhehignition ieritsi afra miixthseddepgrd egsentaadlyden the comgpositian dfdtsimainhe

range from %gm&)gngrﬁs% Lﬁgngs which may be mentioned by way of example of safety
25 parameters of combustible gases and vapors may be found in the following
reference works: Coward & Jones, US Bureau of Mines Bull. 503 (1952); Nabert

& Schon, Sicherheitstechnische Kennzahlen brennbarer Gase und Diampfe,

Deutscher Eichverlag, Braunschweig (1963).

30 The present invention therefore also provides a process as described above in
which the concentration of oxygen in the mixture (M3) is less than 12% by
volume, preferably less than 11% by volume, particularly preferably less than 10%

by volume.

35 For the purposes of the present invention, it is of course also possible to use
propene containing up to 10% by weight of hydrocarbons other than propene.



‘For the purposes of the present invention, it is in principle possible to
use ‘all sol vents which appear suitable to a person skilled in the art. For
.exanpt e, solvents used may be 35 - water, - alcohols, preferably | ower

al cohol's, nore preferably al cohols havigg | ess than 6 carbon atons, for
exanpl e net hanol, ethanol, propanols, butanols, pentanols, 5 - diols or

pol yols, preferably those having | ess than 6 carbon atons, - ethers such as
di et hyl et hEPT examplaniher BIORER, USEH 63k qantaln Sp dpef%x%t“w%,of propane,

2- met hoxyet ganfd, ethblene, Batadé Sr Putdhegitiiei mdivideallypbeans nhinture of aodb vpe, -

am des such_as g%nethylfornanide, di met hyl acet am de, Nnet hyl pyrrolidone, 15
- ket ones sHOFF ™ Rletone, - nitriles such as acetonitrile - or mxtures of
two or nore of the conpounds mentioned. 20 Methanol is preferably used as

sol vent Jor Aw&d@%i,ﬁ%@?ré&mt RASedddreNLd Bhhvids aZpRJc&;seasC@és it shdvB it er ()
of the process of "t'he present invention, 1t 1s tn pr|n0|£ e possible to use
al | zeol i t ewbinhghg properpved coptainsgiatodit% by wveight of ethgr hydreearbenssuch a
reaction. Preference is given to using zeolites in which iron, titanium

vanadi um chroni um ni obiumor zirconiumis present. .
Step (a) (Ert] the above described process of the present invention is generally carried

out in a main reactor (1), preferably a shell-and-tube reactor.

10
For the purposes of the invention, it is advantageous for the molar ratio of propene
to hydroperoxide in step (a) of the process of the present invention to be in a range
from 0.85 to 5, preferably from 0.9 to 2, particularly preferably from 0.9 to 1.2.

15  In principle, all hydroperoxides known to those skilled in the art can be used for
the purposes of the present invention. Details regarding the preparation of
hydroperoxides or the preferred hydroperoxides may be found in DE-A
19835907.1.

20 However, the process of the present invention is preferably carried out using

hydrogen peroxide as hydroperoxide.

Furthermore, the conversion of hydrogen peroxide in step (a) is preferably in a
range from 70 to 99%, preferably in a range from 75 to 98%, particularly
25  preferably in a range from 80 to 95%.

Accordingly, the present invention also provides a process as described above in
which the hydroperoxide is hydrogen peroxide and the conversion of hydrogen
peroxide in step (a) is in the range from 80 to 95%.

30
For the purposes of the present invention, it is in principle possible to use all
solvents which appear suitable to a person skilled in the art. For example, solvents
used may be

