* WD 2005/ 103024 PCT/ EP2005/ 0041-42 A method of separating an olefin froma
. gas stream Field of the invention 5 The present invention relates to a
met hod of separating an olefin froma gas stream said gas stream
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for recovering propene fromthe reaction of propene with hy 40 drogen
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and th d I Nnedi um used is a m xture conprising i sopropano
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oxides (oxiranes), the selectivity of olefin oxide formation decreases significantly and

i the level of undesirable secondary reactions increases as the olefin conversion rises.
j To be able to achieve a high selectivity of over 95% despite this, these reactions are,
especially on an industrial scale, therefore preferably carried ouf only o an olefin con-

30 version of about 60 — 95%.

[solating 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 originating from the decomposition reaction of the hydrogen per-
35 oxide 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 1o the oxygen to prevent formation of flam-
mable gas compositions (EP-B-0 719 768). In a preferred embodiment, this process of
EP-B-0 719 768 is used for recovering propene from the reaction of propene with hy-
40 drogen peroxide to give propene oxide. The inert gas used is preferably methane and
the liquid absotption medium used is a mixture comprising isopropanol and water.
Lower hydrocarbons such as heptane and octane and also methanol and acetone can
also be used, but less advantageously, in this process. However, a disadvantage of the
abovementioned process is that a further gas, in particular methane, in addition to the



abovenenti oned process is that a further gas, in particular nethane, in
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507, ap®r om@ed of EAMohidigfLoriped i n which a gas stream which, after a
washi ng step, contains propene, nitrogen, carbon oxide and carbonic acid,

is 30 divided and one part is conpressed and subsequently, w thout
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text of DE-AS-1 212 507, a process step is described in which a gas stream which,
after a washing step, contains propene, nitrogen, carbonh oxide and carbonic acid, is
30 divided and one pari is compressed and subsequently, without cooling, introduced into

an absorber where the gas stream is brought in contact with diesel oil.

US 5,599,955 discloses a method for producing propene oxide wherein, in an epoxida-
fion zone, a propene siream is epoxidized using an agueous hydrogen peroxide solu-

~ 35 tion. An offgas stream resuiting from this epoxidation containing unreacted propene is
dried in a drier filled with absorbent, the resulting stream being recirculated o a olefin
production zone.

WO 02/102496 A1 describes a method for the recovery of combustible components of
40 a gas stream comprising the combustible components and oxygen by selective absorp-
tion of the combustible components in a solvent. As combustible components, propene
oxide and propene are mentioned. As suitable solvents, usual organic solvents such as
alcohols, aromatic and aliphatic hydrocarbons or ketones are generically disclosed. As
preferred solvent, compounds are described the gas stream is derived from prior to the



: 40 a gas stream conprising the combusti bl e conponents and oxygen by

sel ective absorp- tion of the conbustible conponents in a solvent. As
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stream ad IS ng )ti on process wherein no
additional inert gas has to be added to the absorption unit used. 15
Sunmarip ofii {sha ﬁ.tﬁld@'nbbj@ﬁt dhenepprssent irvariiort ii® previdy iateBnover! beastees for

[ f
STEF S 4T R T 98 e Sl S
conpr essi YYLRH by abgpretios @"aee%tw'@tﬂm r(q 1'3‘ Qs inert gRp t‘%t%’P%ﬁfjﬁ’Pq mt he

gas st r eanmdybsugstimnbiniigisetie ol efin in an absor- bent; (iii) separating the .
ol efi n fromthe absorbent by desorption; 25 wherein conpressing or cooling
or ressing and cooling in (i) is carried out at |least twce. The
preseﬂ I nvention provides a nethod of separating propene froma gas

stream Gumpnawyiohthd iheergiogpene and at | east one ot her conmponent, said
met hod conprising 30 (i) conpressi ng and cooling the gas stream (ii)

separatln t he propene fromt absor bi he 0 e in an
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separating,an ol el Ll A8 SRS i et Weam;

(i) - separating the olefin from the gas stream by absorbing the olefin in an absor-
~ bent; -
(iii) .+ separating the olefin from the absorbent by desorption;
25 wherein compressing or cooling or compressing and cooling in (i) is carried out at least
fwice.

The present invention provides a method of separating propene from a gas siream,
comprising the propene and at feast one other component, said method comprising
30 (i) compressing and cooling the gas stream;
(il  separating the propene from the gas stream by absorbing the propene in an ab-
sorbant;
(iliy separating the propene from the absorbent by desorption;
wherein compressing or cooling or compressing and cooling in (i) is carried out twice or
© 35 three times.

The present invention provides a method of separating an olefin from a gas stream,
comprising the olefin and at least one other component; said method comprising
()  compressing and cooling the gas siream;
40 (iy separaling the olefin from ithe gas stream by absorbing the olefin in an absor-
bent, said absorbent having a boiling point of from 200 ic 300 °C at standard

pressure and being a mixture of hydrocarbons CpHon.2 wherein n is from 10 to



conprising the olefin and at | east one other conponent, said nethod
conprising (i) conpressing and cooling the gas stream 40 (ii) separating
the olefin fromthe gas stream by absorbing the olefin in an absor- bent,
sai d absd¥QeMs/INd#Ng a boiling point of from 200 to 300P/EE2083/G030ieLr d
pressure and being a m xture of hydrocardbons CnH2n+2 wherein n is from 10
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sorbent having a- boiling point of from 200 to 300 °C at standard pressure and be-
ing a mixture of hydrocarbons CpHan.2 Wherein n is from 13 to 15, said mixture

comprising the hydrocarbon Cq4Hag in an amount of 30 percent by weight of the
mixture or more;

(i) separating the propene from the absorbent by desorpiion in a separation column {
at a pressure of from 12 to 28 bar and a temperature of from 50 to 200 °C, and
recirculating the absorbent into (ii);

(iv) recirculating the propene stream obtained in (i) into said epoxidation reaction.

The present invention provides an integrated process for producing propene oxide,
said process comprising reacting propene with hydrogen peroxide in the presence of a
titanium zeolite catalyst and methanol as soivent io give a product stream, said product
stream comprising propene, propene oxide, methanol, and water, said process further
comprising separating propene oxide from said product stream to give the offgas
stream, comprising propene, methanol, at least one inert gas, 7 wi.-% oxygen or less,
and water, said integraied method further comprising
(i) compressing the offgas siream at a pressure of from 13 to 18 bar and cooling the
compressed offgas stream at a temperature of from 30 te 45 °C and repeating
compressing and cooling once or twice, wherein from 50 to 80 percent by weight
of the propene, from 60 to 99 percent by weight of the methanol and/or from 45
to 90 percent by weight of the water, comprised in the offgas stream, are con-
densed and recirculated into said epoxidation reaction;

)
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N (i}  separating the propene from the compressed and cooled offgas stream by ab-

’ sorbing the propene at a pressure of from 13 to 18 bar in an absorbent, said ab-

sorbent having a boiling point of from 200 io 300 °C ai standard pressure and be-

ing a mixture of hydrocarbons CyHaopo Whersin n is from 13 to 15, said mixture

30 comprising the hydrocarbon G14Hgg in an amount of 30 percent by weight of the
mixture or more;

(iiy separating the propene from the absorbent in a separation column at a pressure
of from 16 to 25 bar and a temperature of from 50 to 200 °C, recirculating the
propene obtained in (i) info said epoxidation reaction, purifying the absorbent

35 obtained in a forced circulation vaporizer at a pressure of from 0.5 to 4 bar and
recirculating the purified absorbent inio (ii); _

{iv) recircuiating the propene stream obtained in (iii) into said epoxidation reaction;

(v) partially recirculating the bottoms stream obtained from an absorption column
used in (i}, into said absorption column.

40

Description of the figures




(i41) separating the propene fromthe conpressed and cool ed of fgas stream by -
ab- sorbing the propene at a pressure of from13 to 18 bar in an absorbent,
said ab- sorbent having a boiling point of from200 to 300 C at standard
pressur e VhePBE00Phg a nixture of hydrocarbons C' H2"+2 RUTEFRIPEF/N4143 from

13 to 15, said mixture 30 conprising th& hydrocarbon Cl4H30 in an anount of
30 percent by weight of the mxture or nore; (iii) separating the propene
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fg r y

reacti recircul ating the bottons stream obtained from an
absor ption colunn used in (ii), into said absorption colum. 40
Description of the figures WO 2005/ 103024 PCT/ EP2005/ 004142 6 Fig. 1
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gas streanfi)by ainam'ebﬁmg ahteoolingf the gas saeampsor - 15 bent; (iii) separati ng { 3

the ol efi nqrogé et ?@raw fr?bh e Skt bWh?fsSithFQi@él@ﬁﬁirﬂQn(Hbs&OO' ing~”

or conpress ng I n Is carried out at l'east tw ce.
Therefote, the ﬁ'gs stream nay be conpressed tw ce and cool ed once.
Ther ef or e, (i}t Bepargivesth lolefindrapo therabserhenéby desaplicvtam to cool the

conpr ess edyQainSdonGHEssigl of Sodlifgtor BRpFasking #hEUoBihgms(i)3s EAREY ohi atli8agt| SO
possi ble to.conpress the gas streamtw ce and subsequently cool the gas

stream t“f -al so possible to cool the gas stream conpress the cooled
gas stream and cool the resulting conpressed gas stream According to a 25

prefersed phdteftirdBAS gas BIBARSHAY Be 2Bhpeaekd Adick Andaobicditbned! TdretordSt is
tw ce. Thepr)c?ss:bie fo compress the gas stream, to cool the compressed gas stream and to com-
press the cooled gas stream. It is also possible o compress the gas stream twice and
subsequently cool the gas stream. It is also possible to cool the gas stream, compress
the cooled gas siteam and cool the resulting compressed gas stream. According to a
25 preferred embodiment, compressing and cooling is carried out at least twice. There-
fore, according to one embodiment of the present invention, a gas stream comprising ‘
the olefin and at least cne other component is compressed, the compressed gas ()
stream is cooled, the cooled gas stream is compressed again and the compressed gas
stream is cooled again. According to an especially preferred embodiment, compfessing
30 and cooling is carried out three times wherein, according to an especially preferred
embodiment, after a compressing step, a cooling step is performed.

According to a preferred embodiment of the present invention, the gas stream com-
prises the olefin and at least one further compound which may be separated from the

35 olefin by cooling the compressed gas siream. Thus, the gas stream comprising the
olefin and said at least one further compound is preferably compressed to a suitable
pressure in at least one compressing apparatus and subsequently cooled to a suitable
temperature in at least one suitable cooling apparatus wherein, in the at least one suit-
able cooling apparatus, at least one of the further compounds is at least partially, pref-

40  erably essentially completely condensed whereas the olefin is only partially condensed.
The process according to the present invention is preferably carried out so that at least
one of the further compounds is essentiafly removed from the gas stream by the com-
pressing and cooling sieps.
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) Cooling can be carried out using customary apparatuses, such as heat exchangers

which can have esseniially any configuration. Examples of configurations of the heat
exchanger are shell-and-tube heat exchangers, coil heat exchangers or plate heat ex-

30 changers. For the purposes of the present invention, preference is given to using a
heat exchanger which is configured as a shell-and-tube heat exchanger. As coolant,
any conceivable medium can be employed. Preferred coolants are, among others,
common river water or secondary coolants such as secondary cooling water.

" 35 According to a preferred embodiment of the present invention where compression is
preferably carried out not in one stage but in at least two, more preferably three stages
with cooling between the individual compression stages, and still more preferably with
additiona! cooling after the last compression stage, the present process has the advan-
tage of the final compression temperature being able to be readily kept within the per-

40  missible range.

According to the present invention, it is preferred that of from 30 to 90 wt.-%, more
preferably from 35 to 85 wt.-%, more preferably from 40 to 85 wt.-% and especially
preferably from 50 to 80 wit.-% of the olefin, preferably propene, comprised in the gas
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preabingstapsrarel theepooeting sigpst eps and three cool i ng steps.

According to a preferred embodiment of the present invention where the gas stream
introduced in (i) is compressed three times in partial compressing steps (at), (b1} and
(c1) and, after each compression step, the respective compressed gas stream is
cooled in partial cooling steps (a2), (b2) and (c2), the following compressing and cooi-
ing parameters are preferred:

(a1) compressing the gas stream to a pressure in the range of from 1.2 to 4 bar, pref-
erably of from 1.5 o 3.5 bar and especially preferably of from 2 to 3 bar;

{a2) cooling the compressed gas stream to a temperature in the range of from 20 {o 50
°C, preferably of from 25 to 45 °C and especially preferably of from 30 to 40 °C,
obtaining a condensate (Ca) and a gas siream (Ga);

(b1) compressing the gas stream (Ga} o a pressure in the range of from 3 o 10 bar,
preferably of from 4 to 9 bar and especially preferably of from 5 to 7 bar;

{b2) cooling the compressed gas stream (Ga) to a temperature in the range of from 20
to 58 °C, preferably of from 25 to 45 °C and especially preferabiy of from 30 10 40
°C, obtaining a condensate (Cb) and a gas stream (Gb);

(c1) compressing the gas stream (Gb) to a pressure in the range of from 7.5 to 25 bar,
preferably of from 11 to 20 bar and especially preferably of from 13 to 18 bar;

()



- 20 The gas streamintroduced in (1) may further conprise an al kane

. corresponding to the olefin. In case the olefin is propene, the

: correspondi ng al kane is propane. It is preferred that of from30 to 90 %
" nore pr e‘f"é’rlﬁg?’vm?zr‘om 40 to 90 % and especially pref er abP§T/EPEMFOWILL 0 90 %
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preferred enbodi nent of the present® fnvention, € gas stream 1 ntroduced

in (i) isiMiedyee esremainingprartahihe eondensale 95 copdersafes ifin elleasions dheh is a
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where the water is

25  Preferably, the gas stream comprising the olefin and at least one further compound,

. preferably the olefin, an alcohol and water and optionally at least one further com-

_ ) pound, more preferably propene, methanol and water and optionally propene oxide and
optionally propane, may be an ofigas stream from any suitable chemical process or
combination of at least two chemical processes.

