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IB/ AT/ eca 5 10 Process for the conti nliousl y operated p ' cation by
distillation of the methanol solventiused in the coproduct-free thesis of
propyl ene oxide, with the net. hoxyprodanol s and the high boilers, being
separ at A% origi aﬂytﬂled)usl y The present invention relates to a continuo
sly operat ed process for the purification by distillation of the nmet hanol

used asg Vlﬁ‘% hesi s of propyl ene oxi de by reactlon
hydr oper oxl W %%gl%)sraégt/l ene, with thd nethoxypr op Fﬁ)ﬁ
boi lers being 15 separated off sinul tetneousl y usi n%@@? cca

col U'm.—The sol vent m xture obt.ai ned Ln the synthesis is separat ed into a

| ow-boi ling faction conprising nmethangl, an intermediate- boiling fraction
conpr i si nBradess fioe thoeontinmoaslyloperedp tﬂﬁmwahﬁﬂﬁﬁﬁﬂoﬂl@rﬂethhﬂﬂ'

boi | i ng fracséleentasedin ﬂlmpftﬁl.ﬁ:t-ﬁde bf mmﬁmm, thet he

di vi di ng V\/ahietﬁdﬁyib%bﬁﬂﬂkaﬂﬂﬁlﬁﬁ:

xslgoupl ed
colmrms 20 In the custonary processes o he prlor art propr pyI ene

reaction of stages. For exanpl e, the rrultlstage process descrl bed in WO

00/ 079 t t, t
to (iii éngggvtnlﬁg% t{sﬁg%t%lggr%i%ggﬁ%r sgpy enept“aﬁle g S H
pr oduct m&tﬂene %pglmm &em@waoﬁmmmmmm de,
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Sent o Eﬁaréte%i ﬁﬁ@&#q'o 1y S G ing el etuma  Bepohigny Mot olisioed Bn of

E)r opgll ethesynthdsxshs sepatlated Bito uilohe- bbakgs&t e([j&t@ﬁ@oi_n nﬁ%t mot\aem@ﬁmtyd) and
i oper.oxi arat e in step ng reysed in
the ) 5k FASHON CRRRSLEK o nRRRRVRioBa s 'adedironk, 1y el it s gt | n
t wo sedmlmgéramanmmangmarh apnrmhémﬂmhbodnnnﬁ( ) thgﬂﬁddmggyfaummnhelifhn
react or sﬁﬁag? i) under substantially

[ scatohera?ralﬁe?gggétll on cond I'on E&%ﬂc 'ﬁ%fl I ) under adiabatic reaction

In the customary processes of the prior art, propylene oxide can be obtained by reaction of
propylene with hydroperoxides in one or more|stages.

For example, the multistage process described|in WO 00/07965 provides for the reaction to
25 comprise at least the steps (i) to (iii):

(@) reaction of the hydroperoxide with prchylenc to give a product mixture comprising
propylene oxide and unreacted hydmpeiroxide,
(ii)  separation of the unreacted hydropemxide from the mixture resulting from step (i),
30 (i) reaction of the hydroperoxide wh.tcli has been separated off in step (ii) with
propylene. |

Accordingly, the reaction of propylene with l‘hc hydroperoxide takes place in at least two

steps (i) and (iii), with the hydroperoxide séparated off in step (ii) being reused in the
35 reaction. E
!

The reactions in steps (i) and (iii) are carrled out in two separate reactors which are

preferably configured as fixed-bed reactors. It is advantageous to carry out step (i) under

substapntially isothermal reaction condition% and step (iii) under adiabatic reaction
40  conditions, It is likewise advantageous for the reaction to be heterogeneously catalyzed.
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4227131 R 176 S. 4 This reaction seqdence is preferably carried Gat in a
sol vent and the hydroperoxi de used is' preferably hydr ogen peroxide. The

parti cutias keaclbLl 5;% %fg[g t e.h dro xi de
conversion in ste h% 1§?k fr:'nSHa ou Q}Rfl Qgﬁ}e a‘lﬂF iii)
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about 95% OM ng to the high sellectivity of the reaction, this
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the m xmeductP\t’mduynﬂpsmpﬁpmlpylcnanxﬂe. dsed, for exarrpl e, solvents in
surpace coating systems. In the work-up, they are obtained in a streamco
sing the nethoxypropanol s toget her with methanol, water and propyl ene