35 - water,



‘30 Specific exanples are titanium, germanium, tellurium, vanadi um,
chrom um, niobium or zirconiumcontaining zeolites having a pentasil
.zeolite structure) in particular the types which are assigned on the basis
of their X-ray diffraction patterns to_t7he ABW ACO, AEl, AEL, AEN, AET,
AFG AFl, AFN, AFQ, AFR, AFS, AFT, AFX, AFY, AHT, ANA, APC, APD, AST, ATN,
ATO, ATS, ATT, 35 ATV, AWO AWN BEA, BIK, BOG BPH, BRE, CAN, CAS, CFl,
CGF, OGS, CHA, Ceicohascpretsanrblydgmer misgholpomoreprsferppty aleghals heying foss, DI |
EMI, EPI, ERI, EgVn &EbohAdbmEEBr efdniple @EthaddPCethhikdy, p@%olé,sﬁﬁtaﬂo—lﬁﬂ _9_
JBW KFI, LAU, LEV, LIO LOS, LOV, LTA, LTL, LTN, MAZ |, MEL, MEP, MER
MEL, MFS, MON, MPROtaR@d® MTE, MIN, MTT, MIW MM NAT, NES, NON, OFF, OSI,
PAR, PAU, PH, RHO RON, RSN, RTE, RTH, RUT, SAO SAT, SBE, SBS, SBT, SFF,
SGI, SOD, STF, STl, STT... TER T T « VE VSV, WE,
VEN UG ZON st At B edvelseels ity e hevide tese g <o a0 o o more
of the abovenentioned structures. It is also conceivable for further
titani um containi i Lmg. t JGlaHr 8 , : 1,
UTD-1, CTT-1 or 8@% E%ﬁ%(lt)l %g(ﬁﬁ@%&%ﬂr’ttﬂe %rf)cess’ glf()k%}% lﬁzﬁgéé%yfgl;%ti on.
Further titani um2cBetbaxyathaokeol i tes which may be nentioned are those 10
havi ng the ZSM 48 or ZSM 12 structure. In the process of the present
invention, preference is given to using Ti .zeolites having an M-I, MEL or
ni xed  NEL st £Herspgha Wﬁﬁé?"%ﬁ%ﬂ%@“@%%’es of preferred zeolites
are the Ti-containing zeolite catal ysts which are generally 15 referred to
as "Ts-1", "Ts-2", ."TS-3" .and als j J hayi r K.
structure iéonorﬁﬁ'(l)%ess mstuﬁh(Sfjazseol(ﬁ?lg{.hﬁﬁgrh%#’gdgént ﬁ!n%%gﬂ?%%%%reyore al so
provi des a processethdpyimeliddnbed above in which the zeolite catalyst is a
titaniumsilicalite catalyst, in particular a titanium ZO
silicalite' catalyst having the TS-1 structure. Further details regarding
the cat & ysts m&swnewcsésegﬁa{w,i n particular zeolites, may be found in
DE- A 1010139.2. 25 The mixture (MD arising fromstep (a) consists
essentially of the follown onponents: propyl ene oxi de as desired process
product, solvent MEESYE gﬁjgcﬁfodlﬂ)n%ﬁee, unr eact ed hydr oper oxi de and oxygen.
Furt her conmponents which may be present in the mxture (M) are water and,
30 dependi ng on tol??mgfuﬁd’&ad}qw ror'?%?%\ﬁfa{et&%ﬁl SARICREnRineline propene used,
propane and further hydrocarbons, ere t é) conpounds referred to as
"hydrocdPbons" are of course different frompropene. In a further step (b),
propyl ene ogéRanct iSHRRa1§dsdd fGolvent forhdipRpoddos BRsSiHVdntivg. 35 from step
(a) of the process of the present invention so as to give a mxture (M1)
conpri sing unreacted propene and oxygen.

As zeolite catalysts in step (a) of the process of the present invention, it is in

principle possible to use all zeolite catalysts known to those skilled in the art for

25  such a reaction.

Preference is given to using zeolites in which iron, titanium, vanadium, chromium,

niobium or zirconium is present.

30  Specific examples are titanium-, germanium-, tellurium-, vanadium-, chromiom-,
niobium- or zirconium-containing zeolites having a pentasil zeolite structure, in
particular the types which are assigned on the basis of their X-ray diffraction
patterns to the ABW, ACO, AEI, AEL, AEN, AET, AFG, AFI, AFN, AFO, AFR,
AFS, AFT, AFX, AFY, AHT, ANA, APC, APD, AST, ATN, ATO, ATS, ATT,

35 ATV, AWO, AWW, BEA, BIK, BOG, BPH, BRE, CAN, CAS, CFl, CGF, CGS,
CHA, CHI, CLO, CON, CZP, DAC, DDR, DFO, DFT, DOH, DON, EAB, EDI,
EMT, EPL ERI, ESV, EUO, FAU, FER, GIS, GME, GOO, HEU, IFR, ISV, ITE,



