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| PFO000053758/ Kg As ORI G NALLY FI LED Process for the
continuously operated distillation of the sol ventprewess7ss/Kg
in a coproduct- free oxiranel synthesis 5 The present
invention relates to a process for the continuously
operated distillation of the solvent used in the
As RATILY Aepxiranes with the | ow boilers and high
0| ers being separated off S|nultaneously, wherein
r risin h | ven fr n in
a d|vrd|ng wal | col umm having a side offtake and the
solvent is obtained as internediate- boiling fraction
Proeessifor the condinugusly gperated distiflation of the salyend aised in a coproduct-
di viding wall 10 col g o&f8ndspfthds i n the form of two
thermal |y coupl ed columms. The oxiranes are preferably
prepared W t hout formation of coproducts by reaction of

d nydr oper OXide W tiTa SO tabteor gdlll C (,UleUUHU T
customary processes of the prior art, oxiranes can be

The BE&%@ﬁrlﬁ%rﬁ%nrr@Fb@és' 8" ﬁbce%glfb@ﬁab%oné%&%%ﬁeeate@ Hﬁﬁﬁﬁd&; of the
per oxli des jn si ngl e-stage or

solvq:rgaqﬁe dﬁrt%e FSd’ptb@ﬁlérﬁf %xqunﬁ% with f}}es{%gogerécaé@shlgh boilers being

sepaﬁ&écpéff Eﬁﬂultiﬁe&ﬂlﬁ%ﬁdé?&ﬁ ?h@ﬁl@%hﬁ%nfpﬂsniggtﬁc E618&itii® fra@ionated in
e organic co oun xide to.c rise

a gl CoRmmIRBRE ¢ rie rihe 10 DBGOQER W ERBTGhp i gdiate-

boiliny diraienoffbmiethel sille tdiftale. Jana cpaﬂmﬂiiwmﬂbddimgmv aha dividing wall
roduct, m,xt ur t he reacte '

in ni c .
colu gt S e e EEPEA! OB EPUy ERE, F808harng oxjanes are
prefe:rhblyrpecpmcbwuhmt foyrolitimpad @eprabduéts bmrtateﬂomofal]nyéroperoxide with a
. I tep (i), (iii) reaction of the
mﬂuﬁ@%@%g@?%&%®gﬂﬁﬁich has been separated off in step (ii)
with the organic conpound. 25 Accordingly, the

In cﬁs‘?ﬁrﬁﬁfyggf}gg%s%shn@f gltreqﬁragw %%egggag H{:hgrkgﬁe&‘zﬁg ?ﬁfoﬂ’%ﬁdﬁutablc
orgapigComporBReV ish hydroperoxidgs enisingle- srageer Epliistage rsertwgs

reused in the reaction. The reactions in steps (i) and
e preferably carried, out separ,at )
For r?eamle the muwtqu@r%%r?vcrlbm ‘U&@éﬁ%c}r@ﬁd@a thefgaction of
the drga@fi¢é tofp&indsviel a hiydropékRlead tympakd ftdefdt aetdpd (B o (iii):
i sothermal reactor and the reaction of step (iii)

taking place in an adi abatic reactor. -2
(i) PF@@ﬁﬁ&‘ﬁaﬁﬁﬁﬂiﬁQrdpﬂrdxli‘dCSwﬂh thecurganic pompeurshoeivesa gfodaut mixture

t neOTpHSnR Hie At AFhRK ol ipd i (PRI fGropdlileon
(ii) casaiayzstondnf thengnrednged hyaboperoxide fromcide myik oe maultmg drom step (i),
(i) ' e?cfaHl o'f rﬂh@hgtﬂjoﬁgl%hdel \thggrﬂah %léler? cpeﬁ‘z!ltgg 3¢5 irC ?t@p kH‘al) with the

reacteéed as
organic compoun

Accordingly, the reaction of the organic compound with the hydroperoxide takes place in
at least two steps (i) and (iii), with the hydroperoxide separated off in step (ii) being reused
in the reaction.

The reactions in steps (i) and (iii) are preferably carried out in two separate reactors,
preferably fixed-bed reactors, with the reaction of step (i) preferably taking place in an
isothermal reactor and the reaction of step (iii) taking place in an adiabatic reactor.
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5 Ownmng to the high selectivity of the reaction, this
nmet hod of preparation is also referred to as PFO000053758/Kg
coproduct-free oxirane synthésis. The above process can
be used especially for preparing propyl ene oxide from
In RiCRYQRAC, PofdditteNdERES rlop&{iﬁ?%'lgﬂr nO¥L Rk - Hﬁg@mpcroj(ide,
. the hydrogen peroxide conversion 1'n step (i) Is from =
bringHg, thiegorganis eqmpaipd infy contacts Wil ¢ jheferogegeausopatalgsiosuring the
reachiofi Qdld RArry g cue aRadicilin LQtMent RIHAILERS alkBndsUadIbe reacted as
hydr ogen peroxi de conversion of about 99% can be
Orgallr VYRt a propyl ene oxide selectivity of about
94-95% 15 If the reaction is carried out in methanol
as .sal vent, the .propyl ene .oxide fo d.has ta be
owigh 48 Tt B isp oAy DhALoe FercHRn A IR P! BERBFHORS alpo fefermed to
as cepradpdterecnmtifag eynthsissol vent,  water, by-products such
as net hoxypropanol s, 1, 2-propyl ene diglycol,
acet al dehyde, nethyl formate, unreacted propyl ene as

The aabgas ipooce ssnpaoubel ustdde spyclalby éor prepariigdpropglene oxide from propylene

r Qx| T 0 e ' | s.1.sol at fram o

and BYEEGBRR NN oo’ QRRh PRI 0 RONSTer BeroR e AoBfers o Tayseer 035

from Reous B Patred0% and dvadrip step iio py ke 96% brsed by the second step. Over

Py ) ! A .

roufiBbl | SO BBl B RATey SR 554l BE v
propyégngroxidecslestvideebeoug 84-95%4 out in the past to recover
the solvent, for instance to 25 enable it to be reused
for the oxirane synthesis, have hitherto typically been

If the dpaqtion iy Garried oyt Bt methapelns sobieninibe prpylsge axidedermed has to be

sepa@itbd Ficin Of miRtued WHITS fgeih ongiisks) e Idx@mple] théhanol as solvent,
res an increased

rQcedur,e r equj outl a nter f
wardfh Eoroagas e | & iethauy propagaiso t Lpiopylene rUgicel petaldehyde,
methyl viofiar) uhteaorlli plop@ehd @s birgirit |cdtripdind fant Nigydeedene péroxide as

b T Bt B SE HER Y fon

organi c conmpound so as to reduce the otherw se

. [ | yent hoyl d b .
Tho{fS BOREp SF B DARRE T8 Rt bR oY B8 o B0 Dpdfyays eives
streathecarpmangthe salvienisiogether wigy arthieormp@8iede have found
that this object is achieved by a continuously operated
process for the distillation in a dividing wall colum
The gfepamgior; proceptes aEepd putt Wether pask tas¢apven reoshivant f faseinstance to

enably T &R Rul BP HRXIXIRANE sPthéEa Hal® ﬂitﬂén@gpM@m@é@é&rﬁ@d out in
h an_organi c. conpound._ -3 PF0000053758/ Kg The

. Wt L )
distibladan olymise Rayigs & cids dittialiey oprigvreleang casnesteddnssegies. This

proceBéreat@reR 2R GRF8ast® bulldiein tehinsd bl dnefgdyQind Apphragissol vent
used in the synthesis of an oxirane by reaction of a

hydr operoxide w th an organic conpound, wherein the
It is rinxdbjece of thefprésehnimvédtionsiol opeintizanhic clistillatiop batheadivehnused in the
t he,.synt hesj s.and. subsequent wWor k- up .i eparated in_a .
preffdzlia\gllly G%’ogéod\?l\}g*—ﬁe% oxirage slyﬁﬁlgs%%ly Jeaction of a%yaw%croxuﬁa with an organic
compound so as to reduce the otherwise customary energy consumption. The solvent
should be obtained in a quality which enables it to be reused for the oxirane synthesis in

question.

We have found that this object is achieved by a continuously operated process for the
distillation in a dividing wall column of the solvent used in the preferably coproduct-free
synthesis of an oxirane by reaction of a hydroperoxide with an organic compound.
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5 boiling fraction, an internmedi ate-boiling fraction

and a high-boiling fraction and the solvent is tPEBO0S3ITS8/Kg
off as intermediate-boiling3faction fromthe side

of ftake of the colum. The process of the present

b
TheI ﬂ'\ég{yt 190%3?{2)? Eﬂ?‘%r&lﬁﬁgr gllo\égfg:%s% %"F.ﬁ%‘g‘;ﬁ@ng eafreﬁ dgr%%gs for the
dlstlcl;lewpiac%tbe solvemigised yt the Ismthcms 'nfemmgng by deacgonof hbydioperoxide
wnhTzﬂ'?o%%M Bnpoffd t@ﬁ&elﬁltﬁ@nﬁﬁufee‘gﬁ?ﬂmuﬁgfhe%m{ @hichQ§ obtained
Xl rane S nt’hesi s rocesse
in thgjsyathgsie gnd ﬁuttsn@mat WOFk-Bp is se@h@tqﬁlelw a;fhw@zgs\v@lﬂ celnann into a low-

boﬂi% eﬁr@&lon | v ﬁﬁéﬂn%dt&ﬁgﬁmg O&Qctfo‘ﬁdhhﬁf% h@n%ﬂmgl f?a%ﬁ&‘? and the
paratus. Furthernore, the dividing. wa

SOIVﬁ%Fés B Pt |3él!1‘|1t5¥111‘§ﬁh?t6\h08%r wﬂeeﬁ@mﬂe sile %fﬂaket m&e column.

of fers advantages in terns of the energy requirenent

ver a conventional colum or an assenbly of . . .

