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-1 As originally filed BASF Aktiengesel |l schaft April
. 18, 2005 BO02/0141PCSG | B/ AT/ SKO'cca 5 Process for the
continuous recircul ation of the ol efin which has not
been reacted in the oxidati,on of ol efins by
hydr oper oxi des, by means of ‘conpression and pressure
di sti I lation The invention relates to a process for the
ASQH"F ],l?rﬁa]edcul ation of the olefin which has 10
not een eacted in the epoxidation of olefins by nean
BASEiAktigagesglychrftdes to give oxiranes. In this proceé@“ln32005
the offgas streamfornmed in the epoxiggaid1AMPCSG IB/AT/SKO/cca
conpressed with cooling and separated in a pressure
distillation into an olefin-containing bottomstream

Proc%ggfr Qh@%lﬂﬁﬁm_‘,lﬁterﬁgf{ﬁflm&m the (Jlé'ﬁgﬁhiéhfﬂaﬁ ‘?mPi)een reacted in the

ocar bons In1s recirculated
evpdatl@!apf olefing by bxdeoperondes; by aneans of cwepewﬂow@é pressure
particul arly advant ageougisvnh@ént he recircul ation of 15

The invention also relates to an apparatus by neans of

The m%ﬁtl‘;}nt H:?at&r% ?ﬁacgﬁnfop?heC@J[ftl'nESlusolléEi'rcdlﬁt%dnsoiktﬂ@%ﬂrh@hich has

OoXI fins nmeans o

not hqgflur%@de&ﬂ@e@%@agorw ef @&ﬁﬂ%hféglean& pfehyslsoneaexidastty ghye oxiranes.

In thﬁ r&?&@? tflé’f)ff?ﬁs' RaRAIBFHRAPRShS bPMifiAtkANS kd¥mpREscdReitH &ing and
undesi rable 20 secondary reactions |ncreases as

t he
sepalareéfmra pEsHYEe distitlation ggo appolplin-geptaining beitam saeam ﬁpaﬁm offgas

strcaﬁxe{vﬁi!éh'1¥'lairgel?ffre@VcﬂThyﬁﬁ%aﬂﬁﬁ@| Tie: 61Bfif is etaﬁslﬂatreea@tm@qmldanon
crally on dustrl

are a&g acal e, 5& E ¢
Proc??FeT]é‘? §oscea hecamggrebpieylat yadLgHeRu b RS resiregfation o

pﬂﬁﬁlﬁk Bedtif 88 %repasmiont gmg%dphﬂe unrdead“lhedpcdrm_bn raldor fﬁI:ates to an

t he reactio ss _and then recirculating it to the
appapdis 3y HEas 6 W EBE BroCes R b8P L 2l so known. Thus,

a process in which a gas m xture corrprlsi ng the olefin

. and o en [

It is g?()\*flhg%. 1&51? ngllagtté OXI gﬁl’bss 81691? &gﬂfg%éé)i B%d esqg%‘i\% &n'anes
the sml:wlii‘i/idjatOlf aIxifiage sfm]nmnanecbbcrdasesangmﬁhmtbfl wid the lesel of undeSIrable
seco%?df E&%ﬂoﬁg Dbl LR T uéo%t hl%xo‘?l lidegutd b@%ﬂ:r Rt iRfkve a high

een propose proces
selectiufty jof iowent %%ctmplt@thlarthﬁ:sqemnct@as arﬁ'a@SmﬁlaHé (auaemdwrlal scale,

there'f(;}‘g PRFYAR &Pn&f&\f%ﬁf 517% 9%}-59)5 Jflaﬁ(!m@lts 9§@S
erre nbodi

ositions. In a p ment, this process
|s used for recovering propene fron1the reaction of

1solaaﬁg REO @nidabld fmsbirp%ﬁl RIRY PosklSh TpPocBisY nd meap&eﬁcmm@en to the
he |nertn(%as used r ef er abl met hane and th%

omd%twoprm% ReHEAN) s abfo knqyyrefEuan R PrOCE 47 (¥hich a g ¢! Mixture
comiNiRY itlfd BLEfinS Rd QRYEEA ofBFhalad dfork ERe BleBompdkitidiB)eaction of the

hydrogen peroxide used as hydroperoxide in the epoxidation 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 has to be added to the oxygen to prevent
formation of flammable gas compositions. In a preferred embodiment, this process is used
for recovering propene from the reaction of propene with hydrogen peroxide to give
propene oxide. The inert gas used is preferably methane and the liquid absorption medium
used is preferably a mixture comprising isopropanol and water (EP-B 0 719 768).