-9 The separation of propylene oxide fromthe m xture (M) and the further
wor k-up of the other conponents present in (M) is, for the purposes of the
present invention, preferably carried out according to one of the follow ng
two process variants, viz. variant | and variant 2. 5 These two variants,
whi ch are schematically shown in Fi gure 1 (variant 1 ) and Fi gure 2
(variant 2), are described in bel ow. Variant |: referred

met hod (var iVBW. KFLiL§U, J.I‘I;Vougeb&satlqu‘) bTA, tide, pIFT)lHyW lgMEBbnpri ses
fractionati NEPhRIER, 00! MASYIMON, IMOR), MSOI'BMTE, dast, mTT, MIWi Mwwol um

(2), uhi o I EEC b NORADIIGEP I SBRECT Rilo! R R, it fgAg! on
m xture (MORYT, SAOpSASESHE; SBS,\SBI,,SHHE)ISEH, tSODh§HF OFEY, QWTCIG‘ER)(TH@I er
The top gra%éﬁ“ﬁs@%f" %ﬁogﬂg‘“\is%) RAEDP ﬁs YO8t 726 ?er CPrﬁé’t’uFe@(gB%x

unr eact ed propehe and oxygen (S piassed a furt 0 0l'he top
fraction fromxpmss"u@mea riye] fromytwaier mere @ﬁ)trhprabgéersmmnethmumu@soﬂ i90

sol vent . aﬁébeco%g goie 6f fulriiRr Hfaﬁ-‘nﬁﬁﬂicohﬁi{ﬁ k&ﬂrtestllifrlﬁgo@le stréty| &ﬁgcﬁrom the

col um (2) prefera I,ﬁ_contal ns Iess t han % b artlcu

preferably [%S8Ztitad Bk b Rd; Ght-1 QSTCI?& ‘%Pebﬁuseﬂh“ IREH‘F?SE g thetﬂﬁ%sem
propyl ene oxhektiof. Fakiesm tnirﬁuw@ntdmng%bm fwhae in@ babentiohe® are those

approprigte, su C up steps in which the propyl ene
oxide i 6 6‘51‘/5'&%'&56353’1 %885#M??ﬁ$$%¥ “conponents present in the bottom
fraction, e.g. solvent and water, and purlfled In the work-up of the

bottom fracty,q, g&@é&& aF 'I'lllil@ pﬁe@ént 1‘nbedt§gh p?é}ex%ﬂéé E@kﬁef o ?ﬁ@ ?P%&?n&he

sol vent and feus ver ed erably

returned to heving g/ IFLTMEL @pm%mﬁdﬂm@w d%s!rihlﬁﬁsmes)ﬁc %qnplcsﬁ@f

mxture (M briferr6@NRbfifes £eS ! T@-’cbﬁ’taﬂﬁn%%@lﬂ@t@(ﬁalpﬁt@p@ﬂl%haﬁl@ Qéﬁégﬁfy atnﬂ i's
n e

passed to t he_absorpti, | 3 5 furth

absor ptilén defetigA o 25, Qljlgngp ig;%fjs)rrﬁ gt Y\S‘?% )Ze‘i’léte%lg‘PﬂBEé‘dfrWFwo%rt or
all of the rﬁtmbweelsbﬁ@phbuswlm B-kdusditd.i qui d bottom fraction fromthe colum
(2). Here, the mxture (MJ ) or part thereof, which conprises solvent,
unreact ed hydroperoxi de and water, serves as absorption nmediumfor part of
t he unr eact ethepppertenperdmanthefefone albe provides e frivbess )as dasciibesl ph@cebs of

the present »&;jrﬂﬁé gébhté *&Eta@&?i&”& tidniA’ PRGTRA A ?&eﬂ? Béﬁgéfaﬁtae&aﬁi?ﬁwg t?e

m xture (M1 can be contr via the anount of fiq m xture

used f or2OscrsiligalifRcatapst davingihe oy siustyrg) 1 ) .

Further details regarding the catalysts which can be used, in particular zeolites,
may be found in DE-A 1010139.2.