The Qs of i Presars 1abion<onaligs 4h8 SORROy e Butaived g sed purit,
whllf:fct?e bE&g?tcbhaim%t&ﬁ %ﬁl tsed tfh}liﬁd m’inpmbdlgmﬂleh@lmleﬁlfrdetho%s used

of ft.akes .and a i di.ng, wa reinafter_ also referre
hitneip e SpI5F ip” s | MDY e a o SRRGRAE, 7R S B a¥thesis.
Congpatedr tchére gevedsopmiisctosed iolithe iprioatargrhe melwm‘mew‘mﬁ fthe present
invenﬁglf he%ﬁ% Yo rg‘du%g% ?%J h?hlete%% ot} &Arﬂug ﬁgnﬁ@?llnore Ilg:edi%(ﬁng wall

0 e hamsd 20 ype o SPUM s Testrrce e
colunnnlwsaeparhellmly)mmtesergwcenstmmtloatanﬂhbusoﬁgs afifamiges intems of

A e r

the BRAEY relRERAEL Sy B Efvcflohil oABRG B AR ARHEH b KFveniional
colugmst Hais éschighiy, admt@geom tordndpstia) usaken of f in liquid

form the side product still contains proportions of

| owboi | i ng conponents whi ch shoul d be separat ed of

Dist 2o ReluEE having KRG EHSS 208 ack GHlsereat BRemager ase rafpes (o as

d1v1&15§ t\adﬂe@olhﬁmts h&esﬁﬂd\@plmhﬁﬁﬁfeb@ﬂ Ofurthee d@@él@;tsfﬁem@ distillation
N gaseous e

colufiis Guhich Sa14 prlyaid REase g SReTgr wall TRR pis $efhe 16st-named

typerfGt:dlm‘ﬁn af rsscrmtahbewan@ thmpiedmits‘ takboe oﬁfodtunasldAeSOfftakes are never

com 3k e BoE e kERor 16150 TR IR lgpemen

sectival df the cohsnm| wiidh iane asicliyaakal offrin lidued £<H|marth¢ isile product still

contgﬁl& ig%bo osgog lgﬁgoo lﬁg go\ﬁgggme;m Jvﬁu{ﬂé{ Qlfo ?(gbg ?‘gﬁﬁé{{rﬁ&g %f Q/ﬁ]a the top.
In theuease fof rpmdwajtakﬂm offgatviade o f@kﬁsnm Hicl srpping tshesioni @fdllhe coiumn
whlcflf%’eQE. e BEF iR ?a@é’é‘u& I?grrﬁ ecﬁg sﬁg é)‘?%ducf"g'ﬁjll tORatmh ‘f)?og)ornons of

I'S can fixe |ng or-c

highpoiless: dibg tpas)ﬁ@@nwwgnalml@c@fﬂ C@I@m iptherefpee rgpiricigldo cases
in whihlcdoRfniihR8d hh@ Ptdaiuh@vxresﬁ&rmxmbl@nd prevents

crossm xi ng of iquid and vapor streams over the

entire colum cross section in this part of the colum.
Howdver| Rilenrediviige WaR i disalled irbssh sz:oldmﬁt thel saparation action can be

impfiied T el B sl dLP@ORE AR Rl praguets o b ghen off i
purebioithi Aglipidingtwgall is4n$eall@i0a B3 T il Kegidn abovy ped bélowahe fieed point
and Iﬁ?es%lﬁg ?ﬁtdﬁe%lsf&? b%xiﬁ{gal’ pld@Th H‘gageﬁ@ﬁ&f &l Byllﬁlglfe‘ls)aﬁushcd into

m Xt ure one ane,
placpr Bseale ofirie wifitaksesection fromthe iglyw secsiontand preYsaFaePEMiXing of

llquﬁf an(f‘vd?ogtsﬁéﬁnﬁ)vé}ecﬁé Rfiffre doPhrHE RPos3RECtN iANRis(PdRt of the column.

separation of a
Thls reduces the tot num{)er ofe msuﬁauOn columns required in the fractionation of

multicomponent mixtures whose components have similar boiling points.
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m xture of n-hexane, n-heptane and n-octane (EP 0 122

367). 5 Dividing wall colums can al so be used  PFo000053758/Kg
successfully for separating-4ixtures which boil
azeotropically (EP O 133 510). Finally, dividing wall

o3 0 B U5 RS KB PR B R fcre o
the eomponentswnethinea athhes prdpaot andiputase (8% 2i4Ghd34 pifer the separation of
hiAe : it ; e .
o mESHR b bk ek RSEEIL 05942 00 SRR 1 2pllon o o
mix@ehehedhexagel §-heplapsandheociase (BR Q22A360% t he sol vent
used in the oxirane synthesis in 15 a dividing wall

. colum having a side offtake. Here, the solvent m xture )
Dividingnvall cobymnpsagan dghbe aised sucsesshifly Muceparpting mis@asewhich boil

azeo®picalyl (2P 0NB3a g dividing wall colum. In the
colum] this mxture is separated into a fraction

conprising the low boilers L, an internediate-boiling
Finaily,aqh_ri@i_ﬁgcataﬁrdoﬁ_hrﬁﬁs tiﬂki;ayllﬁeh %gﬁ%ng?:t{oﬁg%hg& c?mf'tedkout with
.__conprisi.n he hi.g oilers S Si of f t ake
simul{3aCous, iAUAHAN O Hie BRAURE 4rR cals Knomn. JaxamRley pdichymay be
menMahdde dars ésdstficadibhs, tAndes@titidatinsgaaponificiting add Aceldizations

ff2 k)s fraction at the side offtake, it is possible
(&P B 422887

receivers in which the liquid or condensing
vapor can be collected and which may be |ocated either

. i nsi . ' . col kvidi ng wal | _
Figu O siirBhichl) ShS hRgiflatHor B2 spER Gedin rclftabfiynunesis in
a difidog wal colugs, havinga sislei affihkep [Here; she Thleengruiodss fofm theeoxirane

' ' e i I
oy Cou B CREaR ey el 2ol gAY WPl ¥olumn, In the
coluginy i thisngnixiarg 1t geparpied ninkp 9r Epetione gomppsia nthat logs boHers L, an
interleARRE Boilingt fogeti Hr&ﬁfiﬂ}f ig MR NYol Rt RAS o £ = i
1nt-et hgoret?caF pl altoes. heSI Lﬁggper, coFrbi nead r?é(;,ﬂgoi’hocn&gp]%?n% F}hg high
boilers Bt ow and of ftake part of the dividing wall col um
preferably has from5 to 50% nore preferably from 15

to.30%.,. of the total nunper,of, 35 theoretica | ates |
At theid giAke for RSBt HORES Mochs SHIVOI gp St F VWS pulaken oft
in liqmidfscg ggak&d;has ewsn. To qike Dfft mim%ﬁonn?t chedidd efflaakb,)&t iy possible to use
to % .t he.stripping section 4 of the i 0 rt..
recelyrs By ol o g e onaesl vt bt il SRipicy may be
located egBiéf inside os butsigeitmgcademni on 3 of the of ftake part
preferably has from5 to 50% nore preferably from 15

to 30% the -5 PFO000053758/ Kg enrichment section 5 of
Such hdividingaxadl grnmnpreferabhbhas fham 160 H05mpre Hefdrably frem 20 to 35,

theoRItREEPARISY The process of the present invention can be carried out particularly
advantageously using such a design.

Accordingly, the dividing wall column in a preferred embodiment of the process of the
present invention has from 15 to 60 theoretical plates.

The upper, combined region 1 of the inflow and offtake part of the dividing wall column
preferably has from 5 to 50%, more preferably from 15 to 30%, of the total number of
theoretical plates in the column, the enrichment section 2 of the inflow part preferably has
from 5 to 50%, more preferably from 15 to 30%, the stripping section 4 of the inflow part
preferably has from 5 to 50%, more preferably from 15 to 30%, the stripping section 3 of
the offtake part preferably has from 5 to 50%, more preferably from 15 to 30%, the
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from15 to 30% and the conbined |ower region 6 of the
inflow and of ftake part of the dividing wall colpPEooD0053758/Kg
preferably has from5 to 50%-nore preferably from 15

to 30% in each case of the total nunber of

Q. € aI l-3f e the U
enif i SEHER S ThES bl nlfs RUSHPly aptardh S8 B o fpsterably
fronl)ﬂS tth &0f rdndrthe fcomba'wdelowea ke gpd)rati af the ntﬂmv aagiofftake2part of the

dlv@iﬂg y%ﬂ @OIEHIS ﬂr?lfglr' ag( HQ% trgf.rnns bcp ? (13 % }Sreifél‘tﬂﬁggﬁoﬁlols to 30%, in

each haasemfmbe rtotabmumbeo pétthmthcl plates mnthteh@mregu The dividing wall 7
s i Heiit) hﬁi(&do&g is |i kew se advant ageous
pmv?%rs t%ﬁ%f eeé{1 pol nt and the SI de offtake to be arranged
at different heights in the colum relative to the

The F@.ﬁﬁi &f ﬂ‘ﬁ Iﬂlfmﬁe'i* Q)fttﬁﬁﬁ‘étﬁial f)Pétespﬂnathg% idhe2 faned mofh'erlhﬂbﬁl part is

ocated from one t nore preferab
prefm%lm ff‘?ﬁlé‘b tpdl 1P, anorg perferablyctipm ﬁl tor K% i0f e sm ok |ﬂ¥ﬁmumber
of tHebRetigalqRated in 18k eegidia 314l Slinthé offakehatt. col urm used in
the process of the present invention is preferably
configured either as a packed col unm contai ni ng random
It 1spﬁkdwlw adfaamagbbnecfopahﬂ(n’efeg psinfand ahd R offfakemo BEOB.rranged at

{ heet {

st Ry I, i pol 85 sy © {88 SR prJBR BeoPhishl s, Tpe feed
point BQfefiezbing] ocpted fiema bhaytof ai gl mbraprefedbly fronbbreed fBre, hBoretical
plat BB BRI Lifdorrieh Packing provides a hi gh

Separation efficrency conbined wwth a |ow pressure

drop per theoretical plate. In the abovenentioned

: _ |

The JAPE WRY Cilpfh bt iUk Bractsdopl BY BRadit indEn |- Breferably
confwwl:wﬂmas gd@etkehcopurpp cmtelmrm Tapdpmp packing jgg opdered packing or as

a tras_,rt édlﬁ‘{ﬁhngoﬁgﬁﬁmgel Iﬁ Iproisli'tﬁc 23 fu%@%ﬁce@%ﬁééa#r(?rgﬁeﬁ &dkﬁig“gavmg a

C 'rg{(}e greagyf : wpt QOttfhé batiney aﬁéerabléffmepvﬂ%ﬁew dsam’

as oifhlei'éﬂ plokeige SupRstkifg ProvideandiRighRapacufich efttbnth@ombined w1th a
di vi di wal | 7|saE eferably thermally insulated in

low presupe R dheorgticalpldleent nixture to be fracti onat ed
|s |ntroduced continuously into the colum in the 30
m of the feed.str ris ers
In tfe 8 Bnghiiea SRR FEHART of ufeoFBtuoR B 88180 o] B LG ivided by
the dividjegewall, I\yhiChcpnndLstsl—bﬁ/\ﬁwecnnqknnenamcﬂmnaa\ﬁzfnﬁmgmﬂow part, the

stnpiﬂ% &&tioh Rof dofft%l%er g@_{‘n thg s 11@@6%?115% 4V@p@l5'1ﬁﬂ5\b%rt and the

su sequen e columm as
enrigltipgng segtiom S,qarsmsthmqf 13{341@ mpferﬂbbytm@dgq‘l with endereflpagking or
dofn RirfgAg&Ple dHilR: razaaﬁﬂ b iherm Aty i@ihted i h
ran pre}I%é l-%gry vaporll zation }ng?@fgrtlggﬂu grrl }rlusef SI thsereglons
the feed stream contains 35 reI atively Iarge amount s of

ThelseWehohligtafe toTMgaétﬁingfmnaﬁmo@a@d béminuelsl¢RMa! 88 calumn in the
ad to.be,t

fombgp %ﬁgee@gﬁ?%ﬁwl ccgngﬁ%%%gésgygﬁ% %n?e%n%ala eqpmfg% (ingh Boilers.