In this process, the low solubility of the olefin in water-containing isopropanol has an
unfavorable effect. For this reason, relatively large amounts of solvent have to be used in

order to be able to recover the olefin from the offgas stream by absorption. Furthermore,
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35 In this process, the low solubility of the olefin in

wat er -cont ai ni ng i sopropanol has an unfavorable

effect. For this reason, relatively | arge anounts of

sol vent have to be used in_»order to be able to recover

the olefin fromthe offgas stream by absorpti on.

Furthernore, -2 feeding a further gas, in particular

feedingtahfanher g3, adphrticdar hethting imhidjtion ¢ theasffgae strémm ¢ thenasolumn
he .absorption,is uneconomcal. It is an

£
usedzﬁﬁ%g'gf"g%rﬂﬂtﬁl}%elsblpﬁc ﬂ'im(‘ia}iventi on to provide an inproved

process for recovering the 5 olefin used in the
. epoxi ' of | ' S, f ' .
tis SPOLAELE O s ol & BT I RRR ot g
olefih hsed lire flienefoxadatioh of oldfmado sixiresas byameans of weigr Bdepessible to
i : P [Haf Gh theSprocess
ot phUSTRELAL sbery U WPMERS SR Ml R BB theproces of
the psior adm 10 formed in the epoxidation of an ol efin by
means of hydroperoxide to give the oxirane, isolating
the olefin present fromthe offgas stream by,
We kv tfoundathpboihissehicdt ée achiayed by rgmipressiag th cedling, thetaffgas stream

formRl QR 988 epdKiBatRIreSERE JIETME BY I ind &F Afyddpalokider RV ki€ Ihé oxirane,
process tor the contjnugus recircul ation of the

. P . 5 .
isolagng fhenolGHn respristromithe, ald gas, stigamehy ﬁilﬁnlﬁqﬁ@neﬁa&lﬁwpfa&ﬂg dk to the

epoxddeioh PPodeys. "eans of hydroperoxi de to give oxiranes and
is present in the offgas stream forned during the

epoxi dation, which conprises the steps (i) to (iii)
The ptesertt GiPhESSH Eﬂg)r(lﬁﬁ ycmf@wl!i'dm Eﬂmees?fff)tgas cetitirmans re2fclaiign of the
separating the olefin fromt .0f f gas .st ream ' -
oleif AARE o P T gt Ab BB BB b RERE o pliSperonice
to giok ekiransemdriatpegient ih the offpgepstfdain) fdmmedearisg die epoxidation, which

hydr eroxig .k the process of the present invention,
ComP%{selsgtPen%?psrP gcéélél ry to feed an inert gas into the
separation apparatus in the olefin separation step in

. Of : ' - j ' es. The 25 isolation of
W t hgg%Plte?%'ﬁé’/%(gcogﬁﬂgg@o(}/%a%ﬁép ant is dispensed with.
(i) Mosepavasing thhelefin fioasthe offganureaprabsained inrstapri)i tyrdistdladien,
iii) | i if)byf Rydtbp&aRide.
(i . e atnd PeRFRGAEL Wity QeF Ly s DRy bpdTosiae
single distillation. Since the process can be operated

In tieOPEIcB4ONSInE  prident SnvRARGE iBlid HotasbeathROROEERd fa@r inert gas into the
i ndustrial use. 30_According to the prior, art, the . Th

sepagtoR) apRATaRY 1B he,plefip seParalionsen i Wi rie,availd Rlpslys mixtures. The

isol @b lof G (ekin viain@Bsorpionplat is HRkpeBed HithhMuedolved sheaprdeess of the

pres?rlﬁsiag[gi@}lgrg oy rilt %l)ssﬂarlg @ %gpa?z{tg tlgeecs)lcf::{'lln k%‘rsoqh tlﬁeogffggsxﬂr@almein high
yield at relatively low cost using a single distillation. Since the process can be operated

continuously, it is especially advantageous for industrial use.

According to the prior art, the epoxidation of olefins using hydroperoxide can be carried out
in one or more stages. Such methods and also an industrial process are described, for
example, in WO 00/07965.