30
According fo a still more preferred embodiment of the present invention, the gas stream
comprising the olefin and at least one other compound is an offgas stream resulling
from an epoxidation process, said process comprising reacting the olefin with a hy-
droperoxide to give a product siream comprising olefin and olefin oxide and at least
© 35 one other component, and separating the olefin oxide from said product stream to give

the offgas stream.

This epoxidation reaction is preferably carried out using, as olefin, a compound being
selected from the group consisting of ethene, propene, 1-butene, 2-butene, isobutene,
40 butadiene, pentenes, piperylene, hexenes, hexadienes, heptenes, actenes,
diisobutene, trimethylpentene, nonenes, dodecene, iridecene, tetradecane to eicosene,
tripropene and tetrapropene; polybutadienes, polyisobutenes, isoprene, terpenes,
geraniol, linalool, linalyl acetate, methylenecyclopropane, cyclopentene, cyclohexene,
norbornene, cycloheptene, vinylcyclohexane, vinyloxirane, vinylcyclohexene, styrene,



used as solvent or part of a solvent m xture and/or results froma
respective chemcal 15 reaction during the chem cal process. In this case,
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recircul WOV HBR4sai d chemical process. Depending on PHEEBXAGH04142
conposition of the respective condensatd®, it is possible to recirculate
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the agueous hydrogen peroxide solution comprises hydrogen peroxide in a
concentration in the range of from 1 o 90, more preferably of from 10 to 70 and
30 especially preferably of from 30 to 50 percent by weight, based on the total weight of
the solution. '

Accordingly, the present invention also provides a process as desctibed above in which
the hydroperoxide with which the olefin, more preferably an olefin having from 2 to 6

"~ 35 carbon atoms, still more preferaby of from 2 io 4 carbon atoms, most preferably
propene is reacted, is hydrogen peroxide.

As to a preferred embodiment of the present invention, the alcohol comprised in the
gas stream introduced in {i) is methanol. It is also possible that this gas stream addi-
40 tionally comprises at least one further alcohol or, instead of methanol, at ieast one
other alcohol. Therefore, according to the above-mentioned preferred embodiment ac-
cording fo which the gas stream is an offgas stream resulting from an epoxidation reac-
tion, this may be the case if the epxodiation reaction is carried out in a solvent mixiure



‘unsaturated fatty acids such as oleic acid, linoleic acid, palmtic acid,
‘naturally occurring fats and oils. Preferred olefins have from2 to 6
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" pref er abMP ¥OFM3I24 o 4 carbon atoms. Especial |y prefer PERIEREFSOEI42r o
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) According to an especially preferred embodiment of the present invention, the epoxida-
tion reaction is carried out in the presence of at least one catalyst, preferably at least
. one heterogeneous catalyst, siill more preferably at least one zeolite catalyst. As far as
30 the at least one zeolite catalyst is concerned, generally no limitations exist. Particularly
preferably, a zeolite containing fitanium is employed, wherein zeoclites known to the
person skilled in the art as “titanium silicates” or “titanium silicalites” (TS) are particu-
farly preferred. Such zeolites containing titanium, in particular those having a crystalline
structure of the MFi-type as well as ways for producing them are described, for exam-
~ 35 ple, in WO 98/55228, EP-A-0 311 983, or EP-A-0 405 978. The respective content of
these documents is hereby incorporated by reference. in addition to Si and Ti, said
zeolite materials may contain additional elements, such as aluminum, zirconium, tin,
iron, cobait, nicke!, gallium, bor, or small amounts of fluorine. It is possible that the tita-
nium of the zedlite is parily or completely replaced by vanadium, zirconium, or niobium,
40  or any mixture of two or more of these components. Zeolites containing titanium and
dispiaying a MFI-structure are known to vield a characteristic patiern in k—ray diffrac-
fion. Furthermore, these materials display a vibration band in the infrared (IR} at ap-
proximately 960 cm™. Therefore, it is possible to distinguish the zeolites containing fita-
nium from crystalline or amorphous TiO,-phases or from alkaline metal titanates. In a
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di splaying a MFl-structure are known tocé;l d a characteristic pattern in
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give the respectwe olefin oxide, preferably propene oxide, wherein the epoxidation re-
action is preferably carried out in at least one solvent, preferably at least one alcchol,

30 more preferably methanol, still more preferably in a solvent comprising at least one
alcoho!l and water, more preferably methanol and water, and wherein the epoxidation
reaction is preferably carried out in the presence of at least one catalyst, more prefera-
bly at least one heterogeneous catalyst, more preferably at least one zeolite catalyst,
and still more preferably a titanium silicalite catalyst.

35
The term "an offgas stream resulting from a chemical process" or "an offgas stream
resulting from a chemical reaction” as used in the context of the present invention re-
lates to a gas stream which directly results from said process or reaction or which re-
sulis from the work-up of a gas stream directly resulting from said process or reaction.

40  This work-up may comprise, e.g., partial or complete separation of at least one com-
pound comprised in the gas stream directly resulting from said process or reaction,
addition of at least one compound to the gas stream directly resuiting from said proc-
ess or reaction, or a temperature and/or pressure treatment of the gas siream directly
resulting from said process or reaction.
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purpose The starting materials can be introduced mdwldually into the reactor or pref-

erably be combined to form a single stream before being fed into the reactor. In the
30 process of the present invention, preference is given o introducing one stream which
consists of a combination of the starting materials into the reactor. Here, preference is
given to a stream in which the concentrations of the individual starting materials form-
ing the stream are selected so that the stream is liquid and consists of a single phase.
Starting materials are preferably olefin, sclvent and hydroperoxide. In a further, pre-
" 35 ferred embodiment, it is possible to carry out the reaction in stages (a) and (c) in two
separaie reactors. As reactors, it is of course possible to use all conceivable reactors
which are best-suited to the respective reaction. Here, the term “a reactor” is not re-
siricted to a single vessel. Rather, it is also possible to use a cascade of stirred vessels
as reacior. Preference is given fo using fixed-bed reactors as reactors. The fixed-bed
40 reactors used are more preferably fixed-bed tube reactors. In the case of reactions in
two separate reaclors in stages (a) and {c), particular preference is given to using one
isothermal fixed-bed tube reactor and one adiabatic fixed-bed reactor. Preference is
given to using the isothermal fixed-bed tube reactor in stage (a) and the adiabatic fixed-

bed reactor in stage (c).



| ates to a gas streamwhich directly results fromsaid process or reaction
or which re- sults fromthe work-up of a gas streamdirectly resulting from
said process or reaction. 40 This work-up may conprise, e.g., partial or
conpl et e WEFAAIBBA of at | east one com pound conpri sedPCHEPIES/GBIL45t r eam
directly resulting fromsaid process or 14eaction, addition of at |east one
conpound to the gas streamdirectly resulting fromsaid proc- ess or
reaction, or a tenperature and/or pressure treatnent of the gas stream
directly resulting from sai rocess or reaction. W 2005/ 103024
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)
Moreover, the gas stream may comprise up o 5 wt.-%, more preferably of from 0.01 to
5 wi.-%, more preferably of from 0.05 to 3 wt.-% and still more preferably of from 0.1 to

30 2 wt-% of inert gas, preferably nitrogen, based on the toial weight of the gas stream.

Moreover, the amount of propene oxide comprised in the gas steam is so smali that it
is not detectable. ‘

35 As further components, the gas stream generally comprises solvent, preferably metha-
nol, preferably in the range of up to 15 wt.-%, more preferably of from 0.1 to 15 wt.-%,
more preferably of from 0.5 to 10 wi.-% and still more preferably of from 1 to 5 wt.-%,
and water preferably in the range of up to 5 wt.-%, more preferably of from 0.01 to 5
wt.-%, more preferably of from 0.05 to 2 wt.-% and still more preferably of from 0.1 to 1

40  wt.-%, each based on the total weight of the gas siream.

Moreover, the gas stream may comprise up o 20 wt.-%, more pteferably of from 0.7 to
20 wi.-%, more preferably of from 1 o 15 wt.-% and still more preferably of from 2 to 10
wt.-% of alkane, preferably propane, based on the total weight of the gas stream,
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) Moreover, the cooled gas siream afier {i) may comprise up to 10 wt.-%, preferably of
from 0.1 to 10 wi.-%, more preferably of from 1 to 9 wt.-% and still more preferably of -
from 2 fo 8 wt.-% of alkane, preferably propane, based on the total weight of the gas

30 siream.

At least one of the condensates resulting from each cooling step, especially preferably
all condensates resulting from cooling steps (a2), (b2) and (c2), are preferably col-
lected and re-used for one or more purposes, e.g. introduced in at least one chemical

~ 35 process. More preferably, the condensates are recirculated into an epoxidation proc-
ess, siill more preferably into the epoxidation process the gas siream introduced in (i)
resuits from.

The plurality of compressing and cooling steps according io the preferred embodiment
40 of the present invention displays at least three major improvements compared to the
processes of the prior art: First, advantage is taken of the increased solubility of the
olefin at higher pressures which simplifies a first separation and recirculation of the
olefin which is based on the pattial condensation of the olefin in (i). Thus, a first inte-
grated process feature is provided. Second the solvents comprised in the gas stream
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ni trogenWhPeed3ght t he total wei ght of the gas stream PROrEPO8SOp4ItNE
anount of propene oxide conprised in th#® gas steamis so small that it 1is
not detectable. 35 As further conponents, the gas stream generally
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t he gas stream reo rlse up
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to 9 @5 -leastmne Manturi soukzbepriedpeciaby predérably, the at least one apparaius, preferably

an absorption column, is operated in countercurtent. The term "countercurrent" as used
with respect to the absorption apparatus in the context of the present invention relates 1:)
to an apparatus in which the gas stream resulting from (i) is introduced in an absorption
unit, preferably an absorpiion column, preferably at a lower section of the unit, and
30 preferably a liquid phase comprising at least one absorbent is introduced upwards with
respect o the location where the gas stream is introduced in the unit. Most preferably,
the liquid phase exits the absorption unit at a location below the location the gas
stream is introduced in the absorption unit.

"~ 35  One further major advantage of a preferred process according to the present invention
is the fact that no inert gas such as methane has to be additionally added to the ab-
sorption unit.

The pressure the absorption of the olefin, preferably propens, is carried out at, is pref-

40  erably in the range of from more than 10 fo 20 bar, more preferably of from 11 to 19 bar
and especially preferably of from 13 to 18 bar such as at a pressure of about 13 or
about 14 ot about 15 or about 16 or about 17 or about 18 bar.
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Preferably, a column is used for absorbing the olefin, preferably propene. Particular

30 preference is given to a column configured as a packed column, more preferably a

packed column containing ordered packing. While the ordered packing mentioned can

essentially be of any type, preference is given to packing which has a specific surface

area in the range from 100 fo 750 m%m>. It is possible to use sheet metal packing, for

example from Montz (type B1 100 to B1 500) or from Sulzer ChemTech (Meliapak 125

'35 to Mellapak 750}, or mesh packing from Montz (type A3 500 to A3 750) or from Sulzer

ChemTech (type BX or CY). The unit m*/m? refers to the geometric surface area of the
material forming the packing per cubic meter of packing.

The preferred pressure of from more than 10 bar to 20 bar, more preferably of from 11
40  to 19 bar and especially preferably of from 13 to 18 bar such as af a pressure of about
13 or about 14 or about 15 or about 16 or about 17 or about 18 bar, prevailing in the
absotption apparatus increases the solubility of the soluble constituents of the gas
stream iniroduced in (i}, in particular the olefin, in the absorption medium, preferably
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25 lent solvent capacity for olefins, so that the process can be carried out using compara-
tively small amounts of absorption medium compared to processes where, e.g. mix-
tures of isopropanol and water, acetone, heptane or octane are used as absorbents. 1\)
The novel process is therefore extremely advantageous for industiial use. In case the i
olefin is propene, the ratio of absorbent being a mixture of hydrocarbons C Hop.o with n
30 from 13 1o 15 comprising Ci,H3 in an amount of 30 percent by weight of the mixture or
more, to propene comprised in the gas stream introduced in (ji), is preferably smaller
than or equal to 3, more preferably smaller than or equal to 2 and stili more preferably
smaller than or equal to 1, calculated as mass ratio. '

"~ 35 The olefin-laden absorbent stream obtained at the bottom of the column is then passed
to step (i) of the process of the present invention where the olefin is separated from
the absorbent by desorption.