25 The mixture (MO) arising from step (a) consists essentially of the following
components: propylene oxide as desired process product, solvent, unreacted

propene, unreacted hydroperoxide and oxygen.

Further components which may be present in the mixture (MO) are water and,
30 depending on the propane or hydrocarbon content of the propene used, propane
and further hydrocarbons, where the compounds referred to as “hydrocarbons” are

of course different from propene.

In a further step (b), propylene oxide is separated from the mixture (MO) resulting
35 from step (a) of the process of the present invention so as to give a mixture (M1)
comprising unreacted propene and oxygen.



10 The anount of the m xture (MO ) is preferably set by neans of
appropriate control systens known to those skilled in the art, which may
conprise, for exanple, at |east one bypass or valve system 15 Thus,
mxture (MJ ) can, if required, be divigded into two or nore fractions.
Preference is given to using at |east one of these fractions in the
absorption colum as absorptjon rredl um UI d crubbj ng t he
gaseous ni xth GFéeEWt!LO“)OfSH*H Ylepe, e¥idg frage kl % 1“9[51‘ ‘a)ﬁf (W?d"é’gnot fed
to th hehablsowttg@rmnal wﬁ‘ip@rwmsbpregﬁltcmngﬂ¢ds, for thSplﬁpbsesetbﬁ/tlfer W;q)fd@(;]rpaL t,
with the liquid.m xtu eavi e a n.c 3.|n I t he
part of theq'bvrCBB@ﬁeprg%g%tFl Egioﬂ?r}n?%?f)ﬁﬁ'éé)%meiog tt{%golé% Ing ¥ oSO ﬁ%ssst ep
(residual pwveparig)vii. szapaﬁslemtctvarlangi!ve a mxture (M2). The scrubbing of the
gas in the absorption colum (3) thus renoves part of the 25 unreacted
propene fromthe mxture (M1 ). Accordin the m xture (M2) com ng from
this procesd hgseetw@dﬁ@mtgewmcasarawahewt&aﬁﬁéhawa inpgewnb shERS lgfandhe

absor ption mggire!M(vafiny eNtare WEEAPeindiewil BA6wWed hydrogen peroxi de. The
gaseous m xture (I\/B) which i kewi se cones fromthis process step and | eaves

30 the absorption colum (3) through its own outlet device therefore

conpri ses theaﬂaﬁrtz of the unreacted propene which is not absorbed, together
W th OX){@ The conditions in the absorption colum (3) have to be chosen
so that “unr eact ed propene and oxygen are present in the gaseous m xture
(M3) | eavi ng\ tpnefeBsd abetbogt(variant ol .ufig. (B)ofi sepatating eoff dhé¢ propydene hsidei xt ur e

I's not igni tc@fﬁ:pﬁses fracjcl%ngﬂl’rfgt fig cgﬁ‘gdlfct nh;ctufesfréﬂnstﬁe Iﬁ?cﬁﬁ i'é%kﬁ)r i oF ins @ thmamount s

of other vol at nents resent I1n addition to unreacted propene
and oxygen i(® wh@hrﬁl%@y gol} qvea)thef%n geaetas (L) tfwyc aéw fgctien and 2 fgdemone
fur}g her r ea(ﬁabﬁ&ll Flfheﬂicﬂﬂﬁxﬁ\@rawlérhﬁ‘énhﬂﬂrdbnﬁﬁh lomf)dm mmratme% ECABE WS (4% \2)
prefera el l -an reactor. In t after-reactor m XiHr e

i's once?ggal ﬂlsvﬁ'&‘rrfl%agﬁﬁg ?{Pi&fé’as"r?"hﬁﬁ A Vi e ﬁ"]he 6?%%8%%0[&%%[{1 ‘{"ﬁerl}Wr‘fé t ed
hydr oper oxi demprisésl mpsthsmopyliene bkide mnceactas rivPyne andadxygen and sppassedl tg
reacted with ftR&ec ﬁ.uﬁt? f[)or m propyl ene oxide, giving a m xture 10 (M4). The

crude out put romt reactor (4) accordingly conprises propyl ene
oxi de, solvent, water, unreacted propene and | ess than 500 ppm of unreacted

hydr oper oxi @& thp fraction from this column (2) may further comprise small amounts of
20  solvent. In the process of the present invention, the top fraction from the column
(2) preferably contains less than 60% by weight, particularly preferably less than

50% by weight, of solvent.