To separate off the oxiranes formed in the oxidation, it is possible to use, for example,
distillation columns. Here, offgas streams are obtained at the top of the columns. These
offgas streams always comprise unreacted olefin and a small amount of oxygen which
originates from the decomposition reaction of the hydroperoxide used. To obtain better
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To separate off the oxiranes forned in the oxidation,
it is possible to use, for exanple, 35 distillation
colums. Here, offgas streans are obtained at the top
of the colums. These offga% streans al ways conprise
unreacted ol efin and a smal'l” amount of oxygen which
originates fromthe deconposition reaction of the

regufaﬂﬁllﬁ Op SO disHRatlonC & i is -Eﬁst@ﬁiaﬁy o BRtineft gasks! pafdrablly Qlitr€den. Since

hese g ke Spseysain 0 g Hie tep B dhe el e fEne s RER comprise

thessagafseﬁtlt ishBertfope Ab l(:d%er fi@lebinsio febd a@hﬂ%&ﬁn?tgﬁsfm the absorption
sS.e e ases. ererore no
plang (g ex B A s Mk T aress At e B RC o e

absorption plant to avoid explosive mxtures |n the

praocess of-th resent ention. .5 |t ner o
i is BeRFDT GO BLRRT e SREGRALER i3 preteloBhaRERL 510 Gymore
prefe@atilp frs@Cl 5 wov5eC, jw e trddr fyorh 8000 48°Q, o SHO(D).i n

particular from30 to 40C, in step (i). These

tenperature ranges can, for exanple, be established
Thesg s¢mpgratnterangiasern dor exaohpletbe es@blixheg nsingiooly watar drecoolant.

carried out using the custonmary apparatuses, for

exanpl e pi ston conpressors, di aphragm conpressors,
Comgressign CoRpbesaGied eidusing ke cBEAMARS SpPasalums msere Skampple piston
com;?)réss%l‘seﬁﬁgﬁﬁk d:frés‘igrs e 96mg1rés§2ﬁ‘§arﬁit BERy @&hﬁl‘eﬁ‘scﬁs.

[uralit stages wt ol 1 ng between t
i ndi vi dual conpression stages. This procedure has the

ComPr¥&ABA qg%r&érab‘ge zﬁh&ﬁbuﬁ ﬁﬁfpfne&ﬁ’! QRgd BUPR @tlﬂlﬁlﬁh@ebin&ages with

able to be rea |nt per m ssi
cooling btsea s IR SOPREROD oG | E&S&&%@umé@ﬁrﬁfc@@%ﬁagtﬁ of the
final @bmiphRsioh taserabifedt®ing bl€ & tid readiBUtept Withinie pératigsible 24hge.
After conpression, the offgas streamis then preferably
under a pressure of from2 to 30 bar, nore preferably
In a preterrel @nitmdtberh @f thel pro@as,tdoaiprassiohrod mhdﬁfgas s@Barhdy cartied out in
two Q0e enbodi mrent of the process of the present
T'™&&ntion, the of fgas streamis accordingly cooled to
fromO to 70C and conpressed to a pressure of from2

Afte{)&rﬁé}e?s%rh g it s&éz)m ﬁzlﬁe Bl%feggﬁlg‘rﬁﬁd&tar ﬁfﬁb&?@% 30 bar,

coo
moret preéeral:dy $ram Ilattm aﬁ b@nl in martlomr drorprd rtgéodiar dn one embodiment of
e FSEERF LTl BB T 01, L SHATRbAE g om0 1

Gmde:ommse«rthm apressyra o fram 2d0 30bar in step (1)

The offgas stream which has been pre-treated by cooling and compression is then fed to a
distillation column, which may be of a conventional type. Such columns are, for example,
rectification columns preferably having from 3 to 20, more preferably from 5 to 10,
theoretical plates. They can, for example, be configured as packed columns containing

random or ordered packing, as tray columns or as columns having rotating internals.