According to an especiaily preferred embodiment of the present invention, one part of
40  the bottoms siream obtained from the absorption column, preferably comprising from
20 to 50 wt.-% of absorbent or absorbent mixture, is not passed to step (iii) but subse-
guently recirculated inio the absorption column. in the context of the present invention,
this recirculation is referred to as internal absorbent recirculation. Preferably, from 50 to
98 % of the bottoms stream, more preferably from 70 to 95 % of the bottoms stream



: 20 by weight or nore, based on the total weight of the m xture of
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pr ef e2bl uesstinililberrapriserabperpent olefib, and alkang eieh as, preferably, a hydrocar-

bon or a mixture of hydrocarbons, propene and propane, the present invention pro-
) ' vides a process in which in step (iii) the absorbent is separated from olefin and alkane,
the olefin being subsequently separated from the alkane. According to a preferred em-
bodiment, the absorbent is at least partially recirculated into (i) as externally recircu-
30 lated absorbent as it is described hereinabove, According to a further preferred em-
bodiment, the olefin is at least partially recirculated into an epoxidation reaction, pref-

erably an epoxidation reaction the gas stream introduced in (7} results from.

Therefore, according to a preferred embodiment of the present invention, the separa-
35 tion of the olefin, preferably propene, is cartied out in a forced circulation vaporizer.
Therefore, the liquid stream resulting from (ii) is passed to a forced circulation vapor-
izer, the vaporizer being operated at a preferred pressure of from 0.5 to 4 bar, prefera-
bly of from 1 io 3 bar, and a preferred temperature of from 60 to 100 °C, more prefera-
bly from 70 to 95 °C and still more preferably of from 80 to 20 °C. The liquid phase ob-
40 tained from the forced circulation vaporizer has a purity of preferably 20 % or more,
mote preferably 95 % or more and still more preferably of 97 % or more, with regard to
absorbent, preferably the hydrocarbon or hydrocarbons as described above. The
gaseous phase obtained in the forced circulation vaporizer comprises the olefin, pref-
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obt ai ned i ghd futhéSpuriibamusiage.and, still nore preferably, bel ow the upper
part of the absorption colum where the absorbent is preferably intro-

duced via the external absorbent recircul ation and/ or where the absorbent
i s i nt2dubeaprding 19 pcRkfatesopmbedimgnt ehtheapresent ipeantiopnthe gasceiraase intig-t h
ol efin. | ndided i anisei offastshealofpinespridation pricessin witieh an bRfin anogiyser bent
e LR B U g e T v
epoxidation preferably contains propane as saturated hydrocarbon. Preference is given
to using fractions which comprise propene and propane in a volume ratio of from about
30 99.5:0.5 to 94 : 6. Such mixtures are also referred to as “chemical grade” propene.
Preference is given to using propene of this purity in the preparation of propene oxide
according to the present invention. Therefore, in a particularly preferred embodiment of
the process of the present invention, the offgas stream from the conversion of propene
into propene oxide comprises propene as olefin and propane as alkane. In the process
"~ 35 of the present invention, this offgas which has been freed of propene and propane is
separated off at the top of the absorption apparatus and the absorbent, preferably the
hydrocarbon or hydrocarbons as described above, laden with propene and propane, is
separated off at the bottom of the absorption column. In the subsequent desorption
step (jii) according to the preferred embodiment described above where a forced circu-
40 lation vaporizer is used, the liquid phase obtained preferably after the iwo-stage com-
pression and the heat exchanging, the liguid phase preferably comprising olefin and
alkane, most preferably propene and propane, is preferably fed o at least one further

purification stage.

separ at ed



found that the internal absorbent recirculation is a further major

advant age of the nethod of the present invention since the bottons stream
obtained fromthe absorption columm is typically not conpletely saturated
with ol eWPRWYBHA this remaining capacity 15 by reci r cREHEPHYS/B04p4k t  of
the bottons stream further enhances thélintegration aspect of the

I nventive nethod. In general, there are no restrictions as to the explicit

met hod ac e MicAdn¥ibs BndRthistifGiddhabs AStadiBRed PRG R dbinpdhe il HBpdiY S
separation according to gall |% 1.S Ca@riﬁg ou]t,E 20 Selpbaa;ﬁl on b dese'h_ptlon
may be pr@pﬁpawec%wf@ By parried oubp PR agUeerssy 1 Padirle: &y Uiy
vapor i zat ingamn’sAcreycivpadiate lodustriahSdeimisint SofEditian, plolweaAZPnpage 2dh, Tha i s
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m xture ofex@mhicoeparbisaat amreprme ohABOW 1§ES, barhBhg peopens is inlen off & the o-

vides a pharesheiC) éﬁnttsﬂﬂcamifqaie@pas_( hicolunirl) &ndlthe pastiinei is t@epasabethef Hodm
ol efin an A | kane, 'the olefin being subsequently separated fromthe

al kane. According to a preferred em bodinent, the absorbent is at |east
partially recirculated into (ii) as externally recircu 30 | ated absorbent

as it1i0s despropend Witdehaabearesepieaied difng thotap dfithé IGarsplitaf @inriaen egtre-
bodi ment , cfrélﬁ?t% % 'ugﬁ & o»(f’ciatibﬁiﬁ%f:e%ére{s' ﬁclﬂjti}‘? Fn?zﬁéﬁ%%%‘agﬁéﬂq&rﬁh%{b ﬁf&éh—dat hon
reaction, pref-_era an epoxi datlon reaction the gas streamintfoduced in
(i) resul e©Xdegthe PrRAABE A beiises iar Ay eCEVAPIBIRMIPRSP. 818 38iSHEIIY S9Mrgene
-present i fretdanogendraiorsepara- 35 tion of the olefin, preferably propene,
s carried out in a forced circulation vaporizer. Therefore, the liquid

fhéfig‘géfi%éérh; } 59533‘59&;%% @'gieaﬁﬁzérﬁgeéi&eﬁgﬁ&f%néﬁeﬁ %ﬁeﬁi&% m%’;“,ﬁfﬁ‘ mifzﬁra; |

prefera- paratedf freomt s@bbuair ysisghek separaiioar n.eAparding fe aostilif fudhe60 to
100 C, molguphfit ahe Bb¥orbEABunt® ifsubseqisht tdulitiedt @ & fEeaBhYinRS- from
Vapor i zer SHeel 3 (o} Phinirides EsemBnL s1gTRo S AlsARHER as,eropaElk P8 o6 or
more and $bldr anowduner off lydsbriaybests, @Tomaner anebpiopang,t ierprgsent inventishswe-bent |

pL ef ere@gl mdtebaa ;mf@lés@qa?@m iR sty @il ARHRAN T SpafREE froRabsAR R aﬂa mlanfg,_as eous
Drer w0 20usTete BEing uBSHEniE afhait P Hid §Rin< ARG rﬁtg%eﬁ@&rz;{ he
al kane, nmembogdimenirthp lapspibephisdt least partiglly recipidateddats, (ii). Ascerdinacibea Bl y 0. 5
W . - % or kiesprabrreientiogmiditNihe digfirgignanédst pakiafly gaseQlatedinicamepdyidie used
for any cqoeElvABh SratrfPSn ohiiionTe8LRE e ghl ofBn Mnddiich? Al FRsal L1 N
mat eri al or 5he dr nore chenl ca processes sgc as an epOXIda on reaction

or us@d a¥%Bwmergy source for steam generation where the steam nay be used
in one or nore chem cal processes such as an integrated epoxida- tion

'%r OCESS.  Thus, according to a preferred embodiment of the present invention, the absorbent
' stream laden with olefin and alkane is passed io a distillation column where the olefin is
separated from absorbent, and where the olefin is obtained overhead and the alkane

30 and absorbent are obtained at the bottom.

The distillation column, having preferably of from 80 to 200, more preferably of from

100 to 160 and still more preferably of from 120 to 140 theoretical plates, is operated at

a preferred pressure of from 10 to 30 bar, more preferably of from 12 to 28 bar and
~ 35 especially preferably of from 16 to 25 bar.

At the top of this column, an olefin stream, preferably a propene stream is obtained
having a putity of 90 % or more, more preferably of 95 % or more, and especially pref-
erably of 97 % or more.

40 _
The olefin, preferably the propene which has been separated off at the top of the col-
umn may be at ieast partially recircuiated to the epoxidation process as starting mate-
rial for reaction with the hydroperoxide.



10 Preferably, the gaseous stream obtained fromthe vaporizer is cooled in
a downstream heat exchanger, to a preferred tenperature of from 20 to 40
C, preferably from25 to 35 C In this heat exchanger, the absorbent
conpr i sadMOI2A0YHd2gaseous streamis at |east partially chorersesoand
preferably recirculated as |iquid phas@2as absorbent into \. | (ii). The
gaseous phase obtained fromthis heat exchanger preferably conprises 0.7 15
W . - % or f ' 4 =9 0, bent. ... efin,
bt ef er abl y BpRE SBaR' ARG 18 sl LSBT oosBRTAN Yohbsund B 7
gaseous sEPEaR, ipeefpably: the,hysrgeasknm pe Bxdracarhons apdupsefe 20 §sbief-

pr ef er abl gradiyt pepaticige peeferabis iniher wotkeal-yp wosepagatofthprabberbell frohratherlO to
12 bar angoﬁgWuently cooled in a heat ex- changer to a preferred
tenperature rom30 to 40 C. The thus obtained |iquid 20 phase,
prefer%bl y conprising olefin and al kane, nost preferably propene and
propane, Aceorfling teid Ipeafenied embodimenta thie dotidrorsishayés prefdrably ftasbegiireter r ed

ggth: Sag ioﬁébrp&‘&?r?étsa PredsOre 8 frdrR 354 f&mge,gt, tréqaﬁ‘arbupmrawﬁfd P8 bt agnga

.a.reaction stage d t egst —ope furthe uriTication
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gas streapenetnd-propared This (igyidistream Bf profesaldy recirouttiedmsegmwedisciired
process i BxihHaA rétirchlatdd BpsdBatt ®f @, espeabiyy pRiSBERSintoStHeSaskoRtioRl &4 n i n

t he epoxidation’reaction. .-This propene _used fTor th epoxi dagtion preferably
contai ns HM8p&Ad "éé’%téﬁurf’rr df@qg r%ﬁﬁ%b&ﬁﬂ@ngg oLy E‘ﬁﬁ@"i 'éP"&rfa%ﬁ“e tsgc’tl%‘i ng
f ract i onswihiec thec ibgrnallye remiroplatasl absbrbenipiarsirpducedy riormdo retiragladipnf them

about 30 g@eaﬁnqsge@.rgmyggﬁabéﬁmmh m xtures are also referred to as )
r

"chem cal grade" propene. eference is given to using propene of this % .

purity in_the preparation of propene oxide according to the present
i nveni$ onTheigasegusrihasepbiained froguthaflagh siren esseniiallybersisie @f ther light heil-
process Ofngt &fnpuLMaS Buch RsedElirP8nd bMe:@brygﬁﬁre&p@ng f&_n@me tsheh eeprepeiieon of
propene i rope r r o e as
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al kane. roc e present inven gas ich has
been freed of propene and propane is separated off at the top of the
absor pti omhRpgeals phadist hssabi 30 rabieedt, exph@iger alteye tthe cobiedrio capilagarradr

hydr ogar b ' ' W |

sgpar g?ed%c])ﬁ?&gwgfﬁgr%@%é otr%ﬁ%gﬁ’hrléa% sgi\r@r%ql\’oﬁa@o umﬁlﬁlap ﬁ%ﬁg u g%gheé_nt
desor pt i offably &em @5 toydS&e Jihg; ligyic Rhass obfingddFers dhe Hers RXaadnge isserefaiay
above whebly mcireuiated iofortbe #E#3h| drumoTheagesebuse phase ubiathedt fnem | thetedt phase
obt ai ned Qﬁséq:err%aht&;regé@ prh 8 1680 I8 BRrGra Mﬁﬁﬁ'o?ﬁb&?ﬁwofré‘gr Sably 30
exchangi ng, t I'1 qui as preferab{# [o{o) r,|5| n o%efbn n al gne nost
or of o abl PPNt MBGIPIHIIAENE0 BRI BF lsbs Ag By MOFF pigierpblY dd AP, AEIORE her
puri f R&at iabsorberig&his\§as2005piaE0dh IRCTsEPRO @by 00ddeta:bie puiPloss, egr ad eoat i on

step wher g dyhicurdd pbdamtit@radionf ractioned into the conponents propene and
propane, is preferably carried out in a C3 splitter as described, for -

exanple, in Ul- mann's Encycl opedia of Industrial Chem stry, 5"' Editi on{-,_) |
Vol ume A2R mighies pdssiblantnat the bottoms stream obtained from the distillation column where

the olefin is separated from the absorbent additionally comprises an alcohol, most
30 preferably methanol, e.g. in concenirations in the range of up fo 15 wi.-%, preferably
from 1 to 15 wt.-%, more preferably from 5 fo 10 wt.-%, based on the total weight of the
bottoms stream. This is the case if, for example, the gas stream introduced in (i) results
from a reaction, preferably an epoxidation reaction where this alcohol, preferably
‘ methanol, is used as solvent. In this case, the absorbent is separated from the alcohol
35 and for example propene and propane in said flash drum or said forced circulation va-
porizer so that the absorbent obtained and preferably externally recirculated to (i) has
an alcohol content, preferably a methanol content, of 5 wt.-% or less, preferably 3.5

wi.-% or less, based on the total weight of the absorbent obtained.