gl ycol Theromlerie 40 bo separatesicaf é%»ﬂb&amutm compnrsmg metzoobas sulvenhes e
mat er i &e ZﬂltDP qﬁﬁﬁf

distillat Irgfhyﬁl%' m’#g' havi nglﬁ ?Jmk@f!%ke or ﬁx?:{t P conéﬁe%'f'egorl n
sues, TRAEPKr dhse dsthoxyprapane F’yv’éeéa@§‘$°$1'2maaﬂl and r%m@oxbd@rgpanol

reqUI r evtiet mﬁ&m@quyrﬁmrraf lp@'@ﬁy%béa@ﬂﬁé S - métgado? Wﬁn@c%l &gt he
Ehynventlonto opti e the pur i[ﬁcatlon by di sti | on d ?i
APRIPx YEropEals, Aretees fﬂi@éﬁe OJmats SFoH SR Presqr bthe W%ﬁ%l s of

propyl ene oxi de by reaction of a hydroperOX| de with propyl ene, so that
the nmethoxy. vered .sinmultaneousl and the of her e usual
energ j+ re%l rieLﬂ agggru«%%? Fexample, |?)§FR“ ?R]ﬁf HEmsn n a
qual i twmphﬂmfamebtmed in betream isingt the mﬁhnwpanonewdgﬂﬁ&t withi s of
propy! engt l%er%dg?ﬁoce@%# hat this object is achieved by a

conélnuous y operate or thej purification of the nethanol used
ol vent and the met hoxypropanol s ferned in the 35 preferably

copr od e -skpasriciy cﬁﬁc@b@@f&r%& £xfh &e@é/nfaﬁa@ﬁ]s' e ﬁave 'S hifhe
hydr oper gx dﬁ‘(‘? ﬁ‘P ceiﬁﬁﬁf di s |II |on |n§%d|w colurm
The pr M é‘nfaFT)' aéo?)r%’ %’”i‘ﬁ écHds offtake; %%Gﬁk%ousl y
oper at ednnected in series. This procedure is costly because it bas an increased energy requirement
and requires complicated apparatus. |
2 |
It is an object of the present invention to optimize the purificaton by distillation of the
methanol used as solvent in the preferably coproduct-free synthesis of propylene oxide by
reaction of a hydroperoxide with propylene, Fo that the methoxypropanols are recovered
simultaneously and the otherwise usual cncrgjr requirement is reduced. The solvent should
30 be obtained in a quality which enables it to b¢ reused for the abovementioned synthesis of
propylene oxide.

We have found that this object is achieved rhy a continuously operated process for the
purification of the methanol used as solvent and the methoxypropanols formed in the
35  preferably coproduct-free synthesis of propylehc oxide by reaction of a hydroperomde with
propylene by distillation in a dividing wall collimn
\

The present invention accordingly providc:J a process for the continuously operated
i
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purification by distillation of the nmethanol used as solvent in the
synt hesi s of propyl ene oxide by reac_t'3 on of a hydroperoxide with
propyl ene, w t h t he net boxypr opanol S bel ng separated off sinultaneously,

wherein r ed | he synthesis is separated in a
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advant ages in terms of the energy reqw rerrent over a conventional colum

ot - by Pokits 6 RRLEL! LSRRI SRMATTRS melfiot s BB pine

gl vi di ngmmr it thchecabimtot be reserdo fmrm:ubm;l fbxotha&yxétﬂbais ldil’p@ pyiRhé oﬂal:_um,s\,marﬁ
nown. LSLI atlon col uims I C
hav b one m%wsg??faa&é%%ut no 3‘.@9‘ a‘é’)%'? W@ﬂllvﬁ’ﬁf naned
%‘BP PIPGepter ctisqlesed uﬁethé IpEion s tbamgmlolﬁxboas dfhthe Sprelent
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usually *1‘%&' ¥ $5FEY Cqog Eﬂ%%ﬂ@a@ﬁcmﬂwantagmm of
E)ropolrttho{metg‘y reapiriomich mge:cenm?eﬁticﬁm]/\ﬁ&b{ifﬂxﬁfb?l!dng t %ﬁoﬁaf he
op. ’ﬂﬁ e5|eowe|n e stripping
sectionrbo(l)'? é cofmr%wﬁmﬁﬁég dgﬁﬁh@uf"aken off in gaseous form !the
si o product still contains proportions of 30 high boilers. The use of
convent hRABAtcH S B stricied to cases in
whi ch cant amo:r]t ed m%ﬁ%ﬁ%ucts a(“;ragm1 %@%wﬁg%m \Xﬁfgﬂ"?‘g%ﬁ” di ng
wal | Folwmus, @ known.uFhey eessmparfmthenrdearebpmamcaﬁdimllauon
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to be taken.off in. 35 pu form Is Installed in