The compressed offgas stream is fed continuously into the column. The feed point can be in
the middle region of the column. Depending on the physical properties of the mixture to be
separated, pressure and temperature are selected, for instance in the ranges described above,
so that partial vaporization of the mixture to be separated occurs. The olefin can be taken off
as high-boiling component of the offgas stream at the bottom of the column and the low-
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theoretical plates. They can, for exanple, be
configured as packed colums containing 30 random or
ordered packing, as tray columms or as colums having
rotating internals. The coggressed of fgas streamis fed

continuously into the colum. The feed point can be in
the mddle region of the colum. Depending on the

bouuigw&hﬁcﬂien@r eReixhingfe BF ihdte ghieX odferthic? VoRatils Bpprdtued, formed in
I nst.anc 1 N

essure and.te erature are eI for
the GO BT Rod ML S BB Ao 64! Do b ia g top Y the Cotom

vapori zation of the mxture to be separat ed occurs. The

ol efin.can be taken. off as hi n onen
s oGl Br SR pRRoliT el ot Plsohs o8 the S FRET dhe Rgparation
procde@wouksideithe ﬂagge:mmpmnle etpositomia@split dxlygen curte fgases For this

or tther v roducts, f d
rcasoar %C&I@i]ﬁﬂﬂ? Wt&oﬂg@t afgxgn{%rgg%e&]m ﬁgqﬁlgil g tstepl(ﬁgm (i;er?é: ogapevent
the farhmatibo pf explodire: modturem bechsea sm[m;ﬂuhdusof t he proportion of

inert gases present in the offgas stream the

separation 5 proceeds outside the range in which
The gasps olsi'giuellyrpvcscm és thai effgassirgen vdueh are C%@imgdtogﬁbﬁr wih ghe low
boilegse f{)ﬁ: édqé%MH&& gn of further gases in the

'S 10 I'n or er to prevent the
for rmtl on of epr osive m xtures becones superfl uous.

The JiBfin agegil%d Qf {He! %ﬁbhﬂof%@é&ﬁ&nh@ lteh'ﬁalﬁgﬁ:oG%eatlﬁ @apﬁhwm least

are o together wth boi | ers can, E
90%&&%@@%@ &‘géﬂlth%lt émaeﬁnﬁwuovﬁ@pé|t%fherppemdé§l% y means
of hy@topefskidot t om of the column is preferably obtained in a

purity of at least 90% It can generally be fed
wi thout further purification steps to the epoxidation
In th@prd@émﬁ' th® preldtl ﬁﬁ’fb@ﬁ@ml itl8. patfeul atl yt dte agtageoas shavthet dlefin can be

i nvention articul arl vant agequ
recirBifiE ot PR pinsess i B a6, WP (0 SRR of 18m he
offgreveamsirom thé apomlmmnt Thin mdkics Ipossible @ mpwcmtsbfdomﬁfted process,

rom.the. off tream fromthe epoxidation. This
whic T(%’%tre &é?cﬁﬂ g aionti nuously operated process, which
is ext rerrel y econom cal. 20 The process of the present

The E%gﬂtdf(%ﬂe gl%gerﬁﬁn\%"ﬁ; Eﬁ egh B ARl tohf:g#rﬂ&.ll%ly advafn ageous]y for the

ant ageo separation
separatiby 2§ pmpeearﬁom agyoffgas ﬁtgeam gngmnreng;f(pmamp swidgtiop of pegpene to
prop&% oRiPpene oxide. 25 As has been nentioned above, the
fgas streamthen conprises the propene together with
inert gases, in particular nitrogen, and a small anount

As haf b&HY@EMioned above, the offgas stream then comprises the propene together with
inert gases, in particular nitrogen, and a small amount of oxygen.

In the epoxidation of propene to propene oxide, it is not necessary to use propene in high-
purity form but it is instead possible to use “chemical grade” propene. Such propene
contains propane, with the volume ratio of propene to propane being from about 97:3 to
95:5.

In a particularly preferred embodiment of the process of the present invention, the offgas
stream therefore comprises propene from the epoxidation of propene to propane oxide as

olefin and propane.
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In the epoxidation of propene to propene oxide, it is
not necessary to use propene in high- purity form but
it is instead possible to use "chem cal grade" propene.
Such propene 30 contains pr gpane, with the volune ratio
of propene to propane being-from about 97:3 to 95:5.
In a particularly preferred enbodi nent of the process

In thﬁferﬁthﬂuﬂérﬁscﬁrthe pfbé?ﬁtdm?% feh@mqﬁga?@n mt:][o@gm &ﬂ?@irﬁﬁsops@ferably
ri ses.pLaopepefro e epgxi dation o e
cooleg BPBiaB 3918 A il bampiss B fons GpEmEe OBIR 1516 20 bar. A
tempefineé oMEjut 05°C bl PpreeBsolibolines Paresepirtitulxi¢npicfitredt he
of fgas streamis preferably cooled to from 30C to 40C

and conpressed to a pressure of from12 to 20 bar. A
This compaxssddusfégafst@balis tndednitoa @irs&lszaiﬁneccﬂxfmmtmaferabﬂiy bead point

closez{ofg%ﬁ#é;i?%ﬁlﬂs :]tlh%/%rgtri?aitepiz{tgd@r SIP%- Emluﬁfoggsn tgl}ssgﬁdpagatloﬁ im step (ii).