40  According to a still further preferred embodiment, the liguid stream obtained from this
step is passed to a heat exchanger prior to external recirculation as absorbent in (ii). In
said heat exchanger, the liquid phase, if necessary, may be cooled to a temperature of

- from 20 to 55 °C, preferébly of from 25 to 50 °C and especially preferably of from 30 to
45 °C, -



: separation can be carried out in a colum at a pressure of fromabout 15 to

25 bar. The 5 separation can also be carried out using thermally coupl ed
colums, and these are, for exanple, operated at a pressure of about 15 or
25 bar. WREHYI®Ehe is taken off at the top of the C3 REGIEPIEF OGS i gur ed
as a columm, and the propane is taken B8f at the bot- tom 10 The propene
whi ch has been separated off at the top of the C3 splitter can then be re-
circulated to the epoxidation process as starting material for reaction

with the hg/dr op- eroxide. The g c; ane Ean be used for an concei vabl e
pur pose, &g hegkexchangsr ussdiPpcoq 189 ¢ dglid SHRRMATRY Aave 8 %?@E'B‘*yd‘f‘%c%_ a
further piigiratione Exempledi ofesunfigiratibres pt theceati axebangen mre shell-ahadfube heat
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propene aﬁlg éH fFF?é‘f@ﬁ-ed TcBSlaHfs%r@“&mbﬁ@{ BiHek ) RoRnfor? Avek vitRSr 8r SERREAT dobl-Whi ch
in step (| from absorbent and al kane, = t he

absor bent 'H@?H‘Ef %%%%Cg&ﬂﬁ'ﬁ’tqo)‘?ﬁliﬂﬁéét ed fromthe al kane. According to a

preferred enbodi ment, the absorbent is at least partially recirculated
into {d i) n the ovsril @gode@s @f fnerpreémrin\@hﬁ&rertﬁ@db&sr‘pmh Q@dTHesdrbﬁbrpbrﬂfsl drei s at

| east par n refer bly an
epoxt dut 1 Eynebied i it BB SoBPadB U Rorddvalh f Ry RECGARPRS, Y
Thus, acciaruapd degoration engp%eém, emabbrmwp@?e wr@r@tl%\swts arﬁwgmﬁ@wd t@ he

'Sbsor bent forrfitd eavtinuadsip opetdiing| il Moraslen| ik &npraferrqrntiae dbborpiodlisptiidd-at i on
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bot t obR  THIOH; FPAratESesolp oM ANEONTHIGHEY IPeET @Ea}m"‘y Asrordingnto® stilh igrther o e
pr ef er abl yrefdrreidremibodi@ient, thel €shdensates iobtaiment feorp r(efaea; eddingulated mtmthbﬂéb to 140

t heoretic At r u o 30
bar,  rror e@’*pdﬁi‘)e Eiioncye ‘q%aé‘%%"?*"tfsguﬁéﬁ“"@f ﬁﬁe%h.% PPtk EOEIEA P, 50,
from 16 t @ isregisulatag "ltﬂéa'fjc%’%‘fja?q’ﬂ rseag(tgq,@ﬁ Qﬂoé'%? 'ééﬁf( ?'lé)f ®rably
a propeneresircdaietiistodfil sccedinghvamgspediailyi mryfemtfed%n%dumenbofethermesent
pr gf gflé(g?: mvéﬂurogﬁtehréwndemaﬁes ahdinaRRA 8] A @&l?cf.ulaé'&g g&%m@é o%c?da%ﬁrreéﬂﬁ;et 040
of the co{}5 &'ﬁﬁ;aﬁﬁ‘@ ')é "&tfoq"@ﬁg ﬁ)arte\émlhq -‘?‘2’8 lﬁpﬁamgtsgrgap ef{c{%*ae% bom %ﬁt i onp
process aabsorpiion aelmpminelii) isiinlerialy pagialy reﬂﬂ‘ culated intodiih yhir olefin oktaied IO
2005/ 10304 .f@ﬂﬁﬁ’&@@ 0 @él%l”e%oxuaatﬂml%abﬁﬁri @ﬁﬂ it5d AISRNDSHR LBLANRY oA MY iBe
di still at I)&ern%ﬁy rec‘mﬁg@gr}lﬁo%ul y consisting of ab-
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Therefore, the present invention also provides a continuous, highly integrated process
) for producing propene oxide, said process comprising reacting propene with hydrogen
peroxide in the presence of a titanium zeolite catalyst and methanol as solvent to give
a product stream, said product siream comprising propene, propene oxide, methanol,
30 and water, said process further comprising separating propene oxide from said product
stream io give the offgas stream, comprising propene, methanol, at least one inert gas,
10 wt.-% oxygen or less, and water, said integrated method further comprising
() compressing the offgas siream at a pressure of from 13 to 18 bar and cooling the
compressed offgas stream at a temperature of from 30 to 45 °C and repeating
S35 compressing and cooling once or twice, wherein from 50 to 90 percent by weight
of the propene, from 60 to 99 percent by weight of the methanol and/or from 70
to 99.5 percent by weight of the water, comprised in the offgas stream, are con-
densed and recirculated into said epoxidation reaction;
(i) separating the propene from the compressed and cooled ofigas stream by ab-
40 sorbing the propene at a pressure of from 13 to 18 bar in an absorbent, said ab-
sorbent having a boiling point of from 200 to 300 °C at standard pressure and be-

ing a mixture of hydrocarbons CyHopez wherein n is from 13 to 15, said mixture



‘sorbent, preferably the hydrocarbon or hydrocarbons and preferably an

al kane, pref- erably propane, is preferably further worked-up to separate

t he absorbent from other  conpounds. 5 According to a preferred enbodi nent,
this bot WEh20FiHeMPH i s preferably flashed in a flash dr pgratPzeosmoessur e of
fromO0.5 to 4 bar, preferably of from2%o 1.5 bar, giving a liquid stream
with preferably 0.5 %or less, nore preferably 0.3 w.-%or |ess of pro-

Bhove descr | bargiies e Ak gehor Bah LA\ BERPRL of 6 ftort Soudhtr ar

pref erabl y i ntroonerd thebstyel on col - um, and in particular into a section
of the abgfy PtdePAratiAk W8 pktRpeAE Hon e abS6ibeAfby WBSHIBtidrA al s¥paFdidhlblumn
recircul ated ahsorbent |g |nt{6()%gé;§}ﬁ. Priof to rem(r)fcful a%hgnQ {]nﬁ‘ st ream

i s preferably &&REBTYe b ipEy! R S P ANER O PREAZPY ottt T9E” £ 1 ash
drum eBsent i aldujatingribe prapepe obtainad igiii) s said iepgxidaigpoeaciipnanshresiscuiatef | n
and pref er abl ying &g fsdoastht o aljkane such as propene and propane, and
conprises 6 %or less, nore preferably 5 %or |less of absorbent. This
gaseous phase is passed to a heat exchanger where it is cooled to a

pr ef er r ed Mg pegfpr@bit, drepiesentinrantion pevEles@ piReess fpr kpdveing gn pleimogidlet o 50
fC and sti IpkefBRabey propéne 6%iad) as desembetbaiiovedaddRionblig comgriding phase obt aijned
rom the t : r - : r | rum
The. gd8600 pHESIBHPE s Brdtefl Shfamblah &Fi (it Sl o RadieR i 0

| ess, nore preferably 40 ppmor less, nore preferably 30 ppmor |less, nore
pr ef er abl Wcte ppafarably, tessreaant isentibn prsviziesreepreteds figr drodpng an olefinxiak, 25
absor bent o JBlbiAAREEHS oREESE ERRNBG 54 L@ézﬁ&@ymw ble pur pose, e. g,
as en- ergy source ror.steamgeneration. [t m e possible that the .
bot t ons stYearRatiAly; ieeticylatila fnecbetfoss ﬁir%ﬁmoqptgﬂ?% B ADSOPEEn Golumiy, s
separ dged fr onudekddn gl dmtbeszéd abisbrpicrnedilityng ovgpe pexdarably ivBibcad bedttionnafsdaid 30

preferably methagglion®cBumhny %@%E%«%dﬁﬂﬁ lih@ %&ﬁpn’é@é&eaﬁa &IdP o ga L%
r ef er abl from1l'to 15 ;9% . nore. prefer rom to 10 . % ed on
e Coral el JiHteagt opfeinett ) amiccBadh Sne, Aatmubidi dhe, seaiony therakisoigah | o

t he gas st r eanohtainedduGidds racir¢iiptedesults froma reaction, preferably an
epoxi dation reaction where this al cohol, preferably nethanol, is used as

sol ve%b. I\ﬂ.uthis case tht?: absor bent {.s seos{ at ed fronggt hecﬁl cohol I3 and
for eXSnpl FMIPBIGETAAYY NG RERET TVEANY PIOYENS & RIgPeTS LPEPAIGNgAD olefin
ci rcul at i onddeapreferabhepropene lexide: ae daswribed eovehadditonealhyaemprising (ikbagd
external | yyyecirculated to (ii) has an alcohol content, preferably a
nmet hanol content, of 5 w. -%or |less, preferably 3.5 wt. -%or |ess,
based on the total weight of the absorbent obtained. 40 According to a
still furtlndhe fllewing, peeiearasbariheds of breresentinvestioneimlisleddpsding fromibe s
step i25 pashiiing @ntbddiiénte XICT2Q aiciudingothet combib&tiong! of rkede” embadin@htsss
absor bent ‘%’@Héi{h}&li\'@l"n sai d heat exchanger, the liquid phase, if necessary,
may be coo o a tenperature of from20 to 55 C, preferably of from 25 —
to 50 C and especially preferably of from30 to l)
1. A method of separating propene from a gas stream, comprising the propene and

at least one other component, said method comprising
30 ) compressing and cooling the gas siream;
| (i) separating the propene from the gas stream by absorbing the propene in
an absorbent;
(i) separating the propene from the absorbent by desorption;
wherein compressing or cooling or compressing and cooling in (i) is cartied out
35 twice or three times.

2.  The method of embodiment 1, wherein the gas siteam is the offgas stream re-
sulting from an epoxidation process, said process comprising reacting the pro-
pene with hydrogen peroxide in the presence of methanol as solvent and a tita-

40 nium zeofite catalyst to give a product stream comprising propene, propene ox-
ide, methanol, and water, and separating the propene oxide from said product
stream o give the offgas stream comprising propene, methanol, and water.



- 45 C. WD 2005/ 103024 PCT/ EP2005/ 004142 23 This heat exchanger used for
cooling the liquid stream nmay have essentially any con- figuration.

~ Exanpl es of configurations of the heat exchanger are shell-and-tube heat

- exchange MO 2@s/1930kkat exchangers or pl ate heat exchangePST/EPaoostolaei4pur poses
of the 5 present invention, preference 5 given to using a heat exchanger
which is configured as a shell-and-tube heat exchanger. As cool ant, any
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Therefore, the present invention also provides a continuous, highly
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product stream co i sin ropen rope oXxl nol . 30 and water,
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streamot o gi ve the offgas stream corrpri si ng propene, nethanol, at |east

one inert 4 elﬁ’na o‘f’é}ﬁb’&ﬁrﬂeﬁf 1 ﬁérena{h‘é Péﬁe oB@irféd! it ﬁé?@dﬁcg‘ft hod
further corrpr|5| pﬁpifre S eofgas stream at a preSsure of from
13 to 18 bar dﬁ‘& Wge datiqr, P@%ed offgas streamat a tenperature of

from30 to 45 C and repeating 35 conpressing and cooling once or tw ce,

wherein frgom Sfht ﬁe%dﬂﬂré‘rﬁéﬁdumﬁnt""?'\ﬂmreﬂf aﬁ&esgi‘aﬁffgﬁg‘g rﬁ%gg“;{g‘nﬁ'%y wei ght

perce by wei ght ,of 1 he hano d/or from
of th t"’~wat er, 33’8Pr‘&ef1§'§de?'??"‘iaﬁeed1'8h @gs stream are con-
) 9.  The method of embodiment 1, wherein, after separation of propene in (iii), the
absorbent, additionally comprising propane and methanol, is separated from
propane and methanoi and subsequently recirculaied inio (ii).
30

10. The method of embodiment 9, wherein the separation of absorbent from propene
and methanol is carried out in a flash drum or in a forced circulation vaporizet.