This feed stream is generally liquid. However, it can be advantageous to subject the feed

stream to preliminary vaporization and subsequently introduce it into the column as a two-
phase, i.e. gaseous and liquid, mixture or in the form of one gaseous stream and one liquid
stream. This preliminary vaporization is particularly useful when the feed stream contains
relatively large amounts of low boilers. The preliminary vaporization enables a
considerable load to be taken off the stripping section of the column.
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The feed streamis advantageously netered by neans of a
punp or via a static inflow head of at |east 1 iRFOMNOB758/Kg
the inflow part. This inflowis preferably regul ated

via a cascade regulation in conbination with the

Ther &fl‘ﬁt%%lh'lg@ aﬁ(raﬁl‘geohélg W4 He? Y)glméa!ﬂs BFS SPH{pl og%aoé‘gttanc {ifow head

nits
of at rleasbdumemtct rtling inflasv @m’tu dhisemnflose ist prsferably r@alrint@d da @pcascade

regutfil o%V‘{nS(Q)ﬁ’llﬂfl J‘Jﬁew{tﬁrtﬂgk%éfﬂtﬂﬁ of theNRRIPRRR flPHﬁdth n%art The

such procedure 1s | tant to even out troubl eso

reguiatipnt ll§ait¢F GRsthattheramenn it ligid deredsiged aatp ghe enrighyaent section 2

camfo’l? Kop bélowS309okSWhe fotiIROV @) it hed bédnefothd itldt Rcipha IsrB@edum is
down fromthe stri section 3

i quid flow ng ppi n
lmP?IF?g“ & Yt HQPPleE)Qm? Hectughiansin Het "’v%‘é'?ﬁ“ Ph@’@?‘&éﬂtwf‘f(tfé]il"efeed

and the enrichnment 10 section 5 of the of ft ake part IS

5ol AT T B K68, B L S MBbvig

sectioh 3 b theosfiake \paltus. thédbrmanbetwieon tieside jpffeakegundsihe &firichment

has. to.be ured.b ans of .appr . ate .regul.ation
sectifey e BB i Yos PO Rt r b BeRBfof Evibp o ik ufF povnt of
liquidi goiinf toghevedgiorc® cammos divgbeldye 80%de3be ndrech] valber

exanpl e, in Chem Eng. Technol. 10 (1987) 92-98, Chem

-Ing. -Technol. 61 (1989), No. 1, 16-25, Gas
Adhgrepes %o ithese gwerefuisitdsi bast foobe 4ngureddy mems fappronsiats scgulation
mettieR@i neering 2 (1993) 33-34, Trans | Chenkt 72 (1994)

Part A 639-644, Chem cal Engineering 7 (1997) 20 72-76.

The regul ati on nmechani sns described in this prior art

Regﬁlﬁﬁo@?ﬁé&%ﬁ?sxﬁﬂ@%ﬁ?@&gﬁ%mﬁ fof cﬁﬁﬁidtge\@%l‘l Qf‘)ﬁlﬁﬁls B{ags ®eén @éscribed,
S I NV | | |

ﬂ@wﬁ soBdChran-oling akechaely lgo(dﬁ% §48 GE‘?I{H {ng)” -&F¢Rpol. 61 (1989),
No. usabLis, iGis Selpﬁran@ﬁrl’&ltirmmlﬁﬂaﬁo@ﬂe(ﬂ%@dlﬂg 514, |Fradéds9 En@fneering 2

(19 S Bt 1 25 Pl A e 0P LT Bngipgine 7 (1997

72-78. The redilytidnakechanfsinsudedexibadeifikis girior @rtcrantalsol be émployed for or

a 1t %%at ur e :t‘)?gli“ art6| ogl qllew ce which utilizes the

PRSI Mol ﬁﬁsg "yp FREIVERYM: ratio or preferably the
quantity of runback as regulating paraneter is provided

The r@g&l?&%ﬂjpﬁﬁlgﬁe&e&é%d t%l(gu‘r htag1 S?E.glt fAHA 10 58 i)aijrcﬁ?agllryeﬁ%gﬂ for the

erature regu IOI’]ISp
conmmmsladapﬁrm dlhtrﬂé@mcpféhtgmlvemmﬁt & fepdiheatie tq/ccmedmth Hugtuations

in lctggf | The Hﬁﬁﬂﬁt@tlé @b @fé’l‘ﬁﬁ Q&#‘l@f’f ﬁlﬂfért SltuRtdnfbl. t he

Appropri ate settl the tenmp aturethen
results inthe liquid rovm ng down fromthe section 1

A téﬁtpefr:ttﬁrecxegmmmb ﬂbﬂ@e dthdm@ﬂuet theGoWAEIRSY amltyfth& héflux ratio or
t he {atlo 35 of the l

pref anéiﬁ tﬁa quntft}i@ Inllﬂqa &8 at‘BgtPﬁ%t‘F‘f’Ffffd&PHﬁ"ieg 1p ﬁ]ée upper section
1 obfld a:tilﬁrrmal'lthel mepyuediém bpointf f@nthe Qe&xp‘ét@tu]:c Qegulmiéh is preferably

f / hi
e kb B B SAE008 TRE8a P o v
uppémend afelmﬁemlmnnmhl chis

Appropriate setting of the temperature then results in the liquid flowing down from the
section 1 of the column being divided at the upper end of the dividing wall so that the ratio
of the liquid flowing to the inflow part to that flowing to the offtake part is preferably from
0.1 to 1.0, more preferably from 0.3 to 0.6.
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| ocated in or outside the colum and from which the
liquidis then fed continuously into the col um.PFiI0853758/Kg
receiver can thus take on thé-task of a punp reservoir

or provide a sufficiently high static head of |iquid

In thIX &Qﬂﬁﬁk% HbwRASS n ?t i8'is :]ﬂ}@fetdb cglléé?c n %aﬁégﬁjlﬁlo Which is

5 furt |nareu nmeans o

loca@éims:@ Sutsidgrthe R@l#gm@ndafr% whiohytbe lqwdak then cf@cl mﬁmuauséy into the
coluBE OThik hRcbivEUcsh ithusl tdket by tﬁ@lthﬁcb?da ' ﬂmgaokésgﬁfbﬁr Sr PSVide a

ere conveyed to an internal qr external

Suff{cgelélw\rég St#’h‘éh‘?ﬁéﬁlfr q¥id- which apaken & poswible fehthe diquidte be passed on

furtttbr ih G REulaRdl mmfneseb Adans Vf 96 th'ih 2@, folQ/xample valves. When
or

di,me S|on|n t rat ernals a

packe A BBA e e Bweeﬁgtﬁ?ewr@ﬁﬂ& CHEd iBeOIICFrs aad fe there

conv@yed tegn iterhaisor exteridiadceivee rati o of the vapor stream
inthe inflow part to that in the offtake part is
preferably fromO0.8 to 1.2, preferably from0.9 to 1.1.

The | vapohestizbmy ettt ilowead end gif| thici d)lmdmg rwzilpllﬁ,selaby selection and/or

cimegSREILL 8 bR P S B e bl BB redulog evice,

for exampheoriiced plaesoni thatcthe matichef the weporcsteehimrie dhe mliomopartto that in
| fqre b

the ke ot 8 Brably ol 0L B SRR HOn UESELALE, e

point for the tenperature regulation device is

In tliéra%f)%lﬁg’ﬁti/mb@‘i@éﬁﬁl(fn Al et@% gﬂet hff)gfa'é%(re I lﬁlo'ﬁr(%fvfcre%}éh utilizes

rom our to_si ove
the gyantisy takea off| asrthe batiomn ag degw attmg p@rﬁ@eteév&mr@\ég@ﬂ it ity lower

combihe@ Rk&tith 6%‘ftthé3601§nﬁ1b The Bot6n HroBuc Vak THorefodd b faken off under
utilized for ulatln the q antlt taken off at t he

temperure, FPRENe The, rEfB%‘e or; e fempgrayure ofrgpl arlﬁn device is
preféfablyviapgted F&m Itl&eel?e@@lx@?fndreq#éfaialb[}gfrbﬁf R tEkix, 2icolétRal plates
b dltF‘ f entlal re zure over the colum can al so be
4DOG 'PF 1 °& Of@tﬁﬁ HThg parameter for the heating

power. The distillation i s advant ageously carri ed out
In o R RV 2 bl R clude shidictrh BRUapRiAibe bRy ChpER Buitized
for reghilatimg theApw@otityi talggnyoff atthe hilrtdffigkep Emeﬂn.‘nlﬁurth the llqu1d level in
the @Bﬂﬁéﬁghs tastrQ &: ;he colum is selected to

@ ra

ntaint |spess nge 30 This results in a
distillation temperature of preferably from30 to 140C,

The @ff&eﬂﬁﬁgﬁe@w over B AEmh Lak 486 bel MtiIRRE tk lﬁamf eter for

edlstlllatlonten'perature|s sur ed
the bgating @ower el st diptiljagionds adyaniagseesl v careigd @b alod RESKHurBOF rom 0.5

to 15 lbﬁr @frﬁ@%@ bt & PT 8&CThe |p?éé§tﬁ%'19ﬁ1ea§d?€d Qfl‘h@%’ﬁ 8f thR column.
ITation is _therefore fro

' and
ACC?Wé“&'iY sffl? :hF%Hqgo?P“feér?Séll‘ea‘t'arPPé‘z?rsatfﬂi“'o tﬁ@n Pg‘ heye Sgsclected to
maiERAARGEE&E0R/ igge.

This results in a distillation temperature of preferably from 30 to 140°C, more preferably
from 60 to 140°C, in particular from 100 to 130°C. The distillation temperature is
measured at the side offtake.