In column (5), the propylene oxide is taken off via the bottom fraction and, if

25  appropriate, subjected to further work-up steps in which the propylene oxide is
separated off from the further components present in the bottom fraction, e.g.
solvent and water, and purified.

In the work-up of the bottom fraction from column (5), it is also possible to
30 recover the solvent and reuse it in the process. The recovered solvent is preferably

returned to step (a).

The top fraction from the column (5), viz. the mixture (M1), consists essentially of
unreacted propene and oxygen and is passed to the absorption column (3) for
35  further work-up.



The m xture (M4) can subsequently be worked up further to separate off the
desired product propylene oxide. Al or part of this work-up can in
Jprinciple be carried out in a further procedure separate fromthe process
descri bed above. 20 However, for the pUfgposes of the present invention, the
m xture (M4) is preferably transferred inits entirety to colum (5) and
there conbined with the top fracblonfromcolu ((2). The mxture ipn colum
(5) is procé‘bg’é&bé%rpﬂ‘é%E‘P]l“BE’d(% ¢ 8aseous mixty O(MBI‘?/ Sc‘?’ﬁ@“p‘?’%ﬁ@ﬁ‘i‘ Of A&%ent i on
?I sohpr oVi d@ﬁth@ RiIxQGE $H1085 vdegﬁf lid&@cﬂb@hﬁﬂérabﬁom?bﬁhﬁé helumrx(tzwlgex{ej\ﬂhg (o)
urt her co i ses ropero e.an in the .further S al e
fol | owi ng.t FUXGRe(Mpa o Taetitesos Phich doaieise Spvafin diteded RupbirellE: be) s
foll ows: 30 a(ldi)watdnesemvestasrabs()mpnmechmkmfne;iam\nof thef unredted proppenpresentt hat

t he propgne, I{fﬁ@ tu‘% st of the unreacted hydroperoxide present in the
m xture orm Iene oxide, giving a mxture (M), and 35 (e) the
m'xture(l\/kl) i's returnedtothe separation of step (b). - 12 Variant 2: A

further prefgieSiosmRt BP@he(;%@ﬁdn@vaegtlor{ itBe ardduRtiof URRRHCRL! ﬂ?@pé?l'é%l@%!ﬁ:ﬁt@& oxi de
fromthe product m xture from errlng

reactor i ses
the product T9mhfher mpxgute ML) acae&%?ﬁ?tr@@?dmm%ﬁ?%ﬂfﬁlqm
reactor ( 1lugedsfodlsérabbihy chie gdzeousi niixture (M) is separated into a top
fracti 02 and a bottomfraction. The bottomfraction fromcolum (6), which
conpris % propyl ene oxi de, solvent and unreacted hydroperoxi de and water,
i s passed t @htantoner ofwbe kminpirs (MPY is prefenaklylset by means of appsopriatel cowpdr at e

of f L1e P ORyhene ks A%0 (FhE SehoeRl R FReRlich PndkPimbialdl O LEafiLn | o

recovered in course o he wor up 15 raction fromcolum (6),
viz. the m J@taﬁtr@e(twmss)m Vabiesiysien. essent | aI I y of unreacted propene and
oxygen. M xture (M 1) is transferred into the subsequent absorption col um

'Epe sl)ln\]/ém B%o g%ewérﬁm{:%)teullf erecﬁlll\{lre]d )be alv1ci:elau1t}1tt)§ C%w\cl)m grh nﬁ)]r'g' f?gctigr?g.t of
Preference is given to using at least one of these fractions in the absorption column

as absorption medium (liquid medium) for scrubbing the gaseous mixture (M1).

The fraction of the mixture (MO’) which is not fed to the absorption column can be

20 combined, in its entirety or in part, with the liquid mixture leaving the absorption
column (3), in which the part of the propene absorbed from mixture (M1) in the
gas scrubbing step (residual propene) is present, to give a mixture (M2).

