PF 0000053998/ Kg -1- ,,as originally filed" 5 Continuous recirculation of
the ol efin which has not been reacted in the oxidation of ol efins by
hydr oper oxi des, by means of sol vent scrubbing The invention relates to a
process for the continuous recirculation of the olefin 10 which has not been
reacted in t P€00800439980¢g of ol efi ns by nmeans of hydroperoxides to give
oxiranes, in which the olefin is firstly, absorbed fromthe offgas stream C
formed in the oxidation in a sol vent conbr|5|ng hydrocar bons, preferably
t et radecane, s‘Jf ) ! Red therefrom possibly freed of aliphatics,
and reci rculzaﬁ i process. The process can be enpl oyed
particularly 15 advantageously for the recirculation of the propene used in
the preparation of propene oxi de. The invention also relates to an apparatus
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carried out eny—teo—an—elefHn—econversion—of—about-85--95% 25 lselating
the unreacted olefin fromthe reaction process and then recirculating it to
the oxidatio n I Kk m xt ure
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met hane afd adweantageously for the rec1rculat10n of the propene used in the preparation of

propene oxide. The invention also relates to an apparatus by means of which the
process can be carried out.

It is known that in the oxidation of olefins by means of hydroperoxides to give

20 oxiranes, the selectivity of oxirane formation decreases significantly and the level
of undesirable secondary reactions increases as the olefin conversion rises. To be
able to achieve a high selectivity of over 95% despite this, these reactions are,
especially on an industrial scale, therefore preferably carried out only to an olefin

C’ conversion of about 85 — 95%.
' 25

Isolating the unreacted olefin from the reaction process and then recirculating it to
the oxidation process is also known.

Thus, a process in which a gas mixture comprising the olefin and oxygen
30 originating from the decomposition reaction of the hydrogen peroxide used as
hydroperoxide in the oxidation is separated off and the olefin is absorbed from the
gas mixture in a liquid absorption medium has been proposed. In this process, a
sufficient amount of an inert gas is added to the oxygen to prevent formation of
flammable gas compositions (EP-B 0 719 768 B1). In a preferred embodiment, this
35  process is used for recovering propene from the reaction of propene with hydrogen
peroxide to give propene oxide. The inert gas used is preferably methane and the
liquid absorption medium used is a mixture comprising isopropanol and water.



| i quid absorption nediumused is a m xture conprising isopropanol and water.
PF 0000053998/ Kg -2- Hydrocarbons such as heptane and octane and al so

met hanol and acetone can also be used, but |ess advantageously, in this
process. However, a disadvantage of the abovenentioned process is that a
further gas, in 5 particular nmethane, in addition to the offgas stream has
to be fed ianogﬁgsgﬁﬁﬁﬁh used for the absorption. This neasgre i's intended
to prevent the formation of explosive_mxtures in the gas mxture as a
result of the oxygen content. The low solubility of the olefin in
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formed gring the oxidation, which conprises the steps (i) to (iii) (i)
separating the olefin framthe offgas stream by absorption_in a
. It is an object of the present invention to provide an improved process for

recovering the olefin used in the oxidation of olefins to oxiranes, which makes do

without the additional introduction of an inert gas into the absorber column and by

means of which more effective recovery of the olefin from the offgas stream can

20  be achieved than is possible in the process of the prior art.

We have found that this object is achieved by firstly separating the olefin which
has not been reacted in the oxidation of an olefin by means of hydroperoxide to
give the oxirane and is present in the offgas stream from the offgas stream by
<- 25 absorption in a hydrocarbon, preferably tetradecane, in an absorption plant,
liberating it therefrom by desorption and recirculating it to the oxidation process.

The present invention accordingly provides a process for the continuous
recirculation of the olefin which has not been reacted in the oxidation of olefins by

30 means of hydroperoxide to give oxiranes and is present in the offgas stream formed
during the oxidation, which comprises the steps (i) to (iii)

1 separating the olefin from the offgas stream by absorption in a
hydrocarbon,
35 (i) desorbing the olefin from the hydrocarbon,
(iii)  recirculating the olefin obtained in step (ii) to the oxidation process.