In a preferred embodiment of the process of the present invention, the pressure in the
distillation is therefore from 0.5 to 15 bar and the distillation temperature is from 30 to
140°C.
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To be able to operate the dividing wall colum in a
troubl e-free manner, the abovenenti oned regul at iRFAO00053758/Kg
mechani snms are usually enplo§ed in conbination. In the
separation of multiconponent m xtures into | ow boiling,
To 'Hét SbEedh a&gergl@' ltﬂen%ﬁﬁgl wall GonbA ihng ftﬂbﬁﬁl% f?eﬁ;s manner, the
there are Ee0|f|cat|ons In respect o
abovﬁamqmn%@gﬁiaé@nme@ HHYPH A UsHalbf eplayesHin| mbigmi@nhi gh
b0|Iers in the mddle fraction. Here, individua
onents which are critjcal to the separation
In %F‘r of mufcgmpgnepy Wre%bfﬁ‘ﬁé%rhogmgor‘“‘éF%“éh%tﬁé’Oﬂmg and
hlglﬁbﬁﬂlﬁ% ﬁa@idmsalthdry &t kemlgosmeitrRationsai®/ fespeepest thee Gnaximum

perh Qo Rs SRRSO 108 BB ) AN L RIS e,

individguil aﬁlﬁgeﬁﬂfn& tr,]vhﬁzgdmlmtmﬂl tcﬁtheOse(_Ip_:Eratlgﬁ problemg raﬁen’eh&o as key
t
compRR&s, P isR e A B L bfbrally ot Revsommefls Ml aRedfidy | b

hi gh- boiling fraction in the Iqu|d at the upper end

Adth}cntcE %o %evggcﬁﬁgf‘@ﬁ #fr oS gléélfb&l rg@e\],\]gfe%—%??i %:-/ﬁcﬁﬁrég fraction is

prefmbl)eraaula@ﬂd vig the (b'e&au tThidy @f tllesllquidtﬁhéhfsupmmmweﬂie dividing

wa.lloﬁ‘fl'leq} \M\%tsﬂ)% 3tids sdth® Hhhﬂﬂ'ﬂcdco‘f{b%/dt LG 0?%% ﬁ'{f)oh@r*@ ?%1 r € high-
conpobnent's o

concentration o
boﬂmggfﬁa%l@mm rﬁ@e lgwidtat she vepenicgAof | thfh%lwehmg %iallamaognts to from 10 to

80% B} We efefﬂb‘Py frﬁﬁl 30%o! 0% B§ Gl e , of‘iﬁéjvéﬂﬁ@ Whﬁdheis to be acmeved
concen ratl 0 key . conp less Iig

nen
in thesstreqm &dkge é’Ef Anths Sdfe LRAIOUN 9@1&% gan Shon e 5t cf’PrfBP‘yWhen the
condeerat e Of fle§addndybnk Ak dthSﬂe|lﬁg\h-B@ihngrﬁ’aduBntlh Ghlghcr more llqmd is

e 0, M eSS P 5 b,

less \ligpiar is astrodused itito the inflvakedtion. concent r at | on of key
conmponents for the lowboiling fraction in the liquid
at the lower end of the dividing wall amounts to from
Accd:ﬂhmgly,Sﬂ% &‘wciﬁwatght forpthe flew diwlilgrst motihe 36termedis@dbdilyng fraction is

le&* B& medh éﬁ&g;@b&fg m&gﬂg& E@gﬁ%ﬁé{%&%ﬁﬂ thé‘@ﬂ%%zer is set so

that F;bwgpnqegtrgtgqn gbkenheemppnentst fioe t]@m}mq:;hmhag ifesgtion nk@t;g liquid at the
lowﬁlce}gﬂ‘?ﬁ?ﬁg &wﬁfm% {811 ahfNhR % h’oﬁgl(f foefﬁi% 92 wetgHtl ﬂgﬁﬁ'abﬁ' f®m 30 to

S |ncrease e concentratlon

power
50% by W@ygrao%@ﬁém@ whichigtq W@Bﬂqdrig the peadusintakan pHygthe side.
ThuE h@le hﬁﬁﬁh SoREMRS set §o R UGIRE: th'eﬂtan@ecﬁmﬁ&i roatkb @oﬂ{pohé?ﬂ\é of the

oil [ ejnterrredlateb n
low gvingutacii9ncia PistiT 1ot B%Pn&m"%?ﬁéfr gm%maqi, d Syhefdbs gengentration

of kEPEorfpaidatsof the fowab6iling PeCH61ORAOWYr, R heltn %p@deﬁ i9keduced.
detection, with the conpounds present in the reaction
m xture bei ng identified by neans of their

Thecdwakenttaionssi h:)vabmdrlpgh dreslersThete measwdateiibng dracben can be

deteF el e[grn&ﬁ rhgl'a 1c§!lI ﬁl@&ﬁ)hy Rt c&ﬁf‘ngeo ﬂﬁ@ed EE%\é?cl:opy can be

pre ce 1S {0 using gas-c
usedrfor lgtestion,rwith the mwunéamsq:mign ﬂm‘ﬁaqttomeglxatre beingridentified by

meah§ %}f'tgéfjc a&t@ﬁstiboﬁﬁﬁrﬁﬁﬂs |T)rY¥§é nahrBined’ ahbediariic B& in-line

L1 qui I_gqaseous sanpl es _can then be taken
dlfc@‘éhtlp nthsusolymyy Bewevier.e preigrencer i fieRelt S5 iRgn E3frighromatographic

metROR| Y7 @fls b@sed @Anﬁﬁﬁlriitgn@cﬂlﬁes arﬁcmam gﬁjvﬁde@nﬁ thel ifper and lower end of
the FRfigEpall Ciohion e B saBPie Rn BB ARErpRURgPusly or at intervas

from the column and analyzed to determine their compositions. The appropriate regulation
mechanisms can then be activated as a function of the composition.
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PFO000053758/ Kg An objective of the process of the

present invention is to nmake the sol vent avail abl FFODOBOEB758/Kg
purity of preferably at |eas$-95% The concentration of

key conmponents of the |ow boilers and of key

An Bﬁ@aﬁ%e&t ﬁlej{)?éééﬁ of rlﬁ:psrg&'nh ﬁ{v%gwbtshl% tﬁ&h;’ﬁl@tsoﬁ}égt’ ll\‘;allable in a

r ef er

PUHt)bt)%Prefﬂ“fa@bjlaV &ﬂ’p‘t U ?@/C@@n@tﬂﬁ@m@ key cmmws wétl@hlpw boilers
and %f‘ﬂ@?%oﬂ?ﬂdﬂ@ﬁt@'of‘tﬁe H?g%dbtﬁiérssﬁt MR égPﬁﬁ%g 'g}] g Ilé?eﬁal?ly be less

nponents are, for exanple, aceta
thanfii% R tvee1gltea based ondrial ﬂfgs té‘:yat é@ﬁr’@%‘@t@@nﬁmé of 19p% by weight.
exanpl e, nethoxypropanols, propylene glycol and water.
10 In peci fi.c enbodi ment ofthe di vi di ng wal |
Whedl, mfpanal {15 4scg| &g Evggt plow-Pejfing ke RPMBANGHLT are.afRf example,
acet&lﬁeh}efef ht&k@nd@lﬁtylt fdtdﬁlatéhatﬁf highebsiliag a@yf companestsaie! f&r example,
Vi din 7 nqgt to be present in one colum

meﬂh‘%g‘typfoé’a%]sp?t%%ﬁ%‘f 519“’ MR from one another. In this

specific embodi nent, the d|V|d|ng wal | col um can thus

In a\%ﬁ t# ? bg 1 lavg ot‘: the\@)v@ﬂésxwgf Bagazstqu&l Lerfé)‘quﬁle inflow part
and gheoaffieke paxs whedoard isegpirated Iropaome mdthar_bgrrthodtmahng vadll T het to be
pres tofne§n°b By eblPtr t%sl?@%)hﬂrﬂé’aﬁ?ft ée?ﬁr R;F ?r\éhfjs faﬂ&then{ﬁﬁ t.hts §P601ﬁc

orm O
emb@@lmﬂﬂédg@ dl\udﬂﬁg W@lj@@umnaanéhuwcmtﬂeeﬂ lepst twanphysically separate

coluifi %ﬁéﬂ theBRENARAR ttaahmg fée&r&qtﬂ SfUinGiHRE! veen t hem

However, 1n specif Iments, it 1s als
p035| bl e for themto exchange only I|qU| d betvveen them

Acca}ﬁie tﬁe llFﬂaleéFﬁ@&Hlﬁﬁﬂic %tlt fAe B r&%gsn bﬁ&e%ﬂé’s@ﬁ@ ﬁﬂ@nﬁ rovides for
unmms
th“{] Wl peli E’Fé% fgem e Hﬂeeaﬁ fotdt §~'t bl e
achl eve better setting of the tenperature |evel
d for distillation,than ipn the c
Sucltﬁﬁ AT sndiied s senesily Sfsbun bod S S bveen them.
Howtelver, tlhespﬂtaﬁb yendwdjrheds, ciolis) alss poRﬁb]eSfoeqhamped:xtthanc anly liquid
I
beuwl6BR Mot oF i Sl IR Bneat 1 fs Yo AR (Bl Sy TRl couoted
coluamd Ctahealm dh-dpeidtédrgnderadifferent gressirek ewhioli fcan moake it possible to

achigt.rr{ E&fe??%téiﬁgmﬁi nﬁ%ﬁ‘a{t %@Jl r&ﬂ.ure?rfﬁtsﬁtlér(ﬁstﬁfauhn ‘?han in the case

raction 1s

of agpayantighphdividing wall &@blmn @fentcmls oppf mcgh@madlbfawuphé ‘colurns

is eqRfifpRaAWith 4 Yagdiger 0l utm from which the high-boiling
raction is taken. In the case of coupled colums, it

can al so be advantageous to vaporize bottom streans
Sucleltﬁeli*ﬁbll? eowpled ebwnﬁfs @by dhepdied dbidhoNMay \tl%ﬁQhé I&%-boiling

fracot g s ik Bt r%&f’?]ate%ota%ﬁt yﬁeﬁws RN N N

pressure ednthé rcohintid drofn diich el lumquhﬂg diangon ed adkiw @4 yrdfaably from
abOLﬂFEPSI 5S 8!11- tl.iréilglr t&é %r@s er St e lc%%ltnq}lt ?ﬁoglazv ‘icht H]% high-boiling

prevapar i zat IFoR ¢
fractiemisdakenur e and the Ioad on the vapori zer of

In the case of coupled columns, it can also be advantageous to vaporize bottom streams
either completely or partly in an additional vaporizer and only then feed them to the next
column. This prevaporization is particularly useful when the bottom stream from the first
column contains relatively large amounts of intermediate boilers. In this case, the
prevaporization can be carried out at a lower temperature and the load on the vaporizer of

the second column can be reduced, if this column is equipped with a vaporizer.
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the second colum can be reduced, if this colum is

equi pped wth a vaporizer -10 PF0O0000537581Kg PFO000053758/Kg
Furthernore, this neasure silgnificantly decreases the

| oad on the stripping section of the second col um.