11. A method of separating an olefin from a gas stream, comprising the oclefin and at
35 least one other component, said method comprising
(i} compressing and cooling the gas stream;
(il  separating the olefin from the gas stream by absorbing the olefin in an ab-
sorbent, said absorbent having a boiling point of from 200 to 300 °C at

standard pressure and being a mixture of hydrocarbons CpHap.2 wherein

40 n is from 10 to 20, said mixture comprising the hydrocarbon Ci4Hzag in an

amount of 30 percent by weight of the mixture or more;
(iiy separating the olefin from the absorbent by desorption;



densed and recirculated into said epoxidation reaction; (ii) separating the -
propene fromthe conpressed and cool ed of fgas stream by ab- 40 sorbing the
propene at a pressure of from13 to 18 bar in an absorbent, said ab-

sor bent WAV/3%81%9%%bi | i ng point of from 200 to 300 C at BCAFEANGBIEBsure

and be- ing a mixture of hydrocarbons @8H2n+2 wherein n is from 13 to 15,
said m xture WO 2005/ 103024 PCT/ EP2005/ 004142 24 conprising the

hydr ocar bon Clghiddiniconplestimpbit cadling Or RBMpRIsingYanteddihg & (i) BoéLried olihe

m xture; (iiil) seggﬁﬂgl% e(%he propene fromthe absorbent by desorption in a
separation coﬂ“ﬁﬁ 5 ] ﬁ} ssure of from16 to 25 bar and a tenperature of
from50 to 200 C, recir- 5 culating the propene obtained in (iii) into said

epo?i da}3 : ap. { ﬁa@tm@m:oa{w _emid{rﬁéﬂtaﬁ; mhelgairt e a:kss)ﬂfémmf a infikiard &f) hydbg=e- o
rerera ) e present 1 nventl o rgvi des a .Qrocess 10or .proguci ng an ol e
1 oxt e pr 0B S priar HRRD BT 1440055 E7i BRI SvaPSRIiG HRBe

compri i ng 10 ol HEF IndiH bl 50 BoREAPEY fieBhi SAY ARkl idnbd, (111) 1 nt o

i
sai d epoxidation r I on. Mére prefera , e present 1 nvention provides
a process for producing an olef in oxide, preferably propene oxide, as -
descri bed 18boviie radiotiiop Balbodingsntif | Wha@in e P&t olsthingd rie ¢iii) is vbdaiculaged he

bottons st rearf?ltBl%TaFJ (_{r;h%)%&‘aﬁgm%ﬁ@psorpt on colum 15 used in (ii), into
urm, o

sai d absorption co re preferably into a section of said absorption

col umdOupwar ds the section the conpressed and cool ed of fgas stream

obt ai ned i1#. ( iThel raginhoti rod émbediment d 1 duinveir, dfict bepssatidn ofrthe lokefialhs Gii)) ¢t

obt ai ned i n (ijdnkder Liki )| ; r nt

"nvent on pr o geeRt SREHACHIES ﬁ*@%@wﬁ%“r{g = {ORER Feaaf P B EET!
Madditional Iy comprising (iv) and (V) I'n)

les or
propene oxi de,puggcq}@gcﬁcggdaf&aa%
the follow ng, prefterred nmethods of the present invention are |listed

resul 45ng 15 oMl \Rethda df @hiRMeht ATDRHEREN IR dad Sreditn iRk WiHigRS strbsm re-
conbi nati ons of Ihe;fse enbodi ts as__expljcitl lven: 1. %.ma&\ho fof
Separating pr GuHE TR AN SPEXERLST nbress, SR FORRT CHRDTRILIEAGITER S Qe cast
one ot her conpdineathydepetbxide: inoilie pueganicsi oignabariol)ascentyent 4sigivg @pdbduiodl | ng

t Be ggs st [ ﬁa@treﬁh'i, Jardiegaafdting0thehGelt ORRIBSrdrk AAId PRodiRS sfbaftal diVe the
absorbi ng the

opepne._in_.an.absorbent; (i.i.i),sepakati t he propene from
Ehe absorbent anstsrtr paif RS PLAT komplbd e SRHR hafeid wReE BBt ST
and c@8ling i rengiipent gas.at wi.-8e oberyger s tans canch oG ppra @lafinrpxide o lesphe et hod
of enbodi nent 1, wherein the gas streamis the offgas streamre-
16. The method of embodiment 15, wherein, in (i), the offgas stream is compressed
to a pressure of from more than 10 to 20 bar and cooled to a temperature of from
25 o 50 °C and from 40 to 85 percent by weight of the olefin, from 60 to 99 per-
25 cent by weight of the methanol and from 40 io 95 percent by weight of the water,
comprised in the offgas stream, are condensed.

17. The method of embodiment 16, wherein the olefin, the methanol, and the water
condensed in (i) are recirculated into said epoxidation reaction.

30
18.  The method of embodiment 11, wherein absorbing the olefin in the absorbent is
carried out in at least one absorption column at a pressure of from more than 10
to 20 bar, and wherein separating the olefin from the absorbent is carried in at
. least one separation column at a pressure of from 12 to 28 bar and a tempera-
35 ture of from 50 to 200 °C.

19. The method of embadiment 13, wherein the olefin obtained in (iii) is obtained by
sepatration from absorbent in a separation column. '

40 20. The method of embodiment 11, wherein the olefin is propene and the hydroper-
oxide is hydrogen peroxide.



*sulting froman epoxi dation process, said process conprising reacting the
pro- pene with hydrogen peroxide in the presence of nethanol as solvent and
., atita 40 niumzeolite catalyst to give a product stream conprising

pr opene, WORBHUREHox- i de, nethanol, and water, and sepBfHEPHMYSOHEIDr opene
oxide fromsaid product streamto gi v87the offgas stream conpri sing
propene, nethanol, and water. WO 2005/103024 PCT/ EP2005/004142 25 3. The

met hod. of gl ﬁ@éﬁb?[@ Ewto wﬁlgy ®h8, tidlof ir)olre Tc'ishétbsociff t?QSn@érﬂi?@rpré‘%s@?ﬁWaﬁg% 'efl to
a pressur (0] I om I e O a tenperature O rom 0
Birird kS slfe ind i

45 C and rce I'ght of the propene, from60 to 99
percent by weight of the nethanol and/or from40 to 95 percent by wei ght
of the watreg following dxapipissdrd iscdnie iMishaes et present inveaticoadersedot mhearine
nethod50fu§ggﬁgﬁ nt 3, wherein the olefin, the nethanol, and the water
condensed 1h |£ re recirculated into said epoxidation reaction. 10 5. The
nmet hod of enbodi nent 1, wherein absorbing the propene in an absorbent is
carried out in at | east one absorption colum at a pressure of from13 to
18 bar a nperature of from30 to 45 C, said absorbent having a

boi l'i ng pggﬁﬁg%g from200 to 300 C at standard pressure, and wherein
separating the olefin from the absorbent is carried in at |east one

separ a0i oin Eig. Uma methad mcesislingetocthefpresent ibvehfion ¢s 86pibed velrete dhteengmen-at ur e

of from 59résgin§%ﬁep§- ar8 -cotbfc@BP throd c@ﬂpﬁdé;té&‘,?tan_é’wl‘]{é?@ 'T&i‘agjebgﬁe phgegbent

Is a mxture, o rocar- bons CnH2n+2 whérein n is from10 to 20, said
m xture caﬁf}P?%fP *the hydrocar- bon Cl14H30 in an anmount of 10 percent by
ight of the mixture or nore. 20 7, The method of enbodi nent 1, wherein

the ltor opepg %@bm i‘lg"la(viriQi a tdnSpdraild siue \‘;\%@é Rftobindcd S reSORSicHat @?

reac n. . e (0] | Al re , er e ratl on

oy apeld" witnin il iR S Lbod KB Rt %emPae@ﬁﬁeainﬁtaéij%%f’%ﬁﬁseahﬁasrﬁs

met hod of faliawingi ¢astrositioniNe (@28, WiaPh)e O3 (181 wt-i%n PsIrered@ed® wir%) if9-, t he

absor bent paél(h 84 ANALY, iheRRIBI (3B NEL.PLRRARS (BNE wiktdanol , is separated from
propane and net hanol and subsequently recirculated into (ii). 30 10. The

met hod of enbodi ment 9, wherein the separation of absorbent from propene
and met hafitam the el qampiessing wait Ahg cepregsemsisran is rassed kg fi Fealingtungn

vapor paer a2, thé codledetrbad ivpassepas atdeegndoompressing uhlt @ andie conipeessed
ComPr 31 bRl Y 8Bl 3% SEBRA BB, SomPonent, sal et hod

conprising . (1) cofnpressing and cool1ng gas stream (ii) separating the
olefin fromthe gas stream by absorbing the olefin in an ab-
From b2, a condensed stream 2 is withdrawn having a temperature of 38 °C at a pres-

sure of 6.6 bar and a mass flow of 2.66 kg/h. The siream 2 has the following composi-
25 tion: N; (0.00 wt-%), O: (0.04 wi.-%), propene (6.96 wi.-%), propane (0.25 wt.-%),
methanol (80.70 wi.-%), water {11.63 wt.-%).

The siream passed to a third compressing unit ¢1 and subsequently passed io a cool-
ing unit c2 is separated in a stream 3 and a stream 4. The condensed stream 3 is with-
30 drawn from c2 having a temperature of 40 °C at a pressure of 16.2 bar and a mass
' flow of 693.13 kg/h. The stream 3 has the following composition: N, {(0.02 wt.-%), O»
(0.17 wt.-%), propene (90.53 wt.-%), propane (4.53 wi.-%), methanol (4.52 wt.-%), wa-
ter (0.19 wt.-%).

T 35  Stream 4 is withdrawn from cooling unit ¢2 having a temperature of 40 °C at a pressure
of 16.2 bar and a mass flow of 304.04 kg/h. The stream 4 has the following composi-
tion: Ny (0.66 wt.-%), O, (3.08 wit.-%), propene (91.10 wi.-%), propane {4.59 wt.-%),
methanol (0.51 wt.-%), water (0.05 wt.-%).

40 Siream 4 is subsequently introduced into an absorption unit d1 into which part of the
bottoms stream as internal absorbent recirculation stream and a stream 6 as external
absorbent recirculation siream are additionally introduced. The internal recirculation
stream is introduced in d1 upwards the section of d1 the stream 4 is iniroduced, and



sorbent, said absorbent having a boiling point of from200 to 300 C at
standard pressure and being a m xture of hydrocarbons CnH2n+2 wherein 40 n
is from10 to 20, said mxture conprising the hydrocarbon Cl4H30 in an

anount o¥O200@8dnt by wei ght of the m xture or nore; ¥CT/EP208pENEE i ng the -

olef in fromthe absorbent by desorpti @8 WO 2005/103024 PCT/ EP2005/ 004142
26 wherein conpressing or cooling or conpressing and cooling in (i) is

carried o ] A - ' P P t ' t erein
t he absor E?Len?h}étn%g r‘%?@%ﬁ'gﬁg’%ﬁm?} ?&@Fr93@6’§ﬁswqqﬁﬁ%f9§ %%rb g@rﬂ’ onfj-‘l}1$ tQ(gr]om 13
to 15, saifewpkiegireiiaionsiiiearhis '%Fﬂguﬁ%r sy indissborh1@Raamount of 50
percent by weight of the m xture or nore. 13. The nethod of enbodi nent -11,
wher ei n t ke Qleff o B Qbainn et Wihdrhvh halibgLeerilest 18 A 9 83réssure of
oot RS Sradow 4 1 R e oS bbbty e
drum or i §1&25 eteBd Q4 (78 dawii-0F), papene (681 mhels), piropame (B3 Wwi.-Cgt methanol
recircul at(@.@fivm-?:),(imieﬁer 2110 andabhascahe B0 Thd botbRESdRabPe gas
streamis t of f gas team.re- ‘sulting froman epoxi dation process aid
process cd‘ﬁtgﬁ@‘frh 0 e‘itf% Hﬁmf"ﬁ’ere&fr%‘flﬁ’? ’Wtcﬁ]s‘érih‘??d? &r BQﬁ?(?é‘Ptlaﬁytﬂﬁ‘ééEds
presence dfto aefirbbdesiorgionsgiihehiromorijély @ fiisipriedircis withdrawm paseed sepaeat i ng
the ohgfi mn@abdsiptibn ting d2thrdr esivsiiatéd he afohi &) la¥ AckbibecPiidasintd Heathe Sai d
gas 7wt Segre GRoHReiny 1 detls ReaBSSRE 8 16 PE 8ipredhurs BFTR L7 el Tc' !
met hod of reassditMnei12198 kalhePleeam 6ihes(ths followingearapesition: Bard-N8 Wt @ssed
to a presgo.00 vl rmepeiy ©.48an-2A)0pidpadd (RAG wiri),GRsthasbl {0.02 viieryanabtr € of-

from 25 t@@%%}@%{éﬁé@}%@%@%@e Br@%%gnt by wel ght of the olefin, from 6.0_)

to 99 er( b nol and from40 to 95 percent by
wei ghtlSof the water; conprised in the offgas stream are condensed. 17.
The met hodrhef seeohe dirermt refravetMioireen is bassddeiol 3 setdrel deddnsiwl unibegl fiidkhe

t : il ; : o SanoHy 30
15, e natHaEESellt bodli Heifo'€ tidithulg LOag St/ aTRE 8o 38 K 3 £
absor bent mass foxy of 29888 ko/hnSkeam dd@as e dollowdng camersitian: MNat0-98 Wi--feQsur e

of from nqoaz), ppepeha (94.2 0 %apropans (4Nt wein), segharedl i(OG3 We%)) wedten (0.0Hm t he

absor bgnt ,j:So, ' | | to,Qne separation colum at a pressure of
\MZ éﬁaéﬁd t‘éﬂa&éba% é%.o%ﬁ. éog p p

from to bar and a tenpera- ture of from50 to 200 C. 19. The
nmet hod of enbodi mnent 13, wherein the olefin obtained in (iii) is obtained
by The absorbent : offgas ratio (mass flow of stream 6 : mass flow of stream 1) is 0.42: 1.

25 In Fig. 2, a method according to the ptior art is depicted where only one compressing
~ and only one cooling step is employed, and wherein methano! is used as absorbent.

An offgas stream 1 having a temperature of 10 °C is infroduced at & pressure of 1.1 bar
within a mass flow of 1,000 kg/h in compressing unit al. The offgas stream has the

30 following composition: No (0.22 wt.-%), O, (1.06 wt.-%), propene (90.49 wt.-%), pro-
pane (4.54 wt.-%), methanol (3.51 wt.-%), water (0.18 wt.-%).