hydr ocarbon, 35 (ii) desorbing the olefin fromthe hydrocarbon, (iii)
recirculating the olefin obtained in step (ii) to the oxidation process. PF
0000053998/ Kg -3- The hydrocarbon obtained in step (ii) after desorption of
the olefin is preferably recirculated to step (i). The oxidation of olefins
by means of Pydooops3vos/Kges to give oxiranes is known 5 and can be carried
out by known nethods. Such nethods and an industrial process are described,
for exanple, in WO 00/07965. To separat‘@ off the oxiranes forned in the

oxi dati on fr,?ﬁn Flgﬁ?}?ﬁr egcti n.mxtures, it 1is possible to use, for exanple,
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addi ti onal gars desanibed.tfeexamnde.pn WA 00/CHA65.t 0 avoi d expl osive mixtures in the
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15 comprise these gases. It is therefore no longer necessary to feed an additional gas

into the absorption plant to avoid explosive mixtures in the process of the present

invention.

Furthermore, the hydrocarbons used as absorption medium have an excellent

20 solvent capacity for olefins, so that the process can be carried out using
comparatively small amounts of absorption medium. The novel process is therefore
extremely advantageous for industrial use.

. The term hydrocarbons encompasses aliphatic, cyclic, alicyclic, saturated,
(&- 25  unsaturated and aromatic hydrocarbons which may also be substituted by aliphatic
radicals. The hydrocarbons can also be used in the form of mixtures in the process
of the present invention. The hydrocarbons preferably have more than 10 carbon

atoms in the molecule. |

30 Preference is given to using tetradecane as hydrocarbon.

For the present purposes, the term tetradecane encompasses a mixture of long-
chain hydrocarbons of the formula CyHzn2, Where n is an integer from 10 to 20,
preferably from 13 to 15. The component tetradecane of the formula C;4H3o should
35 be present in this mixture in a proportion of preferably at least 10% by weight,
more preferably at least 30% by weight, in particular at least 50% by weight,
wherein the sum of all components present in the mixture is 100% by weight.
Accordingly, it is not necessary for the tetradecane used in the process of the



chai n hydrocarbons of the formula C. H2,2, where nis an integer from10 to
20, preferably from13 to 15. The corrponent tetradecane of the formula
C14H30 should 35 be present in this mxture in a proportion of preferably at
| east 10% by weight, nore preferably at |east 30% by weight, in particular
at | east 50%ipyoooeswbs/Kg Wherein the sum of all conponents present in the

m xture is 100% by weight. Accordingly, IS not necessary for the
tetradecane used in the process of the- IﬁF 0000053998/ Kg -4- present

invention to have a particularly high purity. The m xture described can, for
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hydrocarbon or hydrocarbon m xture_ displays an extrenely advant ageous
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pressure of partienl® tfor 1propeng. ﬂ}eerhéﬂrcabeb yon‘rhlydrecarbmﬁ iatyreby compnsn@0 of a

conpressor, %‘Qfe%%&ét &(}Eﬂal%y gagés)%dﬁ%ﬁage&{s%ﬁfeﬁt?ég}é % ahﬂ:u?’a'}% Ry means of

cold water an n plant rpose of s€éparating off
the ol efSin. Such absorption plants preferably corrprl se the absorption

appar at us anpy darr{ oéP ﬂ@?fb%&{se@ﬁmﬂep?eieﬁi iRRn@RNand@bigas SchnR oagiHatisg f rom
such a plant_are always. th
from a process for the oxidation of an olefin to an oxirane (epoxidation), which
may also be a combination of a plurality of offgas streams, is then advantageously
compressed to a pressure of from 2 to 10 bar, preferably from 3 to 6 bar, by means
20 of a compressor, subsequently cooled to preferably from 5 to 35°C by means of
cold water and fed to an absorption plant for the purpose of separating off the

olefin.

Such absorption plants preferably comprise the absorption apparatus and a

( 25 downstream desorption apparatus. End products from such a plant are always the
gas separated off by selective absorption and the tailgas mixture. In addition, the
regenerated absorption medium is obtained, and this is recirculated to the
absorption apparatus.

30 1In the absorption plant, it is possible to use packed columns, tray columns and
bubble columns and in special cases Venturi scrubbers, preferably operating in
countercurrent. In the overall plant, the absorption and desorption apparatuses are

connected to form a continuously operating unit.