Furtﬂgkfn 10, thi t Eﬁsﬁ?@s@ﬁﬁﬁ%ﬂfﬁ&r@e@eg i 184 bR %heS %ﬁﬁ%eg&n?n of the

er as ase stream or

secondcsobimpmr Eheeprovapssiaed stsea@b adebe égd to the subseqhmmbmm either as a
twos ?Jgg& RRaR i teXorh QMbe5d e;iame Stdagas taken fromthe

to be condensed eith partly or conpletely before
they are fed to the next columm. This neasure can al so

Con¥&R&1%] ﬁqs ,ShovwvBE lal s8I poRSIBRY fak u@nbbﬂing%ﬁeal%e}fﬂ&glflrrﬁsh@w to be
u

nt e i'ate boiler resent. ther
‘i&ﬂfﬁd{z‘?nﬁt?ﬁf’éﬂldfmtcﬁ@ fﬁ%‘g@g Ig, they g éeé*mnqulﬁmnoﬁhs measure
can talbb boitibete D@t berter Sdepaiivn thrtedenl IoMboIlErsOind temsidpdie boilers
s is then partly or conpletely vaporized before

Pres?‘f”ﬁ%remf ed to the other colum, and/or the gaseous top
stream taken from one of the coupl ed coI urms Is partly

tn 3fyef boishis SERECPERE RFF Bstatfeaiom fie i pgfom stream
takes (feomn One of ﬂmoubuphdt cahimnshmrthai partly awwhegletd gl vaposzedrtefore it is
fed @&‘@no&lgpg b%hﬁéf tHe H[l? %(g; slirghan Ztlalféﬂdfrgin oHRESEthe coupled

arrangenents c umms "ar e

colupmefiepatly pr emprférjc nSfairbﬁfweTrlm&ﬁ tatthe pdiet eqlumnd a
hi gh- boiling fraction and a Iow—b0|I|ng fractlon are
to be separated off sinultaneous]y from

Examples rofedividiag (ywal] calymmsaig; thensped @s@n'awmgteﬁ%rﬁhwﬂbjscouvled

colufrf#i ra?éﬁﬁﬁvxﬁi&@hﬁah@aﬂjﬂh'ﬁ%\hﬁs 9f3_r g@ anaost ﬁirh\ésefim%g\e@iehts comprising
aKe e netnanol use

colum having a si
two SopRigs <o lﬁn%@resrgrﬁgf?é@ SmploxsA oane e R samaselis foller and a high-
bo1lm§\fﬁe[¢haﬁ ag sl Mwblanhﬁg ﬂgémreﬁkeqﬁ ;be agpdriee rdﬂfﬁhﬁlt@n@ﬂbﬂyeﬁ‘om an
et a an t ormate as ow .
el e hERE, RS ar S ATRORRTHS Uiy B o RRAR S, s of a
dividing lwabiaidlens havin? 3 stdegifftake?2 shows two thernmal |y coupl ed
col ums where the columm into which the feed Z is

i ntroduced exchanges vapor d and liquid f with the
The dosthartal eed epkalventiotthe synthesireoft propylanel oxide cahedbattagsously be
e n
sopaffify PP 0 nelmbdlbie IS MERORTbcBl ke Bpli eGP Rop s low
boil¢gs Leand: methpxypropaniols; srapytess shsobndawatetashigh beiders §p 30
of the downstream colum by condensation in the
condenser K, the internediate bgilers M can

Figuse £ shaws tve sharmally spepled columps wkes the éown%wh@héh@sfeed Zis
mtr(ﬁﬂt@ecb exahgdsnespot E:l%‘ﬂdt llitﬁnd pakittORe ddWnfréAN GO b& via the top

ut ed in ure
and 353 the,Pottpm, The HBEs LRI SR eRnA Fio e vigizanY e column
locateﬂMd?ﬂistrealrﬁ oBtieafeed eclampaHaieg thedbi batletsHecdmbiet shrained viaghe top

of tl%e o quﬁrlggn% lu-ml}erl{ g{)(r?d’e Q{Oﬁtelg é%\?\(},]ogl?%[gsgpn@(?{h% 18&5‘1%13&3% boilers M
can be obtained from the side offtake and the high boilers S can be obtained from the

bottom.

An arrangement as outlined in Figure 3 is also possible. Here, the low boilers L can be
separated off at the top and the low boilers S can be separated off at the bottom in the feed
column. The intermediate boilers M are obtained from the side offtake of the downstream
column. The downstream column can exchange vapor d and liquid f with the feed column
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colum. The downstream col unm can exchange vapor d and
liquid f with the feed columm -11 PFO000053758/ KgPRaD@®(53758/Kg
both the top and the bottomllEnergy is introduced
essentially via the vaporizer of the feed columm.

via g&g:ﬂé@ g@% glil&g\g% Bt ;@1@%%@ \a,@ o§ nhgxgye Oia%F Qﬁh&‘?{é of the

feedplumaywy boilers L are obtained at the top of the
downstream colum and the internmedi ate boilers M are

Fi obtai ned via the side offtake of the domnstrean1co|unn
Figuze, 4o ws an; 4atangefoen dn sduehtie gl beilers Srase phigied s the,pottoms of

the fcB@ cﬁﬁlﬂﬁ'l e UBW- bl UL QreDolfiia¥S atihe %15 8NARMMnsirfarblilthn and

t he | ilers L ar obt.ai ne i of the 10
the g, IS MyHE OQUURGL o diy S iaks Rb U derpeecolumn
Eneigyds intajdua¢desdeiallyoid thes aporizer b therTtal ¢atainat € boil ers
Mare obtained via the side offtake. Energy is
i ntroduced essentially via the vaporizer of the colum
Figure 6aheds davarsihpaaentdh whieh fheddwcladileranl armm&tmneﬂ‘mt:ﬂihaf&ﬁp of the
0 I h vant i for t he
feed CfOHJIHIE tIB rtnﬁ)e)‘( ?g‘ﬁns%ea}n C%QP@@S@? fgﬁg‘hgaoelﬁlis 4 q.rﬁ é)BP k;:&blo tﬂréls and the
mtelrmﬂtdeambdllatSdVIbUc Iobtagledn'da Inhfghdb offtikegEherggtis ameoduned bsentially
ﬁﬁmp I or the
via tﬁ 4‘3?%8&% ﬁ%% mmt# r ac%lﬁg% g&grclg (en of f
fron1the solvent mxture in the feed colum and t he

In ail BiBbARHNR bE tRObrbERS oi' ’ilﬁcﬁrb&'ﬁt irﬁleﬁl%‘l? M ford, thd Qfivent mlxture is

downst ream col L gh-boiling fraction is

sepagaige rintsx ther lopnbolings dp\ff'@rﬁ%dlmeshoeh@ apd (high-peiding cpgtigns in the

colugiitiobdted dbRwstRahl dfibe &d coRing, Bedi at e- boi | i ng fractions
are taken off in the domnstrean1co|unn or 25 the

lowboiling fraction is taken off from the sol vent
the I&wcbblﬂlﬁgiamdtlﬁ hibethgCloadtions ardtakBe off from the solvent mixture in the

o GRS B35 Gl 35S B colum,

or Flgures 2to 5 can al so be configured as packed col ums
contai ning random packing or ordered packing or as
tray colums. For exanple, sheet netal or nesh 30

the higbHiotlinghfredtion ia t@q@ac:iff fl‘omsﬂhﬂfsab'emam?eaumfinfth@) facl @@htmon and the

low—%gﬂgﬁ'g'{ﬁlgglgnﬁ&ﬁgﬁ(}%? r}((? pac Q%L@ﬁ é]h it Eggngﬁaﬂgcolumn or

can as or pac |ng provi des a
hi gh separation efficiency conblned with a | ow

the Hf“ﬁﬁ&%g fEicA8n I‘?@fak&n‘ﬂ %Fff ﬁ&hctﬁé s@l'v@ﬁtermxﬁ‘r@ iR thd #28 column and the
synt he |s provi d eed to the process of the

mtela?f‘é%ﬁ o} ngéwfilhé%h &aﬁms fractions %Wkﬁm}eﬁug the dswrsg?@a column.

d| stillation of the solvent used in the preferably

roduc ree Qxjrane s esi s_can be carried, ou
The GG RE ESESIFE Dnlp Seier 150 SCRIOHMRRA b Dotsesh BB pontaining
randoﬁﬂpmwaé'ﬁﬂlﬂéghﬁg et a5 eng eolusnrgi Fﬁfbﬁampllﬁlsh&t metal or mesh
pacl%n% avmg E) s%glﬁré%ls.l acé grréa %?\fr%n?tld) 83608 R/ns pre?craglyefrom about
250 to 750 m’/m’, can be used as ordered packing. Such packing provides a high

separation efficiency combined with a low pressure drop per theoretical plate.

The oxirane synthesis providing the feed to the process of the present invention for the
continuously operated distillation of the solvent used in the preferably coproduct-free

oxirane synthesis can be carried out using the starting materials known from the prior art.
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Exanpl es of such organi c conpounds having at |east one

C-C doubl e bond include the follow ng al kenes: PF0000053758/Kg
et hene, propyl ene, 1-butene,122-butene, isobutene,

but adi ene, pentenes, piperylene, hexenes hexadi enes,

PrefIRREER Sg?lv%fpg)t ﬁﬂ%ﬁrg%ﬂ: %gpl?B&l&fS W Hg\;ehﬁillgag BI‘?J;EE% élcenrl]bele bond.

nonene ene ecene
Exampﬂqsmfpgmb orgahie @pmpumqgelmmggm lpbsjtcmg|@1€e§0uble bond include the
ﬁﬂkﬁﬁhﬁ%ﬁ%ﬁ&&enes’ I soprene, terpenes, geraniol, |inalool

I ndl acetate, nethyl enecycl opropane, cycl opentene,

cycl ohexene, norbonene, cycloheptene, 10

ethei'ié rpfbgyeﬁ@hea@a% 2uBhk %O AR, bt‘{ﬂa&i}éhéﬁb@ﬁ&s’( Pifferylene, hexenes,
cycl ooct ene, cyclooctadlene vi nyl nor boneneé,

hexqqaﬁ@ﬁ,e qp@qqeg,hyqﬁt@eﬁ,d gHsob “tgpq,wtg{nﬁbé(};@ntene nonenes, dodecene,

tnddébﬁé/C't@tBﬁﬂ-fcéiﬂ:l eRe, cicsbeNd, nxhp@@éwem@y@kﬁﬁl@@eﬁ@nq)olybmadmes
ecatriene, stil bene di ene,

POlsOBUREe. G oSBPERE, IR danc EYBOGN, qohndpgly!  HinAtlae, cctate,
metlﬁéﬂ@ieﬁbrcl@bidpﬁhéje chElbpeiténel ctyodsliestiene, dincivoeenbUt engloheptene,
. all aIcohoI et hal | aJ cohol , Putenol .

vinyfie SnigtrasgedlsRloBfEhey sy Sxdpactene. cyclooctadiene,
vinydmirbnimeml S mﬂesnedeceaumhgdroimlsa& ur ahettiylstyeerei, ds dicyclopentadiene,

i A5 SRR 350 FREA e M e, viamin A
betagmaraiene; r vinglhidenea fludride, malldi alatnSd crgtlthhlm@lel cm@tbaldzb'l chloride,
dlchﬂﬂﬁgﬁtgﬁ@taﬁﬂ% ERbhdt, Iﬁ%ﬂﬁﬂg?ﬁi‘rﬁgﬁl@;b@%@ﬂ? rllﬁ%% thlé '?:gl:%bgmcnedlols

tic ac
pentgnols, der@her tirdesenads, givpeatunatsdy staigjdal kdinayethene, isoeugenol,

anctROR! @lsRiiSted EARbRYICacRisCRER 8 ad@yREBeid) Pﬁé&Mil@ﬁCld crotonic acid,
preference Is given to reacting’ efhene, propene and

malgjgtasih. Vlﬂ/ﬂﬁ‘}#%aﬁ‘tlﬁi’c\!ﬂsélémﬁ%ffé‘iﬂéﬁE’é‘S|%‘Ch g"#sv‘élﬁlct #id, linoleic acid,

palnﬁlﬁ@‘i‘élﬂnﬁhtﬁfaﬂpbh&ﬁﬁn PitoRyd it can be used as "chem cal
grade" propyl ene is then present together with 25
propane in a volume ratio of propylene to propane of