Choipe ef schal prefatred fqedipoint ledds @ theacoldnen bgipg operated v1rtually as a pure
. 1. i cal

strlpélﬁg gélg%ﬁlg?xls)a%ﬁ]&%e the v%bon%ﬂ %g%{ Rk v&l{hu]i ga%fcg)e 0| nﬁghcd only

ol'ce a‘preferre
relativelygtightdy with thohighabollimigregmppeerds.ed virtual ly as a pure
stripping colum. As a result, the vaporizing gas
mxture within the colum is enriched only relatively

This s¢sulihin yapid apd geed isplgon of thengydsosapmesontaining fragtien comprising
prop{{l‘%ﬁiﬂhfﬁr%on%@%@orﬁﬁfo&g ‘évlﬁl% hPinkA Ba :%p&fs or ther volatile by- Rré)ducts

cont al ni ng rac Ion comprising propene a

93 dpthseepaxidaien prrsgitod dbe offeps steeamndisiilnelf ps dawdeiling fraction at
the thy! ok s cMthht 'Athﬁk‘{%%’@P@ﬁéh cfr@éaﬁﬁéhs' mtﬁkeséiﬂ%djafﬂ @6m the

pr esent gas _str eanb istil oW boi | i

| .
Offgqsrété?%nﬁ‘t? %30& 198 Haction thyy Lmﬁla% OPEVaéngﬁ%‘E?P“F%@S of

hydrdibéﬁﬁdh@ Asreffdbl £ R\s (han FepBy deRd: of dhe idiainboniRndfts pfds@sn the low-
eam The | ow boiling fractl on thus contains only | ow

bmh%he(ém"r ations of hydrocarbons, preferably |ess than
7% by weight of the total conponents present in the
| ow- e_stream.co

h i S he,, . .
The 4, ASPLSTE BE s RRtenly SEHka AR EROTise kSR 1L Foigined via the
bottonh@f tB® cbluiro am Sutiskquendly uvn separatsl ise gbe rompotxmts propene and
propié%p %rﬁaéegpﬂtigp s g%ggﬁgcgggﬂq%kg rlg %Pﬁan%rkdE%y%ﬁ%@aa'&? Iffdustrial
Cherﬁstry,chp ad2 apagk 21Ad Uk scpatatioCisembs taryied Vol in aAdymp age pressure
of fr&ﬁ%bo&h% 18 BYR TR AR P af A bRl dull i €QLtATEr i U form

1
€ separation
of therawlla@@plsé celamnis ebhese car, forexamplyp be pperatefl gt @ Reessuse ff about 15

or 28ar I Q! 18 %én\é i§ GbRInGE aC@b WP Whild hﬁﬁ)@oﬁ%ﬁ@ is SRAinEXATRE Bottom.

be operiated at a pressure ‘of about

The propene can then be returned to the epoxidation by means of hydroperoxide. Propane

can be used as energy source for steam generation.

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

means of hydroperoxide to give the corresponding oxiranes are the following compounds:

cthene, propene, 1-butene, 2-butene, isobutene, butadiene, pentenes, piperylene, hexenes,
hexadienes, heptenes, octenes, diisobutene, trimethylpentene, nonenes, dodecene, tridecene,
tetradecane to eicosene, tripropene and tetrapropene, polybutadienes, polyisobutenes,

isoprene, terpenes, geraniol, linalool, linalyl acetate, methylenecyclopropane, cyclopentene,
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25 or 25 bar. The propene is obtained at the top while

t he propane is obtained at the bottom The propene can

then be returned to the epoxidation by neans of

hydr oper oxi de. Propane can /e used as energy source

for steam generation. 30 Exghples of ol efins which can

be separated off by nmeans of the process of the present
cycldheﬂéiﬁt h&Bofriead) tlobagend, rvﬁ@l@yc‘l&fﬂeﬁﬁe@k&yﬁd&ﬁﬁﬁﬂ \duliyléfwohexene

oxi dation of these Ieflns nmeans O%EP dro

styrefi, gFXFPRHECE o VEPT o‘QPY HentBTERE, ¢ HdeRG! | Bl Rromdene,
methgRtypenend 6icyelbbﬁnailem:r, 0 ﬁmlb&rzbmﬁ, e Iﬁ?clo&odwémn ecyclododecatriene,