35 The offgas stream from the oxidation process is firstly fed into the absorption
apparatus, preferably in the lower part, while the hydrocarbon is fed into the upper
part. This results in pronounced countercurrent flow of the streams. Further
introduction of additional inert gas, as is necessary in the process disclosed in the



gas separated off by selective absorption and the tailgas m xture. In

addi tion, the regenerated absorption nediumis obtained, and this is
recirculated to the absorption apparatus. 30 In the absorption plant, it is
possi ble to use packed columms, tray colums and bubble colums and in
speci al caseé¥ 0000050998/Kgr ubbers, preferably operating in countercurrent. In
the overall plant, the absorption and dgsorption appar atuses are connected
to forma continuously operating unit. 35 The offgas streamfromthe
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therefore becomes superfluous. This insoluble gas can for example, be passed to

incineration.

The olefin-laden hydrocarbon obtained at the bottom of the column is passed to the

20  desorption stage. There are two possible ways of carrying out the desorption; these
are virtually equivalent and the choice between them depends on the availability of
a refrigeration plant.

If a refrigeration plant using brine (about -35°C) is available, the desorption is
C 25  preferably carried out in a distillation column at a pressure of from 1 to 3 bar. In
this case, the olefin is freed of hydrocarbons in the column and separated off in
liquid form via the top of the column, brought to a higher pressure level as liquid
by means of a conventional pump and fed either directly to the reaction stage or to
a further purification stage. The hydrocarbon freed of olefin is obtained at the
30 bottom and this is cooled and subsequently recirculated to the absorption column.

If no refrigeration plant is available, it is useful to carry out the desorption as a
single-stage expansion vaporization, also known as flash evaporation, at a pressure
of from 1 to 3 bar and a temperature of from 50 to 100°C, preferably from 70 to
35  90°C. In this case, the olefin is separated off in gaseous form and cooled in a
downstream heat exchanger, for example to about 35°C or to room temperature.
The cooled gas stream is compressed to a pressure of about 11 to 12 bar by means
of a compressor, so that it can be liquefied using normal river water as coolant.



a refrigeration plant. CIf a refrigeration plant using brine (about -35C)
‘is available, the desorption is 25 preferably carried out in a distillation
colum at a pressure of froml to 3 bar. In this case, the olefin is freed
of hydrocarbons in the colum and separated off in liquid formvia the top
of the col uRRO0MNOSA9YRKet 0 a hi gher pressure level as liquid by neans of a
conventional punp and fed either directly to the reaction stage or to a
further purification stage. The hydrocarbon freed of ol efi nis obt ai ned at

t he 30 bottg tebnd cth S cool ?d and pgubse entl reC| rﬁ ﬁd %@
absor ption COrAMih COTPeSEQrs ey Yo FAAmAG B l’?tc‘?%‘ yfoc 0Hseful to
carry out ttemailmngaﬁen thﬂvapnrrzatlsn stgp e thisagpse s!xdpemtﬂmnmsmalﬂ)oonmanratmms al so

k flgp .
tenper at ur e0hpeaRP I bldiRe 8 udbds e fhe BlopbHBH § a8y RFEE, o ace.
the ol ef i n The budracarben 180¢qolqmlng@b@a§@§cha@g¢n anddrecigonlated iton the abgemptionr eam heat

exchangey, §ifge. %@q@h@ﬁé@gz@t@%&nfﬁ%ﬁﬂ% HeCfed gﬁﬂertcﬁféeﬁj; 96 tﬂé%eacuBﬂ Qtageo! ed gas
streamis conpressed to _a pressure of about 11 to 12 r by means  of a

conpr essor, o%tSatfH&FerlR“"@éﬂ“%bSt?gequef|ed usi ng nor nal rlver wat er as cool ant.
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example, a countercurrent extraction apparatus provided with downstream

rectification columns for working up the hydrocarbon and the liquid olefin.

20
The olefin, which is preferably obtained in a purity of at least 95%, can then be
returned without further purification steps to the oxidation by the hydroperoxide.
. A particularly advantageous aspect of the process of the present invention is that
(v 25  the olefin can be recirculated to the oxidation process in the amount in which it is

separated off from the offgas stream from the oxidation. This makes possible an
economically extremely advantageous process which can be operated

continuously.

30 In a preferred embodiment of the process of the present invention, the offgas
stream further comprises other components, for example saturated hydrocarbons,
in addition to the olefins. The saturated hydrocarbons may already have been

present in the feed olefin.