Preftreace &lb(gutengt?) Osih® aBkenbs céﬁtahi_mg tﬁmm’i Qxtagd@sgarbdn lakms. Particular

le to, use t.he known dro |de mhlch
pret@RRGE, B EverD 0 i olhBB chrOR R o P pESiefaf ference is
giveltangacesg pfopylemb. hydr oper oxi des are tert-butyl
hydr oper oxi de and et hyl benzene hydr oper oxi de.
Preference is given to using hydrogen 30 peroxi de as

Propyjencogaer b iuded fiprchamicaxgradeiepprlenesitsis thgn present together with
pro HﬁPﬁ*%ol*&YrﬁerQS Bf h@'ﬁa ?r%ﬁérg} d9PorR bkt Bg dﬂ% @ye to
on r

e used. The prepar ogen per oxi can be
carrled out using, for exanple the ant hraqui none

Sxilds, 'ﬁeﬁgﬁ)sﬁﬁle\’tﬁm%@ thd Eddwl hydrbp&oﬁﬂ&g cvﬁlem{ré @ultable for
pro UCtI rox de is

rogen uced
sthﬁé’%“bﬁ"‘flﬁ‘é“@a%éﬁ?t’ cg qﬁya?fbéﬂﬂ' P‘?feﬁldﬁ$ ar&ntert-butyl
hydﬁiﬁ&fbkﬁibuhﬂm Bﬁhymmnﬂydr@pe‘romﬂe t PrfgoddeePanel Bg using hydrogen

percRleCe RO RIHAR 10 R Gy SR SORER) bRy hroBen peroxide

sduaubabqwen@zhk&oREOB@DOSS?SSlKg extraction to separate
of f the hydrogen peroxi de fornmed. The catal ysis cycle

is closed ty
The preparation of hydrogen peroxide can be carried out using, for example, the

anthraquinone process by means of which virtually the entire world production of
hydrogen peroxide is produced. This process is based on the catalytic hydrogenation of an
anthraquinone compound to form the corresponding anthrahydroquinone compound,
subsequent reaction of this with oxygen to form hydrogen peroxide and subsequent
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renewed hydrogenati on of the anthraqui none conpound

whi ch i s obtained back. An overview of the PFO000053758/Kg
ant hr aqui none process is givEn-in "U |l mann's

Encycl opedia of 5 Industrial Chem stry", 5th Edition,

extrt}{&h ﬁ E@Sﬁ‘%héﬁgdﬂo gé-ogfdte fbiindd. K c%?ajlﬂ%?ﬁ&fdlé/ ﬂbélgsed by

y convertin
renqw‘ﬁddlydg@ge@ﬁ eithe @mhéacymae sympaal whish |1-°d‘d!tﬂ1®ﬁd tnak
si mul t aneous evol uti on of hydrogen at the cathode.
Hydrol ysis of the peroxodisul furic acid then |eads via
An QAERRIOH Do RAMIIRAURANG Prcestoishgtten gien “HEmaan's cbrgyglopedia of

Induistidl @hefniggy 5" Walitidh, Voline!s3, ipag@verragd 456t is of course
al so possible to prepare hydrogen peroxi de fromthe

el ements. In the synthesis of the oxirane fromthe
It ishlikkvoipe icondeivabdé to obeid hgédoizen @efmmmﬂy c@ﬂv&:r@ﬂig sdifud Béld into

percypisaitsic Y aneRiecaenin IE S g goieB Y hydrogen at the
cathoae. dH ydsdlysiarof ther pdrexadidutfurisexdid thei ldadd eiaqeen@amohosulfuric acid to

hyafi el Pk e A Sl oy L% B RERE TS G vem 1o usi ng

catalysts whi ch conprise a porous oxidic material, e.qg.

It 1s%f€9ur§@91'sb bssitld & @%@ﬂe%ﬁiﬁ@g&!ﬁ@%}oﬁ[&fﬁ&ﬁ‘ eyel&BE'iRE' s€ a

tani um, “ger nmani vana
chron1un} ni obi um or zirconiun}contalnlng zeollte as

In tlﬂ:ogﬁ’lﬂﬁasﬁ)ﬂfc{h@ oxiFRleSfrbAl the B @1‘6 foRidEBR RO o 1cbc§)nm3d one or

t1tanl un, germani um, urirum, vahna
morg hﬁ“&?ﬁ’le reatalyity s e agdied tor H’Sl’ﬁaﬁﬁnlléf‘o Bff &mmcmofz@m Wﬂ@épﬂ Here,

hetebspéhBshstal@ysiadt prefé@blyl@edl ructure, in particular the
types which can be assigned X-ray-crystall ographically

to the ABW ACO AEl, AEL, AEN, AET, AFG AFI, AFN,
All Kéterogéiddus Aktaly: sAFWhichR¥: sl BiThe reé‘;%twéﬁﬁcti&?&e ddhdeivable.

TN ATO ATS, ATT, ATV, A BEA, BIK B BPH,
Prefgjsgice Sglvef8) uig catdyfts tih (GTise] Porir o el €. 4
zeolAC ThEDeytalgsts Dkseyd ﬁ)léﬂéral[bﬂ-borﬂﬁie EARanikb-, gEfyﬂ'a,mlEBl,, tellurium-,

ol Yo e S Sy, i - v

matéwiel, MEI, MEL, MEP, MER, MFl, MFS, MON, MOR MBSO, MIF,

MIN, MIT, MW MAW NAT, NES, NON, OFF, OSI, PAR PAU,
PHI, RHO, RON, RSN, RTE, RTH,RUT, SAQ, SAT, SBE, SBS,
Spesift, mepHon SWRy SeDmadrFof IitaniugT, T gemEmiumjOtellpanm-35vanadium-,
chroTﬁGm MiEdbiuMtland Y¥coni¥RVeonWifing YeMites hi#ind lﬁﬁglpfédﬁﬁéestructure

. or to m xed structures conpr|3|ng two or re t
in pRFiMirelRE | Rt Waush, ean be assigngd KeFayoimgstallographically to the ABW,

ACOOAERI AENJAERO ARTE AFGVAFD AIFN ARG AFR SOES 2AFTTAMKLAFY, AHT,

k) St 47, A5, OTNAYILARS, R a?ri\eﬁf’cg?ﬁ?ﬁésﬁ# S &flk” Boc,

BPH,nBRE! (AN, BAS, HEFI, tCGBRNCGSy Gibht €HIj 04.Qr a0ONf €ZPMIDAC, DDR,
DEGASF R eDERL DARCRAY, BN BRPr, Hprl BR1LED Bl FADMER, GIs, GME,
GOO, HEU, IFR, ISV, ITE, IBW, KFI, LAU, LEV, LIO, LOS, LOV, LTA, LTL, LTN,
MAZ, MEI, MEL, MEP, MER, MFI, MFS, MON, MOR, MSO, MTF, MTN, MTT, MTW,
MWW, NAT, NES, NON, OFF, OSI, PAR, PAU, PHI, RHO, RON, RSN, RTE, RTH,
RUT, SAO, SAT, SBE, SBS, SBT, SFF, SGT, SOD, STF, STI, STT, TER, THO, TON,
TSC, VET, VFI, VNI, VSV, WIE, WEN, YUG, ZON structure or to mixed structures
comprising two or more of the abovementioned structures. Furthermore, titanium-
containing zeolites having the ITQ-4, SSZ-24, TTM-1, UTD-1, CIT-1 or CIT-5 structure
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Particular preference is given to Ti zeolites having an
MFI or MEL structure or an 5 MFI/MEL m xed st r ucFOe00053758/Kg
Very particul ar preference-ilgtgiven to the
titani umcontaining zeolite catal ysts whi ch are
are gﬁge&@ct‘%aﬁlgfi% eugg ﬁlté 3h%3)roc£§ Of 'the }E g{}t’ mv%élo% P%lptﬂer titanium-
confagdng rgshidesswinich may dezuesitioned anerthquf itlhe SV -48 or ZEM-12 structure.
advant ageous to use a heterogeneous catal yst conprising
the titanium 10 containing silicalite TS-1. It is

Partigydayj preferenceyisegiviie tBoFogecliss bavingeaneME]| of ML fststure or an
MFIME Miiked SAWRMB! Velyi pdrScllir SeféidRe @@%n nesﬁé hiaﬁnfn%omammg

t he catalyst used t0 be a sh ped body "cor Sl
ZeolGr SHAYSK MR mﬁage@ﬂﬂgw refepred Poaéeégiy;é f ﬂ%ﬁst aad also Ti

zeolites Baviag h fasizwork s&mﬂuréegonmrgmlm fzeolsteaped 15 body
fromthe porous oxidic material. Noble netals in the
form of suitable noble netal conponents, for exanple in
In pahieufaey mlg)&dvamdgebwai ud? € hstatdgeneous tabbysapPinpasing ehd tHenium-
cat. al éﬁt ma gr before, during or after the one or
confafpe ?:} 3 eps in these processes. This nmethod is
preferably enpl oyed for produ0|ng 20 oxi dati on
It is S}}?(fsgllb}/ef{eosu%qﬁg %OIOOQJS x&cﬁ@ trrﬁﬂ%r% rlﬂlﬁgl Ea?éatgf q—ﬂﬁgévlé{n 1h is_of course
alsoppessibid don ﬂleomtelysrt estlatoybs 8 shiapeh body]tcanmnsmgrﬂle.moumomdnc
0 I
maté@&(u%}ﬂc nslle%fggl ld?(f:w rffr%)dl?ﬁhenpﬁ& Ql?ﬁllg.g Iﬂé'ranﬁs%hsfof PH%}UEHI% the shaped
bodm§mwpnorcm§|qznﬁglc plaarishum  rhenium gol d and sil ver.
Such catalysts are described, for exanple, in DE-A 196
23 609.6. 25 O course, the shaped bodi es_can be
Nohlg et iythe Jprm of suitghle pable sartalomponantsfor Gkamplg in the form of

wat€rosohieily sdtsSearf I8 appliaded ehe Tatal st hﬁﬂsrﬁ[ béforss Aufiglg bhsfter the one or