The scrubbing of the gas in the absorption column (3) thus removes part of the

25 unreacted propene from the mixture (M1). Accordingly, the mixture (M2) coming
from this process step comprises residual propene and the components of the
absorption medium, solvent, water and unreacted hydrogen peroxide.

The gaseous mixture (M3) which likewise comes from this process step and leaves
30 the absorption column (3) through its own outlet device therefore comprises the
part of the unreacted propene which is not absorbed, together with oxygen.

The conditions in the absorption column (3) have to be chosen so that unreacted
propene and oxygen are present in the gaseous mixture (M3) leaving the
35  absorption column (3) in such a ratio that the mixture is not ignitable.



20 bottom fraction fromcolum (6) so as to give a gaseous m xture (M3) and
a liquid mxture (M2). Consequently, the recovered solvent serves as
.absorption medium for the unreacted propene present in mxture (M1 ) in
this variant of the process. The gaseaqus M xture (M) conprises oxygen
together with the part of the 25 unreacted propene in m xture (M1 ) which
has not been absorbed by .the sqglvent. The I|i accordi ngly
conprises t Farthgsmpsh it 1Scjer H‘ésts%kﬁ ? ‘Hg EHO a{ﬂ"n‘é)é'&%%’%ttsﬁgd
(residual pbeprRet.in hdditibh $o uaeaased pmfpemdwmqamgesm the rhikeirp (SR Nt

i nvention, the anount of propene which 30 is absorbed by the absorption
nediun1dur|ng scrubbi ng of the gaseous mxture (M1 ) can thus be

control |l ed The mieumnOM2) iof feslokw et leasti ohe i furthere deagtiombefoppaneoe wishi um i n
t he absogp t opene is
removed hﬁ@hgaﬁggﬁﬁééh Pm%&b?@@ ﬁ%§§%§§%sﬁﬁﬁgag§g%fg??§; medium and is
subsequently returned to the process of the present invention. The anount

of unreact eg, er%@@eefc%msr%ﬂxmrb hiv) ¢ Bfce @aﬁﬂ aalrhﬁdédtmtﬁ ARh' @GhaEHENt

that the remaini ng m xt not nita

Condi 1 ons. P PIIRSHS BB ParFIEH THATQPPOUTE STbErePe & DR GUERE MRS ¢ he
pr opene- andalwdsy edmplersl pirducted witk prapend idBformipropylemawmade,tgieing lasnixpire on

col um Qa ilﬁ/lg own outlet facility is not ignitable. 5 Mxture (M) is

di scharg 1( the absorption columm, if appropriate worked up, and then
returned to step (a) of the process. In the process of the present

I nvention, ﬁgmdétoﬂ e 6195 e tﬂe%feepfés%rm Actomlyeémﬁﬁ@es%@pﬁ&wxn@@ to

step (a) of 't roc pr esent nventlon t herefore aI SO0 provides a
process as a‘é@%fitr b‘ééFebbéWEf’aFWdWrﬁ’FQﬂ?nF hén lestir hap |\/§5)8I BPpe ®ft Ynteaptedct i on
of propene bdldpévdideper oxide in a further step (f) following step (c), as
fol | ows; f) the m xture (M2) is worked up if appropriate and returned
to stepiia) Li st of reference nuneral s20Figure 1. 1Main reactor ( 1

) 2Col umm (ZMAhsmmi(Wbohmmnbs(eayatmrytbe-wcahcd op {utth2s t&Geparate ¢fF)thegure 2:

ig/glr gvr:?fg(raiém%dll#)g&grﬁw@é% 3@95%@/}& ano ﬁfﬁﬁég éahsﬁloimnCl eart{gl from

wor k- up carried out in a further procedure separate from the process descnbed above.

20 However, for the purposes of the present invention, the mixture (M4) is preferably
transferred in its entirety to column (5) and there combined with the top fraction

from column (2).

The mixture in column (5) is processed as described above.

25
Accordingly, the present invention also provides a process as described above in
which the mixture (M2) further comprises hydroperoxide and is, in the further
steps (d) and (e) following the step (c), fed to a reaction of propene with

hydroperoxide, as follows:

30
(d) the mixture (M2) is admixed with further propene so that the
propene reacts with most of the unreacted hydroperoxide present in
the mixture (M2) to form propylene oxide, giving a mixture (M4),
and
35

(e) the mixture (M4) is returned to the separation of step (b).