Slllbf%l%o g)i]g Blhtggicmh eY)lFaéng SE b%nes nleg Sfﬁlﬁy&@ 8%3@0 eas.llyl halides,

crotyl r ¢mmidej I memaﬂynle <chhvorden ehchlntodmemr;e allylr |atbeheln er,nethallyl alcohol,

buteno?ﬁ lg]g {085 cl%I gll%r?erae% één?én%ﬁ) o%ta%ﬁ]e%ofs,ett{i&&%ﬁ&g,nSnsaturated
eﬂe soprene, terpenes,

sterogle,r etlhomj'ethdncnesbmgenol |anahyle acstwtted carboxylic acids such as acrylic

acid, qﬁétgﬁlér ﬂ:egéf(‘fl &8{09&25{2:% 6k %@Eftvﬁ'@f %étﬁ &Y&luﬂpﬁ&%&%’ fatty acids

ene téne, vin
such v plgicoeid, zlmelclmquy Ip@kmhg Iaelxleméur Iy pgeusting f&tg/@ddé}lﬁt ene,
cycl ooct adi ene, V|nylnorbonene i ndene,
tetrahydroi ndene, nethylstyrene, dicycl opentadiene,
Prefeggnge iy Ebyende r\lémgcqléﬁr@d@él@hmga&@%ﬂ 6@&@@@&?% qonditions or have a

bmhﬁg Ebﬁ%‘élo“ﬁ i preny bt ﬁ@b@s@eof t}iét h ﬁwe&fdrﬁmgeoa&nﬁreferably

dene fluoride, all crotyl . chloride,
olefinge hiipg ylom: g tor§ g@ Olalaaqwmf’@mﬁ%epre%rqnw iSBRGRAP, using ethene,

propéfRtanalbuiene aleoiielof prdpeheRahsst pliférediiedi ol s,

cycl opent enedi ol s, pentenols, octadienols, tridecenols,
unsaturated steroids, ethoxyethene, isoeugeno

H dr@ k\ﬂbewhwhﬁﬁh be: alts@ﬂfo@ﬂi )ddaﬁoﬂﬁicd&ﬁl e emrdpls fthich are
y
met hacrylic, acid foni c..aci

knoni in B ot S5 el dpCiFRuft Y PRty Eefples of such
hydrepesoxidescard, temhmy'lgh)(drqmrmug@ahmdth)dbmem hpdroperakidg. Hydrogen
perofiF T UREhe e fPla S gk Lol bELET S il B ons

or have a boiling point below 150C in the process of

The {:ﬁ%s%ﬁ@?xﬁ?%aﬁﬂ%@ thfﬁgte 14 %§1cﬂE8n fo%teéasE?P" Mhlcﬁlt td38tion of the

rbon artlcu erence
olefin swigh thﬁ h)@ﬂmrmgd@tlh@q@lyzeéx é(prenéaraplg lEﬁUtI'@WéS qfhéete@@eneous
catal®fis. propene is nost preferred. 15 Hydroperoxi des which
an be used for the epoxidation are all the
hydr oper oxi des which are known fromthe prior art and

In a ﬁﬁrﬁcﬂﬁﬂ& fBrré P EmbB8dfichOBf et 15%0&5&.@ &'tlﬁ peserforERlies, Iﬁﬁpene is

such Eﬁ ope OXIdeS ar.e te t- &F drqgirOXId%ﬁF
sepatatedyafh BRmeie %Fr%‘& tajcd iy dé&’ﬁo eHePusky erialyzgd epaxigation
of prégend 9§ Inéuns by Bydrpgenopereidde fofive prippheoide.an aqueous

sol uti on.

The invention also provides an apparatus for carrying out the process of the present
invention, which comprises at least one reactor for preparing propene oxide, at least one
apparatus for compressing the offgas stream, at least one distillation column for separating
propene and propane from the offgas stream and a C; splitter for separating propene and

propane.