From the compressing unit al, the compressed stream is passed to a cooling unit a2
from which a stream 2 is withdrawn having a temperaiure of 25 °C, a pressure of 2.5

" 35 bar and a mass flow of 1,000 kg/h. The stream 2 has the following composition: Nj
(0.22 wt.-%), Oz (1.06 wt.-%}, propene (90.49 wt.-%), propane (4.54 wt.-%), methanol
(8.51 wi.-%), water (0.18 wi.-%).

Stream 2 is subsequently introduced into an absotption unit d1 into which a stream 4

40  as absorbent recirculation stream is additionally introduced. The recirculation stream is
introduced in d1 upwards the section of d1 the stream 2 is introduced. The pressure in
d1 is about 2.4 bar.

L



“separation fromabsorbent in a separation colum. 40 20. The nethod of
enbodi nent 11, wherein the olefin is propene and the hydroper- oxide is
_hydrogen peroxide. WD 2005/103024 PCT/ EP2005/004142 27 It is also possible
“to carryVWhaosag2br nore steps of the inventive proces®CIERatS@414aDde,

t he continuous node being preferred. Th2® foll owi ng exanples are used to
iIIustrate the present invention and are not neant 5 to be limting.

Gaaibt og \[Om i1, p choafh ST WRAIARA AN Ihddifu s BPEPtoIR Kabtdlie bf
steps, %ﬁra? & ama&gk’&}) BTkl SR s e dellowing Cospirosiong e 14

havi ng a tvanfier @ (4930wt S6)Cprapenat(B2.88 o d%dt praparecl§shiy wt.94), meihaj‘a)# (7.45
within a rgss,)fimer 011w90k}) kr%fbouamélsiréamwmfmnaa cW‘l's aaéed ihftea fifst gas
or opond ( SsSAtgR igh Ryt 2457 SRR it Sflbap o itndiul pacie 8 as%capg ol o,
(0.18 wt . -, Ufﬁrdﬂ’rﬂﬂ%éeﬁfﬂcl:l@tedcaﬁrpﬁm|41@Slﬂﬂscnbetd1@bqy6np'tt@§§ea'h%t8ff§a'm4 S
passeg t 0 igirdduced el anunﬁperath@Bf, 25 F@ ﬁgkdés@die%fraewhr SndPashSsh Acw 2 .
secon CcO SLT n asse
Lo o secor 2ney ek gyt e Himlad i Ok 57 R teshidtE Mo diavEdecdisihd i

havi ng a tteerfreealian . Sreass 4dagithg fcgiko@@lg @qm@saipneNs (B8 Mén%) 2Orts0 Mow of

2. 66 kg/ h.%) heopdnee@012w}as), bhg;ahal(bw WG 98P FEEnol 219,98 @m-%NAv4ter @0 :
%, 02 (Ovﬂ -%, propene (6.96 w: %, propane (0.25 w: %, nethanol
(80.70 wt. /g)/ water (11.63 wt.-% . The stream passed to a third
conpressing unit cl and subsequently passed to a cool- ing unit c2 is

gﬁpar at ed 'lthe gsecohd edoad rentved Sitofe @inigd paddeel wox decmelidedorgtion Ghit 82 fioirh- 30

awn from, g?;ﬁ‘fgﬁké‘ fﬁaﬁg%@hpfaet&ﬁpé ufe 8L1§ F‘régtﬁléésfx‘:ré’%f 18-tar 20 aﬁ‘”d a

T o 1 BEJ0l, g s oo b o
wt

.- 9%, me0leapopropencs P9ARE v %) waroptiae (§BB18t. 1), ThGthaidd (St00ewind), i water
vvithdrawn rqr\r,gcg(?l ing unit c2 having a tenperature of 40 C at a pressure
of 16.2 bar and a'mass flow of 304.04 kg/h. The stream 4 has the fol | ow ng
conposi- tion: N2 (0.66 wt: 9%, 02 (3.08 w: %, propene (91.10 wt: %,
propane ( 4AlMe%hsorbeds ; ofigast dala'ﬂdmaéﬁ)ﬂsw oftstregqn, 4 wanaes flpe. @Stream B)is 230 15t r eam
4 is gigbsqpeigntly introduced into an absorption unit dl into which part of
the bottons stream as internal absorbent recircul ation streamand a stream
6 as external absorbent recirculation streamare additionally introduced.
The i nt er nilusy eanientiodbe methost acsardingio the inygoi & metbpd agoriding te Mhiokart i on

of dl the syhifamdunk of bRjdedds ¢esovéflom d1 per hour can be carried out only at an
absorbent recirculation siream (stream 4) at a much higher mass flow than the respec-
25 tive recirculation stream according to the invention (stream 6). However, the higher the
mass flow, the larger the dimensions which are necessary for treating this stream, for
) example the desorption unit e1 and the absorption unit d2. From this aspect alone the
method of the present invention shows its superiority compared o the described
method of the prior art. Moreover, stream § withdrawn from e2 according io the method
30  of the prior art contains a significant amount of absorbent (methanol; 2.00 wi.-%)
whereas in the respective stream 7 of the present invention, the absorbent content is

0.00 wi.- %.



WO 2005/ 103024 PCT/ EP2005/ 004142 28 the external recirculation stream6 is

introduced in dl upwards the sections3pf dl the internal recirculation

streamis introduced. The pressure in dl is about 16 bar. Fromdl, a top

stream 5 is withdrawn having a tenperature of 16 C at a pressure of 5 16

- bar andwal RSS flow of 10.36 kg/h. Stream 5 has the foll ow ng conposition:
N2 (18.550%11:‘ %, 02 (78.44 w: 9%, propene (1.91 w.-%, propane (1.33

wt: %, nmethanol (0.01 wt: %, water (0.01 w: %, and tetradecane (0.00

Ww.-%. The bottons stream w_.thdrawn fromdl is partially recircul ated, as

descri bbd sdhed of sepprpting anoleln Fausages stigiy, whereinsthe gasyrdam isanofiges el from

which . _ | . . _ _ . it
02 and 3 LEhsBERE R & Mol REHABro BS SRF phlad BEDr i AR SRR Mo 6
i nt r odueith aihytiepetoxisto @iteenuetadt strearn borhfriSing aldfingsletin @xile, difd menand a
75 S Ao B0 ey ) TR (©
met hanolnd e gadts int8duc® 8 bive e Ofeilsiredth coMPHsinB EANERANGHERD 1oyt W = 9 .

15 The seconlg stream rermveg from e% is passed to a secon&%desor ption unit
e2 fronleastivine meat gtsy aalnd 07wt. §6 of oxygenvr legs, aaidengtbodaitamprisfg 40 C, a pressure
of 18 bar ar(lsi a mass f.low of 293. 66 k%/h. Stream 7 has the foll ow ng
conposi ti onWne EPMBESHPE 2B coqling theygab3iream; ohene (94.2 wt.-9%, propane
(4.71 wt: %ig) meshanaing(tle SRAWronYIhe 48 k@8anl By BBortalg Me: 01éin irfid
tetradecane (0.00 wt.9% . The absorbent : offgas ratio (nmass flow of stream
6: mass flow of gbsosbant ir)an absorptizn unit, wheeinmoHnert gas isaddigiohalty addediali ng t o
the prior art is_depicted where .only one conpressing and only one cooling
step i s enpl oyed,thea%(ﬁomﬁg?gflﬁ’%hanol is used as absorbent. An offgas

stream 1 havijiing 8epaedtiiRrthé ble€inGfond the@bbsibénttbyAbsiptomtwiRrélh @5 fe@siﬁ% 1.1
bar within a mass flow of 1,000 kg/h in conpressing unit al. The offgas

stream has the S0cedingswicABPspips end FemingNg (i) & caprige outgy leagtAwice. 06 wt: %),
propene (90.49 w, '/), pro- pane (4.54 w.-9%, nmethanol (3.51 w. %,
water (0.18 w.-9% . Fromthe conpressing unit al, the conpressed streamis
passed 2OThe mhethbd Agclbifddd i 2laithr10 Whakeicfordpredsiedidoblingvir fipisawicdavt ng a
tenperature_of 25 C, a pressure of 2.5 35 bar and a mass flow of 1,000
kg/ h. THeeeditaesam 2 has the fol | owi ng conposition: N2 (0,22 w.%, 02 (1.06
w: %, propene (90.49 w: %, propane (4.54 w.-%, nethanol (3.51 w:
%, water (0.18 wt: % . Stream 2 is subsequently introduced into an

absor pt 8.0Fhetinéthodlbs ¢lnimedihictima , sthembinidd (i),4h g salesmribenhpreeednenl ati on
streamis addifjonally_introduced. The recirculation _streamis introduced
in dl uﬁ%“&oéﬁ@négé?izgrb%@ 00{qqdo IS TBRGHPTS %fafitr‘?ff‘rzédﬂégﬁ- The pressure in
dl is about 2.4 bar. WD 2005/103024 PCT/ EP2005/ 004142

4. The method as claimed in claim 1, wherein, in (i)}, from 30 to 90 percent of the olefin

comprised in the gas stream are condensed.

5. The method as claimed in claim 1, wherein the gas stream additionally comprises

methanol or water or methanol and water.

6. The method as claimed in claim 5, wherein, in (i), from 30 to 90 percent by weight of
the olefin, from 40 to 99 percent by weight of the methanol and/or from 35 to 99 percent

by weight of the water, comprised in the gas stream, are condensed.

7. The method as claimed in claim 1, wherein the absorbent has a boiling point of from 200

to 300 °C at standard pressure.



29 Fromdl, a top stream3 is wthdrawn having a tenperature of 27 C at a
pressure of 2.4 bar and a mass flow ¢f 21 kg/h. Stream 3 has the follow ng
conposition: N2 (10.33 w: %, 02 (49.30 w.-%, propene (32.59 w.-%,
propane (0.55 wt.%, nethanol (7.22 w.%, water (0.01 wt.-%. The bottons

t i t.hd f di.i i nt f 5d i it el f
b oo AR RIS RS S Safhel bt B BRRORLATR b { o0
and r ecightitl ARk @ sshare@im olulds. descri bed above, into dl. The stream 4

introduced into dl has a tenperature of 25 C, a pressure of 2.4 bar and a
mass flow of 23,105 kg/h (i.e., about 56 tines the value of the respective

Composi o SBE RI0ERY shfned HEIARE ARy, drer SR br AREIERE Bl A "9,
pr opane abbrbéht W reeulateihano). (99,98 wt: %, water (0.01 w.%. The

second streamrenoved fromel is passed to a second desorption unit e2 from
which a stream5 results having a tenperature of 18 C, a pressure of 18 bar

and a i : n f j johd On: N2
(0. 01 wi'? TREgloRts BlymbPin iy 8, HcRGR dnch AgpakdiEn SR A (RO

met hanolis g &ifxd inta:fla3h drumaten a fodced inatilatidn vajveizehawl dabstquenttyf fegmsulatad i o
(mass fl.ow of stream4 : mass flow of stream1l1) is 23 : 1 20 (i.e.). Thus,
cont rar Y&k he net hod according to the invention, a method according to
which a simlar amount of oxygen is renoved fromdl per hour can be
carried out only at an absorbent recirculation stream (stream4) at a nuch
hi gher rfdsEhe othod haplaimed ingdamcl , Aherdin therdefin syirepanen st ream according to
the invention (stream 6). However, the higher the mass flow, the |arger

t he di nensions which are necessary for treating this stream for exanple
t he desqpprhomcthbil bs elaiR@intdMEmAR SfeRlih B dpokidaidn reaEGHN &RhSicaTREEIthal one
the nethod of the present invention shows its superiority conpared to the
descri betesemstadoblent ¢rangising mgihpnolvbr eover, stream 5 wit hdrawn from e2
according to the nmethod 30 of the prior art contains a significant anount
of absorbent (nethanol; 2.00 wt: % whereas in the respective stream 7 of
t he pregenthd Mv@ot ia®Blaich&Einaddsaay Revterdn teaspbxidatioDrédOiom is ciericd@ut Mhe! ai m
1. A method of separating _an olefin froma gas stream wherein the gas

st r eam iPsesappectirgianiuatzeahitn ca@distt i ng from an epoxi dati on process, said
process conprising reacting an olefin wth a hydroperoxide to give a
product stream conprising olefin, olefin oxide, and solvent, and

separ at iiAgThd@ethba b tlatniédlian daiom ,Salieteip Kieciffifas Stréand bolyrishisshd blefih,i on,
wherein at least one inert_gas is intg})dﬂced, to give the offa(ﬁ%s stream
conpri siEhaRG Yater fiieast gRe BRI gap.nd Wi-" peasieen Rbleshapd 1gAspmiefmo w. %
of oxygeRiRlorh&ss, said nmethod conprising

15. The method as claimed in claim 14, wherein, in (i), from 30 to 90 percent by weight of
the olefin, from 40 to 99 percent by weight of the methanol and from 35 to 99 percent by

weight of the water, comprised in the offgas stream, are condensed.

16. The method as claimed in claim 1, wherein the olefin is propene and the olefin oxide is

propene oxide.

17. The method as claimed in claim 1, wherein the olefin obtained in (iii) is recirculated

into said epoxidation reaction.