35  Propene is preferably used as olefin in the oxidation stage. This preferably contains
propane as saturated hydrocarbon. Preference is given to using fractions which

comprise propene and propane in a volume ratio of from about 97:3 to 95:5. Such



t he apparatus, but instead forns a |liquid phase. Suitable plants conpri se,
for exanple, a countercurrent extraction apparatus provided wth downstream
rectification colums for working up the hydrocarbon and the liquid ol efin.
20 The olefin, which is preferably obtained in a purity of at |east 95% can
then be retBFNeOP0FEMOREgt further purification steps to the oxidation by the
hydr operoxi de. A particularly advant age&us aspect of the process of the
present invention is that -- 25 the ol €fin can be recirculated to the
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hydr ocar bonsIn a partigelarly ipeaferres erbodiment ofgthe pmemfﬁgap@aemymvmawbns may

al ready haveofy nstréb!’rﬁst%}ﬁ the éd?ﬁreifsﬁﬁd oPlfﬁ'Bf)éﬁe ﬁl'i_’o':ffr B okitle Pth&fefdrab! ¥ used

as olefinint oxi dat i on stéq} his prefeerab fl/ alns propane as
sat ur at ed hy%ﬁ”é%ﬁ%BWPeW%?@? WP@P@%ﬁaWt% O‘fqﬂé@uons whi ch
conprise propene and propane in a volunme ratio of from about 97:3 to 95:5.
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pr epar at i on pioppredpe aBodxdrdgased, in parpiewlhs witrbgen, yng a efmell namdustndfaciypmnt of t he
process pf the present invention, the 5 offgas streamfromthe conversion
of propene into propene oxide therefore conprises propene as ol efin and
propane as shtfbf:@t@éssmfdh@B@SMnnveAgom,rtw offgasdwhih has beendrasflfof propene eam t hen
;erpr' ses NOkndBlopahliGs REPRERE GHf tht hE AP frat alf’sloﬁﬁlo'nn $3550d the

rticular nitr gen anmount 10 I'm the process of the
present i nvehxdregard qqa@rqualastemeemé@%éﬂﬂl PTPE%QP ¥ pPpPEs sepasdiedr opane

i s separ at edo@hf thathottb@ dfetie dluthhe absor pti on apparatus and the
hydr ocarﬁson, preferably tetradecane, |aden with propene and propane is

separate
In the subsequent desorption step, the mixture of propene and propane is separated

either in liquid or gaseous form from the hydrocarbon at a pressure of from about 1
to 3 bar using one of the above-described embodiments. The hydrocarbon is cooled
and recirculated to the absorption stage.

20
The resulting stream comprising the low-boiling components propene and propane
can subsequently be separated into the components propene and propane in a C;
splitter as described, for example, in Ullmann’s Encyclopedia of Industrial
Chemistry, 5™ Edition, Volume A22, page 214. The separation can be carried out
(_— 25 in a column at a pressure of from about 15 to 25 bar. The separation can also be

carried out using thermally coupled columns, and these are, for example, operated
at a pressure of about 15 or 25 bar. The propene is taken off at the top of the C3
splitter configured as a column, and the propane is taken off at the bottom.

30  Accordingly, another embodiment of the process of the present invention provides
for the propene/propane mixture obtained after separation from the hydrocarbon to
be separated into propene and propane in a Cs splitter.

The propene which has been separated off can then be returned to the oxidation by
35 the hydroperoxide. The propane can be used as energy source for steam generation.

Examples of olefins which can be separated off by means of the process of the
present invention from offgas streams which are formed in the oxidation of these



off at the bottom of the colum. 15 In the subsequent desorption step, the
m xture of propene and propane is separated either in liquid or gaseous
formfromthe hydrocarbon at a pressure of fromabout 1 to 3 bar using one
of the above-described enbodi ments. The hydrocarbon is cooled and

reci r cul at edpr 60000&398HK@r pti on stage. 20 The resulting stream conprising the
| ow- boi | i ng conponents propene and propane can subsequently be separated
into the conponents propene and propané®™n a C3 splitter as described, for

exanple, in Iémagn' S Enca/cl opedi a .of I ndustrial 01%{;1’ str}/r, 5t' Edition,