morg AaAtiag é@géﬁﬁﬂ@%‘%s@%@“r her E0GTh e erghl O o peppiucing
ox1dm/dy h@lal?stplbasﬂ bhyUthiinafrE@fhtcm:&s Ltﬁefhnadluﬁatsﬂicmt having a zeolite
1t/the a er. acLl vatl ccu e
stropdbis, 388 18 oSt Golnd B eeillees" BRicR Sl ol oi) g 30% by
weighdt dfodnd pr wivire hlobtehmemmofrsnt ther gepp wend$tngl off ruthenium, rhodium,
t ff, 1P t d
paGL | SRR BERPUBARLRT ol SRLOIHIHIBRNShch ThaRsts are

desqrdmiaﬁon pm@nplpem| I3leiAy 19023 6i6.anount s of

oxygen-donati ng substances. This regeneration process
is described in DE-A 197 23 949.8. 35 It is also L
Of euss, e shaped, &edtera &ap bgamesessadofurthen AL srethads pf j copupinution are

conédi®dtie, | for EXdn b ﬁlngﬂr @hsHidEthe¥hbdd Bddies, ud are further chemical
PF0000053758/ vents It Is possible to use all

trealBFNL A & fRIEIOE yewyeﬁew @ast partly dissolve
the starting rmterl aI s used | n the oxi rane synt hesi s.
For

whis? b R By otk Pl RGeS i S RalBbEip BBl R enctvarion

has lpairregl inegbe ptdeess ofi the peasemtrinvention, be regenerated by a method in which
the deposits responsible for deactivation are burned off in a targeted manner. This is
preferably carried out in an inert gas atmosphere containing precisely defined amounts of
oxygen-donating substances. This regeneration process is described in DE-A 197 23 949.3.
It is also possible to use the regeneration processes mentioned there in the discussion of the

prior art,
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atons, for exanple ethanol, nethanol, propanols,

but anol s, pentanols, diols or polyols, 5 preferabtppo00053758/Kg

those having less than 6 carifon atons; ethers such as

di et hyl ether, tetrahydrofuran, dioxane,

0 ape n S a .
As g’ole%rﬂ 1‘ hs éc?s%{btp {3 lllsg a%lr?(%ll %n)é%/ g{]héc% gom%}gt% ys?,lc f llégsq paistly dissolve
the etartmghyatenals used miethe dmmleh;yh&tem drdrésample, it is possible to use water;
h

alcdﬁ%fs }Sgégé[lgi%@]t lgg.@? ?JicPﬁ(% ﬁfe oéf‘é?é Stﬁi &?c%ﬁ&@ ri'ﬁivm:%elE# I:hgﬁ six carbon
atorgsn fpopxa@pleacthm,t n@thaayhlmepmlsathuwnahd Pentanals.i @lols or polyols,
prefBMELPGREQO rh%wét%r 148k X eg Qﬁrb?ﬂ-oatbi’tﬁ UihdFOr SicAf al h(ﬁcthgl ether,

abovenenti one COITpO . erence Is given to usin
tetraiyEHBIA, CHiane:s b2HelRER HedoF, 2omelbpyyaanpl; csters such 8 methyl

acetBRr bt Qiﬂtkﬁbia)éton@f erﬁ('léseguchlﬁs "tﬁméﬁ@ﬁbﬁﬁﬁnfd@r d‘irﬁ@th?Pébétﬁa‘ﬁﬁie N-
is of course possible to use

nt hesi’s,
met@%@ﬁxe?meek?teaaw% as Yefs» Aitdlepgugh etﬁce@aﬁt‘t@ fyffoxides such as
dlmétas}pealtﬁm@e r Siphhalic) r@clo%h Baft atd afoni@ic HiRBbdarsdmed of eniRftres of
i ndivid vessel rane synthesis. Rather,
twojor moge 8*@'8 EBSE%IPWU@“‘F%C‘BQBOU r exanple, a cascade of
stirred vessels. 20 Fi xed-bed reactors are preferably
Leact or s, for, th I rane ynt eshs rther :
Preffiife 15, SEH L b et e PR ol BRASRL s U pegicotanty
preféiredkd- bed reactors. In the above-descri bed oxirane
synthesis which is preferably enployed, particular
preference is given to u3|n? an i sothermal fixed-bed
As reaciersdpr the axérane synthesis, iftie pf ¢ourseapeisible 31sa@llgionedivable reactors
whiéH é’:%%e@%ﬂé@@&ﬁﬁrrﬁﬁfcu% RRchds! A r8hdidt 1§ A8t tewtceta%%u&ﬁwdual

e|n% separ at ed separatign apparatus i n step
vesse] for erﬁer?ésa synthesis. Rather; Bds @lﬁe PR¥sle iU fquéaIﬁpl@seﬁtscade of
stirredv&Rklson are thus preferably prepared in an
i sothermal fixed-bed reactor and an adi abatic fixed-bed
reactor. 30 It is also possible to react a plurality of
FixetF g ir€acs e Nisfevubly usée abytéﬁétpﬁf fofi dhe. O)hfanéssynthcsis. Further
Wi Se _concei

PrefRiFiFb fscausi Besing g bra G rearisss istibeflospetars ¢ o1

exanpl e, two solvents are used, they can be separated

c full o] [ n
In GHCGERE MDY P SERRSC kS YRGBy | YFBHL Mparicular
prefetetiee if givak ¢s usiog anaa)thtmml di,xedrsbeti oergtaasas treaetdyolor isteg (1) and an

adta% 1@tfi§(eﬁrb@d '?Q:Ictcgrof?)r gs(?i];)]f ?g:Etetgg irhg lo¥iddi gnr%?e% zﬁd off in a

aving two own sc
Scpﬂfﬁtl(fﬂ Fnagates lﬂl-ﬂé%e(,ll) the | ower-boiling solvent is taken
of f at the upper side offtake M and the higher-boiling
-16 PFO000053758/ Kg solvent is taken off at the | ower
Thegiangs Fiedidar ME, Provess i &b CAPHeEETY ARNERION Affel fseihpg gresrably prepared in

an idibérivRil fixe®bpd FdagtoB and i ediakdte fhad-Hedeeactdrve to fifty
percent, nore preferably fromfifteen to thirty
percent, of the total nunber of theoretical plates in

It ist 4lso podsibina to react a plurality of organic compounds with the hydroperoxide. It is

likewise conceivable to use a plurality of hydroperoxides or solvents for the reaction. If,
for example, two solvents are used, they can be separated successfully by the process of
the present invention by distillation in a dividing wall column having two side offtakes for

liquid, as long as the boiling points are not too close together.

A dividing wall column having two side offtakes is shown schematically in figure 6. Here,
the lower-boiling solvent is taken off at the upper side offtake M1 and the higher-boiling
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5 1n a preferred enbodi ment of the oxirane synthesis,

hydr ogen peroxide is used as hydroperoxi de and tPRI000053758/Kg
organi ¢ conpound is brought-1éto contact with a

het erogeneous catalyst during the reaction. Further

soan?fﬁﬁfalc@ff bSthk g&oe uYeenSTfltaRe MORY i & Hﬁn gﬁm é)f thermal

rganic co oun t he oxI rane el ng ene
COUPImg 8 paeferab B#Seﬁf‘?l@cﬁ‘teﬁﬁtﬁft)hﬁﬂm@‘éa@weoﬁfefﬁéat&ﬁ|fliQTIe tiftegn to thirty

perdeit, B8 tABEN n@mbePbMBEretidd pAidiah ihCedi@hhy preferred

enbodi ment of the process of the present invention thus
provides for the continuously operated distillation in

In & ﬁkfﬁh@ﬁn&nﬂgdlh}eﬁgdfmheo&%ﬁﬁ@ ESQitlﬁb%ﬁO'hyUﬁfg‘énaﬁcroﬁﬂbVﬂi.gﬁsed as
e, coproduc ree synthesi.s pr opyl ene [
hydrdRetoby G GrEsBicortpaiad S Do ialt ot v oyfeigiogeneous
catabyst darigg e fuaemd yﬁumer @t&ﬁ&e@dﬁ@ﬁ%én gfv@h tb f}ﬁopylene being used as
di.stillati (g he. sol ent uswa 121 &ynwesm of ﬂl h
OTEPNY FSWBOB%PO% é’t“f SAge "mﬁ;iHP B RIgE i}%ﬁﬂa at the
reactiombe wantiedwint ohmethapol saslveht. | east one reactor for
preparing the oxirane and at |east one dividing wall

col um having one or two nore side offtakes for the
A pdﬁtisulatlb’almf@rrcd!fenlbbdimt‘wémq praces of hige piievénd iimgntiah khus provides

for ﬁmﬁ ﬁ?ﬁrl.fbluﬁgo ‘3 a‘i’%ﬂ Fiifard 1n%QhQﬁuf Ry P&Jlflﬁlﬁ%‘fgx{e met{lant%l used as

ums. I'n a spgecific enbo
solmnrelnab%@mo@yt{m swhpw pgponyleae evided nuousl y oper at ed
process for the distillation of the solvent used in

t.he synthesis of an oxirane by reaction of a
Thejpvandion e RIavides an aap%atgamrcca@awdl cONHBUQHSPLPRAT#Ed process
for @RBistiBAfoAbf HRASIIveHtcuded Gh NAE Bhthédis ast @;Elreﬁ'@dbyo R&iction of a

hyd?q%frﬂgigﬂi}‘«l it e)%ﬁ;‘%r&al&grggmg{ I é{;%ﬁ%yﬁ%ngb :lenastS ong reactor for
prqﬁ&hgrtaé bﬁ@a:&f dnd! didledsy dno dbviding Beall colGma ﬂla('inF)onértd t%o more side

] nm ermal. |l ed c
offhe 64,89 rip Bt T Safph a7tk RS ik i e B HELE able o
bemltlhwbtmaxfﬂmbrbryﬂlyheuﬁled talwmng exanple. 30 Exanple
Propyl ene oxi de was prepared from propyl ene by reaction

Wi th hydrogen peroxi de using the process described in
In awpe 06 erdedimeni of sl appatatusi frt careying vali neshtinacbisiheperated process

for ftl%l hﬁ\'ﬂlﬁ?oq 3P tlﬁg lgéﬂtn@steﬁ P % g'hfhbﬁﬁ og%o&lﬁagmzlﬁ/pé’actlon of a

wel I ng conponent I nc
ydm%mmnwh BT égWE@nIPmWPﬂWm@HSGSlM least one isothermal

t I i
SRS il st 4 e i) ) i

SeP3TALOD, APRAGAHH gowareeﬂ%@ X%&%IEFOXI‘?W $Hel {iby Yok givdding wall
columm oPvapthe gl yid aupd-columns for the distillation of the solvent.

The invention is illustrated by the following example.