18. The method as claimed in claim 15, wherein the olefin, the methanol, and the water



(1) conpressing and cooling the gas stream (ii) separating the olefin from
the gas stream by absorbing the olefizpin an absorbent in an absorption
unit, wherein no inert gas is additionally added to the absorption unit;
and (iii) separating the olefin fromthe absorbent by desorption; wherein
conpres oI [ i gin (i) is carried out at
| east t\?\ﬁ@%ﬂs%{ nﬁ(ﬁar Hglé}aag%@ g?@eg&flﬁ&c nr%gédfﬂ wher ei n conpressi ng and
cooling in (i) is carrled out three tines. 3. The nmethod as clainmed in
claim1l, wherein, (1) he gas streamis_ conpressed to a pressure of
from 10 POTWB@Pdaﬁela%%ﬁ@cFlw%S P He QG PIORSAT25 to 50C. 4. The
nmethod as clainmed in claiml, wherein, in (i), from30 to 90 percent of the
olefin conprised in the gas stream are condensed. 5. The nethod as cl ai ned
in clai 201A mﬁb@cb@ﬁsepheti@progbmeeﬁmnms siromma| wherginipr gasasrcames haoidgasor

wat er or rrethanJ wat er (% nethqd as clainmed in claim5, wherein,
in (i), SF?%‘PTF%SB }J?WIB%PB‘EH?E‘W%‘F%F&I PrOGERLCRRIISIE IACtHIR RFoPYiegg
percent i cﬁ@er&ﬁdé ﬂﬁglﬁ@h?%&&bt ﬁ%ﬁ{rﬂforﬁﬁféfﬁg%oﬁéﬂegﬁoﬁﬁ{me aRy weight

of the water, nprised in t as stream are condensed. 7. The method as
cl ai med splvent] mdﬁep@ramheﬂ@u mopdne oabbdrcuemld pecsiugt sﬁmam b}gdlpidnlaﬁonowheﬁrﬁmm 200
to 300 C st andard pres t lLaiped in claim1l,

wher ei n o Best RGEHRE 6 Y FROHRG v siGalTres lfnfal BERroRRar | eas

one Sep@él@%ﬁtoihe%oleuﬁﬁbne%erﬂ'é@ et TG 38 of by ddB dr 1d3s,Ghill MBod WhapRiing af ter
separation of the olefin in (| ii), the absorbent is recirculated into
(ii). 1(61) Theomprassiag a8d epcdingehe gas stlealim 8, wherein, after separation of

t he ol ef forced
ci rcul atl on nge%“ %gﬁﬂ’é’e%% (sngl%ée%% sgre?gcb%r%a@%!b gg;hgg}({% %I ). 11. The
met hod as cl absfmblentﬁn & ghsorphionwn@l ehérein® iabe badisiaddpioapibnadded 2o ththe met hod

as clainmed in claim1l1, wherein the epoxidation reaction is carried out in
t he presencéb%ilﬁptépns‘éﬂ“{;@ml conprising methanol. 13. The nethod as cl ai ned

oresence SOy il b PrERR B hp I ORRS! bRB bR 100 25 climed in claim

1, wherein twieereihfcgmprestingamncedingrirsemptdsgingbed teoplingrie() dneidrsiedvadter , at

| east one inert gas, 10 wt.-%of oxygen or |less, and 100 ppmolefin oxide
or | ess Wits Or Hief WBEhod as claimed in claim 14, wherein, in (i), from30 to
90 percent by weight of the olefin, from 40 to 99 percent by wei ght of the
nmet hanol and from 35 to 99 percent by wei ght of the water, conprised in

t he of f GasTlst methott asckinsahidehsmd?0, wherein the gas stream is the offgas stream

resulting from an epoxidation process, said process comprising reacting the propene with
hydrogen peroxide in the presence of methanol as solvent and a titanium zeolite catalyst to
give a product stream comprising propene, propene oxide, methanol, and water, and
separating the propene oxide from said product stream to give the offgas stream

comprising propene, methanol, and water.

22. The method as claimed in claim 21, wherein, in (i), the offgas stream is compressed to
a pressure of from 13 to 18 bar and cooled to a temperature of from 30 to 45°C and from 40
to 85 percent by weight of the propene, from 60 to 99 percent by weight of the methanol
and/or from 40 to 95 percent by weight of the water, comprised in the offgas stream, are

condensed.

23. The method as claimed in claim 22, wherein the propene, the methanol, and the water

condensed in (i) are recirculated into said epoxidation reaction.



16. The nmethod as clained in claim1l, wherein the olefin is propene and the
olefin oxide is propene oxide. 17. Hze nethod as clainmed in claiml1,
wherein the olefin obtained in (iii) is recirculated into said epoxidation
reaction. 18. The nethod as clainmed in claim115, wherein the olefin, the
met hano n [ |rculat d into_said
epoxi da? dl‘ of]}lerné?fg(t’q X@élglfbe% ﬁga?rflre hoggrg gopbrr&cf eﬁﬁ% ?fﬂa_’fhaeoseﬁglrﬁélsn t he

ol efin ta&ripd omeineat ledét.ond abRirpich eflue ped pickdige pf BEAMNS tbri@bapagbs Stream
wherein the as stream is an offgas streamresulting from an eﬁom dati on

pr ocess enpgereung b Logs 3¢ e ﬁ%lﬂﬁasqré%ﬂiawagabs% Bgapint afifom 200, fefoxi de
to giveg t@ncﬁﬁ'&)gfég urS Lin8 AN eF AN RE oS dt?x% (;dr?né @B?g:?e @ﬁ?ﬂ@mo%@ﬁca&%ﬁ gltllﬁf' vent,

and separatin propene OXI uct stream by | ati on,
wher ei nleasitonk ea;:airatmma:oilmnn ot ypessuse oﬁlﬂrmmdﬂcteélo btuoargl asentpemtwt of femsit eam
conpri Sigﬂ?@toae propene, solvent, the at |east one inert gas, and 10 wt. %
of oxyg r~1ess, said nethod conprising (i) conpressing and cooling the
gas stream (ii) separating the propene fromthe gas stream by absorbing
the propene in an absorbent in an absorption unit, wherein no inert gas is
addi t i 0A%I The metbledias Jainted in glaéior28t whercimihe propae ¢btaingd se@i) wtreaigpulabesl

pr opene. fro t he. %sorbent by desorption; wherein conpressing or cooling or
conpr es A FIAREP ‘g Opﬁaa(ihﬁn(l) is carried out twice or three tines. 21.
The nethod as claimed in claim20, wherein the gas streamis the offgas
stream resulting froman epoxidation process, said process conprising

r eact i ngo.tHhe metbpdaeclajinead mﬁ!ﬂ@p@@ewhg@mﬁﬂ@resepﬁatlmot&rea@me (i, thet hanol as

sol vent %o%e%tfsr%&&h%fﬁ% lge catalyst to give a product stream

conpri sing pro e, propene oxi de, nethanol, and water, and separating the
propene oxi de from said product streamto give the offgas stream

conpri sing_propene, nethanol, and water. 22. The nethod as clained in claim
21, whe?&i rhe methed 3s clpimeddn el 20 wheisin sftersaparationel propens ip(idd<the e of from

55 por oAty PR TRRAET e Rl o AN Ao R BT 01 (e

met hanomeﬂﬁndllamﬂ sﬁbmu&ﬁlytmc@@maatm(u)by wei ght of the water, conprised in
the offgas stream are condensed. 23. The net hod as cl ai med in claim 22,
wherein the propene, the nethanol, and the water condensed in (i) are

recir Cubﬁt'lg‘g r&ﬂggd §saél§ai|ggagqglc%§]' nwﬁ@x‘%ﬁ'ltﬁlg’ eraga%lon%zfab Gemgro &neC! @i med

inclaim rein ng thé propene I'n an absorbent Chrri ed out
in at | eabmethasoldbsaripd boninadlashmdran oainpe fsexdragrcolatibn tvapot&et o 18 bar and a
tenmperature of from30 to C, said absorbent having a boiling point of from
200 to NOT at

29. A method of separating an olefin from a gas stream, wherein the gas stream is an offgas
stream resulting from an epoxidation process, said process comprising reacting an olefin
with a hydroperoxide to give a product stream comprising olefin, olefin oxide, and solvent,
and separating the olefin oxide from said product stream by distillation, wherein at least
one inert gas is introduced, to give the offgas stream comprising the olefin, solvent, the at
least one inert gas, and 10 wt. % of oxygen or less, said method comprising

(L) compressing and cooling the gas stream;

(i)  separating the olefin from the gas stream by absorbing the olefin in an
absorbent in an absorption unit, said absorb_ent having a boiling point
of from 200 to 300°C at standard pressuré and being a mixture of
hydrocarbons CyHay+» wherein n is from 10 to 20, said mixture
comprising the hydrocarbon Ci4Hjp in an amount of 30 percent by
weight of the mixture or more, wherein no inert gas is

additionally added to the absorption unit; and



standard pressure, and wherein separating the propene fromthe absorbent is
carried in at |east one separation c@ umm at a pressure of from10 to 30
bar and a tenperature of from50 to 200C. 25. The nethod as clainmed in
claim 20, wherein the propene obtained in (iii) is recirculated into said
epoxi dati on reacti.Qqn. 26. .The s,cl ai med .i.n ¢l aim 20, wherein, after
separation of pr (SB’ ne SF%arﬁnll‘% t)hg%{e:ﬁg&ma ghgr%tsa%gliﬁsbyr&éeéﬂp ‘Gfat ed into (ii).
27. The wiretchoebniysessigd dradolifg 61 edmpré&ingdi@drcdoling &f {6k ca@Rdloat ivite @f propene
in (iii), the absorbent, additionally conprising propane and nethanol, is
separ at 88§ B8 pr opane and net hanol and subsequently recircul ated into
(ii). 28. The nethod as clained in claim?27, wherein the separation of
absorbent from propene and nethanol is carried out in a flash drumor in a
forced B80.rThe méthodavdpimddzarclaid®@9, Aheretrhthe abdorisep & atmixtgreant hgthetamody om a
gas str wherein the sfreamis an offgas _streamresulting from an
epoxi daﬁﬂaﬁ]hﬂp?’]&?fgélél, lsgﬁng?g%gﬁgd’blﬁf}ﬁr? §9H %‘%%@Fithﬂar‘)&ﬁrb(?%fi n with a

hydr Ope@mgﬁl%iiparﬂti)diﬁ_o@S@?%&%tby%éigﬁrﬂfQ%HtﬁﬂeQﬂ_nQJr@.fi n, olefin oxide, and
solvent,  and separating the ol éfin"oxide fromsaid product stream by

distillation, wherein at |east one inert gas is introduced, to give the
of f gas r-eam c ri sing t.he olefin, solyen the.at,. | east one .ihert gas,
and 10 ab- TR RaLor Srihehd i sl 20, et e Al bPiSidin Ghy> EoHaHeEEi ng and
cool i NYirth aiddpoEldtRANkadtioh) Separating the olefin fromthe gas stream by
absorbing the olefin in an absorbent in an absorption unit, said absorbent

having a boiling point of from200 to NOT at standard pressure and being a

Compr 1 SPAGA L ARl PRkl Anbhepb gt b8 i SR Bl oht "ot

t he m XhbHoEbedt isPukified WNe flasindrie orifatfoRas circulasidh vaperiadrlayd adeed to the
absorption_unit; and 34 _réi ii) separating the olefin fromthe absorbent by
desor pt Pficaiierterircwdah e fidng or cooling or conpressing and cooling in
(i) is carried out twice or three tinmes. 30. The nethod as clainmed in
claim 29, wherein the absorbent is a m xture of hydrocarbons CH2+2 wherein

n is fromR hethddas daintkdinxiaimhe ¢ avbpreisthe gad fiesatyid tiecaifortr€addH30 i n an
anount of 50 percent by weight of the m xture or nore, 31. The nethod as
cl ai medTgshltiagdiom smepaapdationpregsss, shid ProresRom I Kagting the plefipyathya ) at ed
into saj Ldat | 3 ' [ aim 29,
wher el nSLFPESIABEL B dhaRfl Hipciispol fEoIFEh fPEnES ifRITRAD 02 T
puri f i eseparatingftheaslbfinl bridie drom said pfodlociestrean e glvatthooffyaptreamesaidoffgasaf t er
purification, reci,rcu.ll]la i nt.o gil“? ' )

stream comprising the oletin, methanol, water, at least one inert gas, 7 wt.-% of oxygen or

less, and 100 ppm olefin oxide or less.

34. The method as claimed in claim 33, wherein, in (i), the offgas stream is compressed to
a pressure of from more than 10 to 20 bar and cooled to a temperature of from 25 to

50°C and from 40 to 85 percent by weight of the olefin, from 60 to 99 percent by weight of
the methanol and from 40 to 95 percent by weight of the water, comprised in the offgas

stream, are condensed.

35. The method as claimed in claim 34, wherein the olefin, the methanol, and the water

condensed in (i) are recirculated into said epoxidation reaction.