- 14 A Ofgas Z: To further work-up - 15 W claim 1. A process for
preparing propyl ene oxide, which conprises at |east the 5 foll ow ng steps:
(a) propene is reacted with a hydroperoxide in a solvent in the presence of
a zeolite catalyst to give a mxture (Mg, where the m xture (MJ) conprises
propyl ene oxi de, solvent, unreacted propene, unreacted 10 hydroperoxi de and
oxygen, (b) opyl ene oxide is separated fromthe m xture (M) so as to
give a m xt ﬁﬁmﬁﬁél ) which conprises unreacted propene and oxygen, (c) the
m xture (ML) is brought into contact with a liquid medium 15 conprising at

| east a sol ve ' . m e (M3
conpri ses péb‘ ?&%}$69t efgﬁﬁér {Ial‘geé d( dﬁ?lgﬁteﬁﬁe %\nzangs%g%)ﬂu%&h?}a&%%%%%ggﬁ\é )
conpri ses saohe pradusinohixtarsi Goml thpmq;erreact@rn(d)mmpeimh@armfming ¢he pR)dugihi ch
has been Se%&a&sﬂuafa coftitfh 8 il tirs& féﬂb@@%@ﬁmm&e@teﬁ(mﬂd%m has a

rati o of oxygen to (g)ene such at tHe mxture (M3) 1s not ignitable, and
where the mt ’@u'(el\@'} iig Sﬂ@ﬂ“@@)“’é‘”l“&h@“‘%@“ﬂé‘é@t‘@&h I3t opene wit h
hydr operoxi de. 25 2. A process as claimed in claiml, wherein the

coment 2| S R i s, B kSRS phRet A P

conpri ses hydd apsraocved dedeoperaxide arrd witer, fisipadsed tosfuethsr Wwdik-emetepedo WQde ovm' ng
30 the ep wi t h hydroperoxi de, as
fol | ows %(d)t(é;%feurfrlﬁsg?%dr)sée%ﬁ\i?gﬁ %‘é@gg@[}ﬁaﬁ further propene so that the

propene reacts with nost of the unreacted hydroperoxide present in the

m xture (MITHeQolRhiThidsGiNh Shie b@ﬁbﬂefracﬁbwl@gecevépeatim& doMide, of3tﬁe %@k (e) the
m xture (Md) I's returned physically to the separation of step (b)

up.

15 The top fraction from column (6), viz. the mixture (M1), consists essentially of

unreacted propene and oxygen.

Mixture (M) is transferred into the subsequent absorption column (7). In this, the
gaseous mixture (M1) is scrubbed with all or part of the solvent recovered from the

20  bottom fraction from column (6) so as to give a gaseous mixture (M3) and a liquid
mixture (M2). Consequently, the recovered solvent serves as absorption medium
for the unreacted propene present in mixture (M1) in this variant of the process.

The gaseous mixture (M3) comprises oxygen together with the part of the

25  unreacted propene in mixture (M1) which has not been absorbed by the solvent.
The liquid mixture (M2) accordingly comprises the solvent together with the
propene which it has absorbed (residual propene).

In this variant of the process of the present invention, the amount of propene which

30 is absorbed by the absorption medium during scrubbing of the gaseous mixture
(M1) can thus be controlled via the amount of solvent which is used as absorption
medium in the absorption column (7).

In this process step, unreacted propene is removed from the mixture (M1) by

35 means of the absorption medium and is subsequently returned to the process of the
present invention. The amount of unreacted propene removed in this step is limited
by the requirement that the remaining mixture (M3) must not become ignitable.