Vol une A22, ‘yﬁ RS 5Y jmeaps Ofylipperoxide da givre thearorresponsting oxirgres; are fhe o yrm at
a pressure ofollbwinp cdnpoindd to 25 bar. The separation can also be carried
out using thermally coupled colums, and these are, for exanple, operated

at a pressure of about 15 or 25 bar. The propene is taken off at the top of
the C3 spl i¢thene, poorengut-buteas, 2-butshe.mspbutent, thutadpmep perdenes, pifeeylersi f at t he
bottom 30 ﬁ‘f&@g | mg%é’dien%ﬁ,ofl éne@,njgﬁgﬁ&? AlisdHutdnd® uﬂﬁ&g?@én@%e,t eR&gesent

i nvention provides for the propene/propane mxture o I'ned’after
separation fiuslerenee tHdereneattideeesies plo sicpsanss.e FIRTAPYNCp 2B l¢HARIRRETSs opane i n

a C3 splitt epolyPligiiededp ofyisdbutehed) aBopeREs, SBRRAS, esbratfibl, CidhiddIeninkR1 r et ur ned
to the oxidation b 312 thel h}_/dro er oxi de. Thecﬁro ane can be used as energy
source for SQCQE‘Fﬁ’g‘é?fQV PeYRIOPIRRARTFYCLORSRteRE e £YGICRFRS HOLRATOENS, SYFF at ed of f
by nmeans of hdpeenel etgksclohetdne, vipylexiraie, ivingdeyiclahexére) Btydéeg agclsdct@rys whi ch
are for I n the qxidation of, these PF, 0000053998/ Kg -8- ol efins by neans
o “hyar aer oIy o VR PR o HRE: optatibionaeas; eyt g
conpounds: edibpiepentdimpenalivihylbateane, cyglododenns, cydbdndenariein,t stilbemes,
ent enes, pi ey . REXBEE cagdi Sy n - act .
i i sobut ene,aﬁr%{#eﬂ?%ﬂl%eht ene, ?\%nlglﬁ&égglopegg’dggﬁﬁg%&t ??%%énag&??g%lg%sdecenes
to ei cosenesSroty Fiptge meethalyl clloride digiderebuter e}l aleehiob raethallyd jalgobolb ut enes,
i soprenes, tRRRINES bu@REASIs Ol cyclopBitbRiols,! ipBateNbls, eldRindls, tridecenols,
met hyl enecycl o rogpa e, cycl %E)ent ne, cycl ohexene, norbonene, cycl o
157 "unsaturated steroids, ethoxyethené, isoeugenol, anethole, unsaturated carboxylic
acids such as acrylic acid, methacrylic acid, crotonic acid, maleic acid, vinylacetic
acid, unsaturated fatty acids such as oleic acid, linoleic acid, palmitic acid,

naturally occurring fats and oils.

20  Hydroperoxides which can be used for the oxidation are all the hydroperoxides
which are known from the prior art and are suitable for reaction with the olefin.
Examples of such hydroperoxides are tert-butyl hydroperoxide and ethylbenzene
hydroperoxide. Hydrogen peroxide can also be used as hydroperoxide, for example
as an aqueous solution.

The offgas streams can also originate from oxidation processes in which the
reaction of the olefin with the hydroperoxide is catalyzed, for example by means of
heterogeneous catalysts.

30 In a particularly preferred embodiment of the process of the present invention,
propene is separated off from an offgas stream obtained in the oxidation of propene
by means of hydrogen peroxide to give propene oxide. Tetradecane is preferably

used as hydrocarbon for this separation.

35 The invention likewise provides an apparatus for carrying out the process of the
present invention, which comprises at least one reactor for preparing the oxirane, at
least one absorption and desorption unit for separating off the olefin and a Cs

splitter.



hept ene, vinyl cycl ohexane, vinyl oxirane, vinylcyclohexee, styrene,

cycl ooctene, 10 cycl ooct adi ene, vinyl norbornene, indene, tetrahydroindene,
met hyl styrene, dicycl opent adi ene, divinyl bezene, cycl ododecene,

cycl ododecatriene, stilbene, diphenyl butadiene, vitamn A beta-carotene,
vi nyl i dene fHROO000589988K ¢ vl hal i des, crotyl chloride, nmethallyl chloride,

di chl orobut ene, allyl al cohol, nethallyé al cohol, butenols, butenediols,
cycl opent enedi ol s, pentenols, octadienofs, tridecenols, 15 unsaturated
steroi ds, ethoxyethene, isoeugenol, anethole, unsaturated carboxylic acids
such as acrylic acid, nmethacrylic acid, crotonic acid, malefic acid,