36. The method as claimed in claim 29, wherein absorbing the olefin in the absorbent is
carried out in at least one absorption column at a pressure of from more than 10 to 20 bar,

and wherein separating the olefin from the absorbent is carried in at least one separation



33, The nethod as clainmed in claim?29, wherein the gas streamis the offgas
stream resulting from an epoxi dati orgsprocess, said process conpri sing
reacting the olefin with a hydroperoxide in the presence of nethanol as
solvent to give a product stream and separating the olefin oxide from

sai d pr odHEh £h pRAMLE 8rflbkerd NosAlL 3Pa R SRS Ritho b dRS00:8L ream

conpri sing thanol er, east one inert gas, - % of
oxygen or |less, and 100 ppm ol efi n oxi de or less. 34. The net hod as
clainmed_in_claim wher ei n (i f stream.is conpressed to a
pressur 8/ &hefwhwﬁﬁ@m%nfbnpéw}lﬁa fgle ég&%@anqddnént)é RBEGPE of from
25 to S0 adn o rﬂeﬁ mﬁ%ﬁgﬁcaﬁnﬁpl ght of the olefin, from 60 to 99

percent by welg t of anol and from40 to 95 percent by wei ght of
the water, conprised in the offgas stream are condensed. 35. The nethod
and the water

as cl ai in claim 34, erein he 0 e net hanol

condensggdl;}}‘? n(“?t%l ‘!;\?Segi IBISF h’fr(?‘nsth? gle gﬁd&?‘iﬁ’&?’%@‘ﬂ' th&ction. 36. The
met hod g gl{,ébﬂgglgﬁyd%gynrpe?&ldémerel n absorbing the olefin in the
absorbent is carriéd out in at |east one absorption colum at a pressure

of fromnore than 10 to 20 bar, and wherein separatlng the olefin fromthe

absor be ri at Ieast one separati 0 rm at ressure of
ooy 1530, A SRl o SRl o B % R RPGRL 589 P s bBe R el od o
cl ai medsttdanCdinBpdkidatibie picBss] fd epRidatiod l@trca:legbad)mphs(ng ﬂehctins‘g mecaned by
separatl on from absorbent in a separation colum. 38. The nethod as cl ai ned

in cl ai withdydigigen perexidgdn hedirpsenpesolyr blgbinm zaetite Q@éalyswml sdieagl ¢e i s
hydr 0999019% % gﬂ@gg pf?c?ducﬁstP%H] %&ﬁd%é?fﬁﬂ?&ng#rbé‘e%s AlARy ”8‘ }»ﬁé%ﬂ%é‘ &%@ﬁ%mﬁt ream

sai d gas $tTea an ep oxi d sai d

epoxi dapﬂo@anqcxs;ﬁaeﬁsmsarmpmamgtrémcd ging sa;id@ﬁgﬂ@strewtﬂ, baih)otﬂii’gﬁgﬁfbaﬁﬁr oxide in
the presence of a titanium zeoI ite catalyst and nethanol as solvent to
gi ve a PRIBRAIRS Ropengrmetmal, apd vateat sahnpiied 698 PHERE her conpri si ng

separating prOpgge 0>&bﬁ’1 szEﬂl rrp”fg% Q%Etéfgre%?%{afﬁ%‘ﬁ% 3'8 fH«ﬂas

stream said offgas stre ng propen sai d
met hod conprising (i) coollmpgthesomgrdsml affdag aiseasit atearmpperammpoésomr 30 of from
13 to 18 bar and coolin e(gﬂl(ﬂe conmpressed of %ggs stream at a tenperature of

from30 to 45C and rép BPEY S CEYY g & 78] COVIMERCEE EViSE: Whrea,
wherein froms0 to 891'0%’?5'@%’%0& cUR LY Rteigt o?%ﬁ&?@ﬁnﬁomfﬂvmﬁ Qb9

percent by weight of the net and/ or from 90 percent "by wei ght
of the water, conpri é)@*dﬁ&lghﬁdfdlﬁlhé@&@l&hdb&ﬁp%ﬁeto&&mehy swecght of

fectroulated 0o 5 RS samairehe 16 o Beh M phoFE SRR pr openc at a
pressure of from 13 t QedkfFub@dd llnfb A e RRRMIBE Macti§@i d absorbent having a
boiling point of from200 to
(i)  separating the propene from the compressed and cooled offgas stream
by absorbing the propene at a pressure of from 13 to 18 bar in an
- absorbent, said absorbent having a boiling point of from 200 to 300°
C at standard pressure and being a mixture of hydrocarbons CylHyui2
wherein n is from 13 to 15, said mixture comprising the hydrocarbon
C14H3¢0 in an amount éf 30 percent by weight of the mixture or more;
(ili}  separating the propene from the absorbent by desorption in a
separation column at a pressure of from 12 to 28 bar and a
temperature of from 50 to 200°C, and recirculating the absorbent into
(ii); and
(iv)  recirculating the propene stream obtained in (iii) into said epoxidation

reaction.



C at standard pressure and being a m xture of hydrocarbons C'H2+2 wherein
nis from13 to 15, said mxture conpzg sing the hydrocarbon C14H30 in an
anount of 30 percent by weight of the m xture or nore; (iii) separating the
propene fromthe absorbent by desorption in a separation columm at a
pressur f .f 12 to 28 bhar . and te ature of fromb50 to 200C, and
recirculati nlﬁ ¢ méedégg%ers g?{tp r?c}] ERPP Sn;ergéﬁif’ %%‘@?mr‘%%% crogltﬂnﬁﬂgr{aa‘i%wg propene
st r eam mbpeie veith hiyirdgdeni perdxid®inghe greer o atitamium zeslitt caalystdnd Méthandh

i nt egrat ed process for produci ng, propene oxide, said process conprjsing
react i ri§ SOPERpRRE SR PWdH?&FYS%}%rFa}fEWBBFH SUPHD CPHBPHIBS BIRPENS OTePERF OXIfEum

zeol it Y. t J 2 sai d

B oduc T S, B e e e e ORI ot

sai d prodss stieant toegive twprtfess sigeasg mamptising ppopepenectbanad et ieashoreainelt pr oduct

streamto give,the offgas stream cqnpri Si ropene, nethanol, at |east
one i ne¥f ’9853%’ ORYERD.OT %x@‘@e‘ﬁﬁﬁ S?‘é@?grﬁwg%&&g&@ﬁﬁ PSS at ed process
further conprising (i )conN:RRShOENSHRAHIRE pRlsHER Y Honft PICASHE Gn®f from

13 to 18 bar and ‘cooling the conpressed offgas streamat a tenperature of
from30 to 45C and repbng ithegooymgssedefigny straein eba timppraneeofdrom 3 te,

wherein from50 to 80 rcent by. weight aof th nopene, fram G%to 99
percent by wei ght of ‘]fj.ﬁé 7B Hnggﬂ%pgﬁsmpggwfﬁ% g g6 B%{Vggﬁtw {Fhei ght
of the water, conpri s@éiniso b8 pefcbaiasy wéitRaNthAp@peRy) GRS 66tc?Wpercent

recirculated into an epoxidation reaction; (ii) separating the propene from
the conpressed and codivedecightefdbe sethaneh angdior dtpsofbing pereeybypenghtal a

boi i ng poi nt of i rombales subrRd EBE bR e alets BRIRRIERM, G2 Tt ure

of hydrocarbons CnHn2nedirculdied Bitdadepdkidationrdadtibe, 15, said m xture
conprising the hydrocarbon K C_14H30 in an_anount of_ 30 percent by wei ght of
the mixture or rib)e; SBAHA(NG the Psensae Aomhibic cpwPFseRsand goplsthotigas BesY bent
in a separation colu : 00,4, f :
tenperature of from ?&f%s%ggﬁéﬁgﬁﬁggéﬁﬁr?ng t%%ﬁ%lﬁgsgﬁégggf%ﬁaaﬁled in
(1i1) into said epoxi cisorbant, sadabiooent paving y baiding Ipeirlof 6ohel(0 told0aithed i n
a forced circulation vaporizer at a g%e.ssure, of fjrior&lo.S to 4%3% and
recircul ating the purdtFieadardmeesyssnd being amuixjure g hydipearhensdy +Arocess

for producing propene Ot 3¥icth PY RERSSail MRASLApAGAS NG draRbBRE N W th

hydr ogen peroxide in the presence of a titanium zeo at al'yst an
met hanol C14H30 in an amount of 30 percent by weight of the mixture or
more; and

(iii)  separating the propene from the absorbent in a separation column at a
pressure of from 16 to 25 bar and a temperature of from 50 to 200°C,
recirculating the propene obtained in (iii) into said epoxidation
reaction, purifying the absorbent obtained in a forced circulation
vaporizer at a pressure of from 0.5 to 4 bar and recirculating the

purified absorbent into (ii).

41. An integrated process for producing propene oxide, said process comprising reacting
propene with hydrogen peroxide in the presence of a titanium zeolite catalyst and methanol
as solvent to give a product stream, said product stream comprising propene, propene oxide,
methanol, and water, said process further comprising separating propene oxide from said
product stream to give the offgas stream, comprising propene, methanol, at least one inert

gas, 7 wt. % oxygen or less, and water, said integrated process further comprising



as solvent to give a product stream said product stream conprising
propene, propene oxide, nethanol, and,water, said process further

conpri sing separating propene oxide fromsaid product streamto give the
of fgas stream conprising propene, nethanol, at |east one inert gas, 7 w.

% oxygen or |less, and water, ,said i tegrated rocess {Ertg%r (i opri sjng 37
(i) conpressing tHé of F%%Qres“flpﬁg}ﬁ(gfgaé 570 &l e TG QIgieme 3 St gé’a‘b%}d and
cooling the conpressed cgfiiahe s,&lh?@aaeatofpga& QPRRE! Alaubmpefanfrt 8MTER J0o 45 C
and repeating conpressi ng and cooling once or twice, wherein from50 to 80

percent by wei ght of tHé" pravdeensating enm@essing 99 cpelingonce dyywigei ghereinf t he
nmet hanol and/or from45 to rcent . b i of the.water onprised in
the offgas stream ar e%(?o ﬁ%s@gpeéﬁedﬁ%ée\}l@ﬁggﬁ’ga”?w& %ﬂ“é@&??gé’gﬁ%ﬁﬁt
reaction; (ii) separat bpgvdiglf o ffRRataridl aid/biBoRaITbO9SREceANEy Gepheer of f gas

stream by absorbing the propene at a pressure of from13 to 18 bar in an
absorbent, said absor b&itWHEN cAgPEsIdon thaefignsistieamsare eopdepsrl and 300C  at

standard pressure and p{'&u@ﬂla?ed%f&?aﬂreﬁozg?i{dﬁ{i%ﬁ{eg&%nb0ns CH2n+2 wherein nis
r g the hy

from13 to 15, said m xture conprisi rocarbon Cl14H30 in an anpunt
of 30 percent by @) ghkemiatingahepropeiicefrom thoc@mpressed hnd epsledbilpg stlbem

propene fromthe absorgent igipa separation colum at a ressure of from 16
to 25 bar and a tenper & @b¥rbimethcpropenca a perseure of &ony £3i1oat8 bag AR propene

obtained in (iii) into,5a)6ck @R AR hal BRAG BRfng PMR Sk 8% rbent

. . 2
obtained in a forced circulation vaporizer at a pgrlgssure (g? Prom .o to 4
bar and recircul ati ng ahsgandand presske alblorlgenmixtotecof(iyidygcaltiony Crldgir cul ati ng

t he propene streamobtained in (iii) .into said epoxidation eaction; and
(v) partially recircul XeHRp Pﬁseﬁ%tl)g’dﬂggsﬁaf ‘Qﬂ’ﬁttﬁ‘t%tcgmi’é‘émgrtg%{‘&ﬁo%@% ption

colum used in (ii), i @flﬂ{ﬁ?ﬁﬂlﬁﬁ§ﬂft%&"39@¢&%%eigﬁtof-m@mm risrec| ai med

in claiml, wherein absorbing the olefin’in an"absorbent is carried out in
at | east one absofipf i oserudtingrthaprogepr bem dhealsbrientoim awsparatibmoolifntaba 20

bar. 43. The nethod as_cl ai i | aj.m 1 rein.the sorpent .S a

m xture of hydrocar bon?resﬂ"rﬁgfgo%n]_eér:@%% F‘%&,\Qfeg?ﬂei@“ﬁeoo m gQ?‘HEM ét ure
conpri sing the hydr ocarh@RuGhArRR frbpdkd obIRMNA () irkd siElepB#iliatih Wei ght or
nore of the mxture. 44. The nmethod as clained in claim?24, wherein the

absorbent is a m xt ur erectiydusEanpdpbsabent obmingddnai faraed icredlaiaon 10 to 20,
sai d m xture SOmpr | o1 gL N QEALRUT sk 3 4 lna RUIRUHs9f kO PO cent
purified absorbent into (ii);
(iv)  recirculating the propene stream obtained in (iii) into said epoxidation
reaction; and

(v)  partially recirculating the bottoms stream obtained from an absorption

column used in (ii), into said absorption column.

42, The method as claimed in claim 1, wherein absorbing the olefin in an absorbent is

carried out in at least one absorption column at a pressure of from more than 10 to 20 bar.

43. The method as claimed in claim 1, wherein the absorbent is a mixture of hydrocarbons
CoHpz wherein n is from 10 to 20, said mixture comprising the hydrocarbon Ci4H3pin an

amount of 10 percent by weight or more of the mixture.

44, The method as claimed in claim 24, wherein the absorbent is a mixture of hydrocarbons
CoHauez wherein n is from 10 to 20, said mixture comprising the hydrocarbon C4Hsp in an

amount of 10 percent by weight of the mixture or more.