Example

Propylene oxide was prepared from propylene by reaction with hydrogen peroxide using
the process described in WO 00/07965. The solvent mixture obtained had the following

approximate composition:

about 0.2% by weight of low-boiling components including the key components
acetaldehyde, methyl formate,
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5 The objective was to imt the sumof the inpurities
in the methanol to not nore than 5% by wei ght byF0000053758/Kg
purifying distillation. Forlfhis purpose, the mxture
was distilled with the aid of a dividing wall colum

' [ f e ith the desired material being
abo@?&g'gg%%ﬁg#rg%@he{%g Sfme of ftake of the colum. The
aboutd#t8% dypweight off highdoflotg compangotsiinegndingshe key semporeats water,

%,ﬁ [ f the key conponents in the
mﬂﬁd}gglt tgﬂ(%l%klgijo i %P#O?m de was 10 | ess than 5% by
wei ght. The requi red energy content of the distillation

The% cH@@@a@?o Hnﬁ‘Eetﬁé Wik &f th% ﬂﬁﬁ&ﬁtﬁ&%'t‘.ﬂ@ﬂl@ﬁﬁﬂd"tﬁ rHt‘%ore than 5%

arati on. col um con rati ons he arrangems
by “sqaﬂiw#m wntfwegtdaf?éﬂl@n%r@r Uélé PEEROS®): the mrixtgrecyps dustilled with the aid

of a@%&iu@%ﬁ dt:élﬁmQQﬁYf A QHé"off@é]deUW{ilh thé Héku%ﬂ%t@fﬁafgb% taken off
rom U R ke GhDF TR IO SRR B g vaores Wit o
that HeWb(ak gohehaanomef (heyGofifpoRehiS ifthé podiledBik8n bIf dtshe side was
less &%ﬁ%%éhat he dividing wall configuration had a

¥ ¥518Mener gy advant age over the two
conventional distillati on arrangenents, si nce t he

ener dy consuy for t
The OGRS <5ef33 PRIca0 B U0 op a8y of p Hidasn® T Hifiaiveness
of tleoseparationn als qobjmmmsnﬁ@lretlmst Iﬂmaﬂrangﬂmmse&llow in the table were
seledigtillation in the dividing wall colum could be

reused for the oxirane synthesis. -18 PF0000053758/ Kg

List of reference nunerals for figures 1 to 6:

Con TR 2o, S%t@éﬁf‘feﬁm sé%’f‘%ﬁkﬁf S

par t savmg
[]
Conventional column
with side offtake 0.68 -
Two conventional

columns connected in
series (.58 147

Dividing wall column 0.45 33.8

It is clear that the dividing wall configuration had a considerable energy advantage over the
two conventional distillation arrangements, since the energy consumption required for the
distillation was significantly lower than in the distiilation using the conventional columns.

The methanol obtained by distillation in the dividing wall column could be reused for the

oxirane synthesis.
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3Stripping section of the offtake part 54Stri pping

section of the inflow part 5Enrichnment section ofPFO#B053758/Kg
of ft ake part 6Conbi ned regi-ol8 of the inflow and of ftake
part 7Dividing wall 8Region of thermal coupling Z Feed

Ljst'{.g?fg{éwcggﬁﬂig,; f%{{?ﬁ rlel %@ke for internediate boilers

00 ~1 N B W R

SN

M2

~

ol ling solvent M2 Side
of ft ake for higher- b0| I | ng sol vent 15S Hi gh boilers K

CortRRsifEd YRR BE InfRFanEdAbikd ,li,drgyf fHle BRAAIR Waﬂ' coftftfn

di agonal or i ndi cated di agonal s in the o ums
r%‘é‘Fh‘Z‘SmpSSE‘R‘PIh tﬁ‘ﬁd@%l’% random packing el enents or

or(g;ﬁﬁ Mhﬁ@fmyd}ha@%arbe present in the 25col um.
a| m PEB&QO 53758/ Kg 1. A process for the

IF?H&%%?W"BB 18HOWiR3f% | [ ation of the sol vent used
| anhehmEntfsﬁaﬁdiﬁ@ﬂtﬁeefftm pani rane by reaction of a

hydr oper oxi de ni ound, wherein the
o SRRl isgon e e AoV LARRRRRERCH s obtained in the
Sylﬂlhﬂmg&vﬂhd subsequent work-up is separated in a

m into a lowboiling fraction, an
| n eg Oﬂg)fv[?é UPElglgf racti on and a hi gh-boiling

fraction and the solvent is taken off as
i niggLfredi ate-boiling fraction fromthe side offtake of

t he col um.
Low boilers

Side offtake for intermediate boilers
Side offtake for lower-boiling solvent
Side offtake for higher-boiling solvent
High boilers

Condenser

Vaporizer

Vapor
Liquid

Horizontal and diagonal or indicated diagonal lines in the columns symbolize packing

made up of random packing elements or ordered packing which may be present in the

column.
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10 2. The process as clained in claim1, wherein the
organi ¢ conpound used is propylene, the oxiranePF00053758/Kg
propyl ene oxi de and the sol-u@nt used is nethanol. 3.

The process as clained in claiml1l or 2, wherein the
dividing wall colum has from 15 15 to 60 theoretica

pl ates. 4. The process as clained in any of clains 1 to

We3dlaiibherein the distillation is carried out at a

pressure of fromO0.5 to 15 bar and a tenperature of
from30 to 140C, with the pressure being neasured in

. t heA tpopcess foth éhec obntimmonsiy apesatet] distillhtaon of th€Bolvent used in the

; f
br GUELELLPap Sl BARMERSh Ot o h{loBtleid8 VAP if oreinic Céfpound.
di whtireig theamixtors mmpmss,ng the sohient whiehd$ obtanedtin rthmmnyhems and
|
cOUGHEAER Sy B sl QORABAENL I Mo Mg
| oﬁasepmqaagntenﬁ@cbatﬁémllmge paionjang adh&h heiding Brartigmand the solvent

fr @ﬁak@fﬂ@ff'aﬁ 1ﬁt&@n&ﬁ%tb“l§61ﬂn%cf9etcﬁgn fréaYIhe sl iae dffiRe £Q18/N.
columm, or the lowboiling and high-boiling fractions

are taken off fromthe solvent mxture in 30 the feed
ColMmeNproekst ke ddiined "B icRig- bOleHeI‘Eanth@CcB ﬁkﬂclc&)rﬁ;ﬁkﬁﬂ used is

of f t he dovvnstream ol um he hi I

0T RS, theSHaRe tsriropyigns oride € beseV bl el

feed colum and the | ow b0| ling and

i nt.er nedi at e- oIn frac t he
dovrErase £ Bimed B0t PO B BS FRiBhR lafl dollfinn 2 from
IoWSboﬁDIthfg)rétrcabplam is taken off fromthe sol vent

m xture in the feed colum and the

i ntermedi ate-boiling and high-boiling fractions are
t akldw pypdess @s cladmed dnary pEalzims il U3, wherin theedigtilbaonsis carried

as ot & ﬂggl‘%sélﬁ]e t b @5 %6 %§bﬁ%ﬁiﬂ @ieﬁg}g%u&'o‘ﬂ foth 50td Prm"c with

stream rom one O oup colums 1s fg l¥
or theomsrwne peipgpaicayued Har Bice t9r qfstheegolupy pRd Fh@ﬁ llation

coliéfiPeraffcihding n2asiged at theBide bffe@) t aken from one of
the coupled colums is partly or conpletely condensed

before it is fed to the other colum. 10 8. The process
as THegro®es h@clﬁin&ﬂdﬁhi\n? lof Glaité & e # whdteinl the)dividihg Watirvolumn is

tre ake romo of .the.coupled colums is partly
g??prfo 8"‘6’&‘?‘}3 OA“II’PQI s fed to the other

coI um, or the gaseous top stream taken from one of the

co I I

COURl e 0L 0R R 3 oler TR D nGAOIS0 e inco he

as lowdionting, inteemgdiate-bollmgnandihigh-beilingHeactions iththepobiog docated
M XfoWnStream of the feed column, or

the low-boiling and high-boiling fractions are taken off from the solvent mixture in
the feed column and the intermediate-boiling fraction is taken off in the

downstream column, or

the high-boiling fraction is taken off from the solvent mixture in the feed column
and the low-boiling and intermediate-boiling fractions are taken off in the

downstream column, or
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conprising the oxirane is prepared by a process

conprising at least the steps (i) to (iii): 20 2BFUpD()053758/Kg
reacti on of the hydroperoxid20w th the organi c conpound

to give a product nixture conprising the reacted

Or 9@l Gy Cl%mx?é‘l fl‘ﬁﬁtﬁﬂldls %agff%%{n HEILARES ggmxffx?ﬁﬁ]é I%fég feed column

separ atlon unr eac roper oxi
mi xangr ¢ha detgrmedigiethoding sndphighyboiling ifjactiensc riconaleh dffein the

hyd(?1 APREeXhISIuMH ch has been separated off in step (ii)
the organi ¢ conpound, with an isothernal

fixed-bed reactor being used in step (i), an adiabatic
f ' Xﬁﬂf cssrﬁaﬁﬁﬂedbﬁ' Aginy' 326 bNwhleh fHel lit.?LSld <'E’jogom stream taken

ara eing.used in ste
g‘a “dBé%‘i'e p ff(ﬁ@mag &P@QYWS?@B@#%x vaRorizgd befue it is fed

or ganhe o@lwmmlumn bﬁimﬂle edUsO0lBtrehit Ak&P ot bndVof ihé coupled
AP SO 2%?q%9¥aiaelaaon§&;w§&%ea‘“ 5 i e colurmn
process for the distillation of the sol vent used in
3l"h@/ nrtoggsssg% g‘i{ﬁpﬁ 1§)r§<|:l%1?1g§ bry 6, 0‘8 wnlgl q%l?c& hottom stream taken
corfpnnsms ofithd empledoctﬂumsmshmrﬂyabr cempletrly auygbrizeé bafore it is fed
adighgt i o‘fherre@o%rﬁf) glnﬁle g%ggl?s{] 2&&4 ?@eﬁg ﬁ%(lrc%t rgg'lgf tgpre of the coupled

preparing an OXxirane as 1k:
di wobiimips wpaitlycwlicomplaselytopadenised befbteyit sdfag tethe otien cnmmn,
for the distillation of the solvent.
The process as claimed in any of claims 1 to 8, wherein the product mixture
comprising the oxirane is prepared by a process comprising at least the steps (i) to

(ii1):

(i) reaction of the hydroperoxide with the organic compound to give a product
mixture comprising the reacted organic compound and unreacted
hydroperoxide,

(1)  separation of the unreacted hydroperoxide from the mixture resulting from
step (i),

(i)  reaction of the hydroperoxide which has been separated off in step (ti) with
the organic compound,

with an isothermal fixed-bed reactor being used in step (i), an adiabatic fixed-bed
reactor being used in step (iii), a separation apparatus being used in step (ii) and
hydrogen peroxide being used as hydroperoxide and the organic compound being
brought into contact with a heterogeneous catalyst during the reaction.

An apparatus for carrying out a continuously operated process for the distillation of
the solvent used in the synthesis of an oxirane by reaction of a hydroperoxide with
an organic compound, which comprises at least one isothermal reactor and one
adiabatic reactor and a separation apparatus for preparing an oxirane as defined in
claim 9 and a dividing wall column or two thermally coupled columns for the
distillation of the solvent.