vinylacetic acid, unsaturated fatty acids such as oleic aci d, linoleic
acid, pal m tgy d ggﬂﬁsu g i roxi des
mhlch can bg?%sgg&f%? e %@%l r?%ﬁﬁ%%%qaﬁ%ﬁﬁi1ﬁﬂ9ﬂ9£%§? qu%ﬁﬁ%%h are

known from trerovpredgecardingdn dleamesesmmvabtu@ bsomea@aafta @ﬁadﬁcamf: sageb Gper i n.
Exanpl es50f agUsils 3y @feanef R das @é %paﬁaaﬁ&ymldanmﬁ %@eﬂre%en@emaﬁ@pene

et hyl benzene _ hydroperoxi de, Hydrogen peroxi de can al so be used

hydr oper oxi @&idef %“é%(bﬁliﬂ"é“ § EECQNCTY JHiEhnS usipg aireisigeration plantard Hedis4s st reans
can al so orisgpwaite réd&myoxhaﬁdteﬁmgepﬁmﬁﬁﬂaﬁss hvhiMbliech the reaction of the
olefin with the hydroperoxide is catal yzed, for exanple by neans of

het er ogeneous catal ysts. 30 In a particularly preferred enbodi ment of the
process of the present invention, propene is separated off from an of fgas
Strea”]?8taﬁﬂ&Qﬁh&m&H&:@ﬁ@Q%%%&ﬂhQ fQpene by neans of hydrogen peroxide
to gi ve propene oOXl ecane s preferably used as hydrocarbon for
this separation. 35 The invention |ikew se provides an apparatus for
garrylng OUtR k{36 1PT OCESS OfofkhR frdi 6xi8MAkod NVENtion, which conprises at |east
ne reactor for preparing the oxirane, at |east one absorption and
desorption unit for separating off the olefin and a C3 splitter. PF
0000053998/ Kg -9- The B | ow Alisafptiafimnthown in Figures 1 and 2 indicate how
propene_ can be recovered Q;cording Qﬂ)the resent invention by neans of a

tetr ade& ne scrub from Mpressor
W Heat exchanger
K Column
T Tetradecane
I Inert gases (Ny), O,

20
C Desorption unit

Vv Compressor
E Vessel for flash evaporation
W Heat exchanger

D C3 splitter
P Propane (and high boilers)
c3” “Chemical grade” propene



5 an offgas streamformed in the epoxidation (oxidation) of propene to
propene oxide. Figure 1 shows the recovery w thout using a refrigeration
plant and figure 2 shows the recovery when a refrigeration plant is
avai l able. 10 List of reference nunerals for the figures Figure 1. A Ofgas
from oxi dat i @6 00@0588/y | on unit 15 V Conpressor W Heat exchanger K
Colum T Tetradecane | Inert gases (Nﬁh, 02 20 C Desorption unit V
Conmpressor E Vessel for flash evaporatioh™ WHeat exchanger C 25 D C3
splitter P Propane (and high boilers) C3" "Chem cal grade" propene PF
0000053998/ Kg -10- Figure 2: A Ofgas fromoxidation B Absorption unit 5V
Conpr essor VWigdea?: exclhangeOffghs Trehr @addataome K Col unm | I nert gases (N2),
02 10 C Desorption unit

B Absorption unit

5 \Y% Compressor
w Heat exchanger
T Tetradecane
K Column
I Inert gases (N3), O,
10
C Desorption unit
( S Cooling brine (-35°C)
w Heat exchanger
H High boilers
15 K Column
D C3 splitter
P propane
c3” “Chemical grade” propene



S Cooling brine (-35C) WHeat exchanger H High boilers 15 K Columm D C3
splitter P propane C3" "Chem cal grade" propene C PF 0000053998/ Kg -1- "as
encl osed t opHdobis3M8/kEaim 5 1. A process for the continuous recircul ation
of the propene which has not been reacted in the oxidation of propene by
means of hydroperoxide to give propene oxide, said propene contains propane
as saturated hydrocarbon and is present-1n the offgas stream fornmed during
t he oxi dation, which conprises the steps (i) to 10 (iii) (i) separating the
propene and propane fromthe offgas stream by absorption in a hydrocarbon,
(ii) desor ffag eneclosed to llﬂﬂd%b’pane from the hydrocarbon, wherein the