The flow diagram shown in the figure indicates how propene can be recovered from the
epoxidation (oxidation) of propene to propene oxide by the process of the present invention,
with compression being carried out in two stages with intermediate cooling.
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20 The offgas streans can al so originate from oxidation
pfocesses in which the reaction of the olefin with the
hydr operoxi de is catal yzed, for exanple by nmeans of

het er ogeneous catal ysts. 25 In a particularly
preferred enbodi nent of the'process of the present

i nvention, propene is separated off froman offgas

List sftréRpMco Rbmkngdtot thetfipardiet er ogeneously catal yzed
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epoxi dation of propene by neans of hydrogen peroxide
to give propene oxide. The invention also provides an
apptigat fusm kpoxidatonyi ng out the process of the present
30.i nvention, which conprises at | east one reactor for
pr&PAPERYT or opene oxi de, at | east one apparatus for
cdigat eschangert he of fgas stream at | east one

distillati ol um for separating propene and propane
fH%ﬁ??ﬁgsgggggg streamand a C3 splitter for separating
pridpsehaicncshlurpn opane. 35 The fl ow di agram shown in the
fi@@g iti'te:pdicates how propene can be recovered fromthe
epoxi‘dat1 on (oxidation) of propene to propene oxide by
t hiyoparsced posdibly Herthwr dgghrtoilersvent i on,  with conpressi on
bei > Led> in two stages with internedi ate
coé?%ﬁg&ﬂéyﬁgig#ﬁ%#@reference nunerals for the figure A
O fgas from epoxidation V Conpressor 5 W Heat
exchanger | Inert gases (ND), 02 B Distillation colum
C C3 splitter P Propane and possibly further high
boilers 10 C3" "Chem cal grade" propene -8 W claim

1. A process for the continuous recirculation of an

ol efin which has not been reacted in the epoxidation
of ol efins by nmeans of hydroperoxide to give oxiranes
and is present 5 in the offgas streamfornmed during the
epoxi dation, which conprises the steps (i) to




10

15

20

25

30

(iii) (i) 10 15 conpressing and cooling the offgas

stream (ii) separating the olefin fromthe offgas
streamobtained in step (i) by distillation, (iii)
epoxi di zing the ol efin sepagated off in step (ii) by

means of hydroperoxide. 2. & process as clained in

claim1l, wherein, in step (i), the offgas streamis
conpressed to a pressur W@élafimom 2 to 30 bar and

cooled to fromO to 70C. 3. A process as clained in
claim1 or 2, wherein conpression occurs in at | east

t Wa prodesgfts thecatiapodsirkcirctlatibn@f as @fdinaghich Aaswed been ssagted in

of cI al erein t ri

20th§ reB %t]Oélncg oztifgﬁvﬂw Jricags ORE% r88%§§1d§g5 gﬁgogl %Ras and Ts present
cl mithe éffgadmreamfonneﬂ durig the epoxiaicni hich ®mypeiaes the steps (i) to
coeled to from30 to 40C and conpressed to a pressure

of ]fl)rom 12 to 20 bar. 25 6. A process as clainmed in
cI aimb5, wherein the m xture of propene and propane

@f: Pﬁ‘gotngl ,hf%ﬁ(a%glzﬁg ghe%@P oG] um after the

separated into propene
an(dl)prowhl@tlhgl @eosleﬁpl frome the 'Pfngﬁ dispr abatnedom step (i) by
carryi ngQitdich, Process according to claim§6, Whl ch
conprises at 30 |least one reactor for prepari

pr @ikl necRoRidieing Hhe qlefisseparaed Qi en d) Py meaphol @@é?n?gomde
the offgas stream at |east one distillation colum for
separati ng ropene ane, fromthe as stream

ant PEOTESS Syflpimegn £gim éewﬁgrsﬂ i Bb dhie fg%?a%}s?%aﬁr@mpfessed

to a pressure of from 2 to 30 bar and cooled to from 0 to 70°C.

A process as claimed in claim 1 or 2, wherein compression occurs in at least two

stages in step (i).

A process as claimed in any of claims 1 to 3, wherein the offgas stream comprises

propene and propane.

A process as claimed in claim 4, wherein, in step (i), the offgas stream is cooled to
from 30 to 40°C and compressed to a pressure of from 12 to 20 bar.

A process as claimed in claim 5, wherein the mixture of propene and propane
obtained in the bottoms from the column after the distillation in step (ii) is separated

into propene and propane in a C; splitter.

An apparatus for carrying out a process according to claim 6, which comprises at
least one reactor for preparing propene oxide, at least one apparatus for compressing
the offgas stream, at least one distillation column for separating propene and propane

from the offgas stream and a Cs splitter for separating propene and propane.