- 16 4. A process as clained in claiml1l or 2, wherein the mxture (M) is
fed to a reaction of propene with hydroperoxide in a further step (f)
following step (c), as follows: 5 (f) the mxture (M) is worked up if
appropriate and returned to step (a). 53 A process as clained in any of
claims 1 to 4, wherein the hydroperoxide is 10 hydrogen peroxide and the
conversion of hydrogen peroxide in (a) is in the range from 80 to 5% 6. A
process as dhajdnsditions dpythsf akspention qolyyns(7) e thetg e hosaty 5o dhatathg) yst s

a titanium %kéﬂeﬁ@Jah&-%xyg’érﬁédfﬁimmlgﬂnﬁﬁfré i(¥13) ahiéh leavénthe Bbsorpfigratdlugn
catal yst 15 havin f. A process as clained in any of

claims 1 toVIt ‘g‘i‘@}‘ et ﬁ‘éﬁb%%ﬁ@nl}%@ﬁ contains up to 10% by wei ght of
ot her hydrocarbons .An.A; L. ANYI ANI Aa. AaY . Aal . A(.ANLY . AalY . Aul.

| . AN. A, ;
AN S MRS e TSPl SRR R e caun
a] ca] ca] ca] @aj tehoafueegdda]stePd pref QIW I —|

" $&&0' () nmr}xsnid_Z]]ca] ca]ca]ca] ca]ca]cal ca] ca] ca] ca] ca] ca] calcalca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal.ca]ca cal.ntf+ --- T01112222F3
3]332]444]44>]5§5]O‘BB%RT§%‘1¢5(§]21] ]Ué"a]%‘aﬂ]ﬁﬁta]l%‘?]“&@}‘ 3]%51}163% ]l:“a]"v ‘ifja]“Ba]?fca] ca]Qg
a] ca] ca] ca] %gtﬂ‘og}lﬁt%]aﬁd]r&@}rﬁ:d]t@@t]ep&i)&ﬁ]tﬁ(a pecedscal ca! 88X 1 w;
<=='>>? DEFNGdGE H Hul | bJeJK) KLLAM xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] cﬁca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal
dWMNOG PnP  The present invention therefore also prov1des a process as described above in
qR<SKSN88T C cal ca
ca] ca] ca] ca] ca ca ca cal ca ca Eg@[a]%gfxgl ca ﬁ%ﬂ%}] @d]?@%e]q ?glal];?}a] c}a] c}a
] ca!l * 3a6abRifuhes pispd Acfolewing: Sdag(@ i gspHows: 3kk

nzupk| wr mhc”"Y] ] ca] ca] ca] c] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca]ca]calc

A Na |,of DI 1 10%
Zi])oc/&a]&c ?ﬁcygigl/f 2 ?) a%tgq_a%'g*t&la al/@b %d%lp if approprloate angfi Qtumed to step
&10% \:\ & ()-todz[ 9! X@F" 109\ I\ & ()- " Z"109%& ()- '\ " Z"10%\p\& ()-

I XZ" 10%\ 1\ & () -
"G 109& ()-! TG 10%\]\ & ()-, oP1S10%4| & ()-' 10%4| & ()-9! @ 10% |t| & ()- 4

List of reference numerals

20
Figure 1: 1 Main reactor (1)
2 Column (2)
3 Absorption column (3)
4 After-reactor (4)
25 5 Column (5)
Figure 2: 1 Main reactor (1)
6 Column (6)
7 Absorption column (7)
30
List of abbreviations
P: Propene
35 H: H,0,
M: Methanol
RM: Recycled methanol from work-up
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where the mixture (M3) comprises part of the unreacted propene
and oxygen and the mixture (M2) comprises solvent and residual
propene, and
where the mixture (M3) which has been separated off and
20 comprises unreacted propene and oxygen has a ratio of oxygen to
propene such that the mixture (M3) is not ignitable, and
where the mixture (M2) is fed to at least one reaction of propene

with hydroperoxide.

25 2. A process as claimed in claim 1, wherein the concentration of oxygen in the
mixture (M3) is less than 12% by volume.

3. A process as claimed in claim 1 or 2, wherein the mixture (M2) further
comprises hydroperoxide and is, in the further steps (d) and (e) following
30 the step (c), fed to a reaction of propene with hydroperoxide, as follows:

(@ the mixture (M2) is admixed with further propene so that the
propene reacts with most of the unreacted hydroperoxide present in
the mixture (M2) to form propylene oxide, giving a mixture (M4),

35 and
(e) the mixture (M4) is returned physically to the separation of step (b).
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contains up to 10% by weight of other hydrocarbons.