m x- 15 ture of propene and propane is separated off either in liquid form
in adistil- lation colunmm at a pressure of from1 to 3 bar or in gaseous
format a pres- sure of from1l to 3 bar and a tenperature of from50 to 100C
in a fIashVVggﬁggration, (tii) recirculating the propene obtained in step
(i) to the oxidation process, 20 wherein the propene/ propane m xture
obt ai ne® after separation fromthe hydro- carbon is separated into propene

q . ort ; tot
and propane in g S%occ%g%fc%' the cBRiRIRs "r@&'cﬁ\%’dbﬁltog B ptopend WG fras' fht lﬂ:@ﬁe

oxi dation process. ; . A process as clained in‘claim1, erein t
hydr ocar bon obt Aeacdef infthe pxglgggp pf propene by means of hydroperoxide to give propene

oxide, said propene contains propane as saturated hydrocarbon and is present in

the offgas stream formed during the oxidation, which comprises the steps (i) to
10 (iii)

(" (i) separating the propene and propane from the offgas stream by absorption in
ahydrocarbon,
(ii) desorbing the propene and propane from the hydrocarbon, wherein the mix-
15 ture of propene and propane is separated off either in liquid form in a distil-
lation column at a pressure of from 1 to 3 bar or in gaseous form at a pres-
sure of from 1 to 3 bar and a temperature of from 50 to 100°C in a flash
evaporation,
(iii) recirculating the propene obtained in step (ii) to the oxidation process,
20
wherein the propene/propane mixture obtained after separation from the hydro-
carbon is separated into propene and propane in a Cs splitter before recirculating
the propene to the oxidation process.

C/ 25 2. A process as claimed in claim 1, wherein the hydrocarbon obtained after desorp-
tion of the olefin in step (ii) is recirculated to step (i).

3. A process as claimed in claim 1 or 2, wherein the hydrocarbon used is tetradec-
ane.

30
4. A process as claimed in any of claims 1 to 3, wherein the propene is absorbed at

a pressure of from 3 to 6 bar and a temperature of from 5 to 35°C.

5. A process as claimed in any of claims 1 to 4, wherein the offgas stream com-

35 prises inert gases and a small amount of oxygen.



tion of the olefinin step (ii) is recirculated to step (i). 3. A process as
cl ai med: i npEbEYO33b9YKg2, Wherein the hydrocarbon used is tetradec- ane. 30
4. A process as clainmed in any of clainms | to 3, wherein the propene is
absorbed at a pressure of from3 to 6 bar and a tenperature of from5 to
35C. 5. A process as clainmed in any of-@éFainms 1 to 4, wherein the offgas
streamcom 35 prises inert gases and a small anount of oxygen. PF
0000053998/ Kg -2- 6. A process as clained in claimb5, wherein the offgas
stream conprises nitrogen. 7. An apparatus for carrying out a process for
the contingous Agrbdess/hadlhiaiedah clatft 5D whERREME offighs firdaRtcorrisbefirop@act ed in
t he oxi dati on of propene by neans of hy- droperoxide to gi've propene oxide,
sai d propene contains propane as saturated hydrocarbon and is present in

t he of f gas7.st r eAmappamaed fducamying et ayratass fon the vheintbus tdeacapiianr af tie
conprises at le r r | .he. pr i | east
one ab?%rption @%ém%2§%¥§?§%§&ﬁ%§ T 8§8§%B§83é$§686?%gg%36g?gggﬁ%gﬁ ‘and a
C3 splitter, whénopéemxida togiveapropenst dxide, said propenseemntzingl prapapa At sauratede pa-
rated off by a i J pF=17 hed { nit
propene and pr aﬁ%&gﬁé egbﬁﬁggﬁﬁﬁéﬁf?ﬁ%%ﬂ§ﬁrocg% gﬂ”ﬁh g% %?%F%ﬂ?ﬁ the C3
splitter the cWheeiethe AppRrate semprigesy dprshene feactos far preparing the gropene

oxide, at least one absorption and desorption unit for separating off the propene

10 and a Cj3 splitter, wherein in the absorption unit propene and propane are sepa-
rated off by absorption in a hydrocarbon, wherein in the desorption unit propene
and propane are desorbed from the hydrocarbon and wherein in the Cs splitter

( ' the components propene and propane are separated.

15