mi ddl e PBGPES 133’(5\/’@ rﬁfFE 'Bgl ééq n off ¢t theoside @éftakief aralaeverThi s

car?Sbe dompédelwrptm alnethbwawebﬂpfta t @E a@ﬁﬁ@kmemmﬂ&dm fHeQenrithief !¢

seal s g;%f&%sag}ch frgarﬂ t in .Se t| on and prevents

Crossm X1 n axe us Yy leﬂ Q m qm & Sl 1 prOduct Stlu
contmns proportions of low-boiling componehts which should be separated via the top. In

the case of products taken off at the side offtake in the stripping section of the column,
which are usually taken off in gaseous form,|thc side product still contains proportions of

30  high boilers. The use of conventional side offdakc columns is therefore restricted to cases in
which contaminated side products are permmsilble.

However, when a dividing wall is installed m! such a column, the separation action can be
improved. This type of construction makes it| possible for side products to be taken off in
35  pure form. A dividing wall is installed in the L’p.lddle region above and below the feed point
and the side offtake. This can be fixed in pla;ce by welding or can be merely pushed into
place. It seals off the offtake section from the inflow section and prevents crossmixing of

liquid and vapor streams over the entire colqmn cross section in this part of the column.
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in the fractionation of nmulticonponedt mi xtures whose conponents have

simlar il pQL Nt Thi.s typ golum has been used, for ex le, for
t he sepg&g;‘}‘gﬂ‘%fsf‘%ﬁ&‘ﬁift‘ﬁ%hﬂ rﬁéx‘gﬂﬁg"%ﬂ columpe requined nianths fradtioaaion ef hane,
pr opanemahicompenent (diftufes4vtosd déhporefts ﬂabési%ﬂmbéﬂjhg? fks. @ mxture of
benzene, toluene and xylene (US 4, 230,533) and for ﬂe Separation of a

m xture of n-hexane, n-heptane and n{octane (EP O |2~ 367). Dividing wall
col umsThiatypel efccobimu bavbenased forittample fos eRaepirhich 6 it Hi63 MRhed oPOi |

10 ' Fi nal | i vi di | Whi ch
chers ool ¢oimpncats effial, eting, oo, 88 obine WU XA IS, sor thecsepmmtion of, of
the pr ctitétEreqfbenzens, tolvenmandadens! (855 41230;583yayd b the'Bupat 808 9f @ nfixture

esteri fémﬁéﬁﬁé,n_ﬁgpm rd&iﬁﬁ ' ' oni fications and acetalizations
15 (EP 0 126 288). “FI g?rﬁelﬁl e gﬁngpﬁ?ll$3fshom the purification of the

met hanol used as solvent in the synthesi s of propyl ene oxide by

di sti | | Bividifig iwallocdtinghs A a8 e w2l WiB-cBei ' ERKS: g tih 1 he
nmet oxy&go%ggng%@\@ﬂ% ﬁ%e g'bgh boi |l ers|bel ngyg%%%?gﬁgﬂgﬁﬁgﬁﬂﬂ%n sly.
20 r e ZCP P! t e resul ti ng from synthesis of propyl ene oxide
is introduced continuously as feed Z;into the dividing all colum. In the
col um, g:t K » hws_sseparated. into the lowboiling fraction L

conpri slf&r%lf’rew ,%va?.lhgol r%ﬂ&&be :1193]1? n@“ﬁqnacqqnoge e ot iwith t he
met hoxysimbitaneons distillatiewtofo the mm%mr algo dkridwh, "Egdinpled v e fgeaction
S conprjsiddged@hg" - bajl i fsaction L is taken off at the t1QOp of
the col'urm and %‘%n e%ggﬁitg)\;%’rr&aahégur ; %USCO%BSW&?“%? ARd ; pestalizglions f t ake
f ork3i ntEPRHR6288)-hoi  ers M the met hoxypropanols are taken off as

azeotrope with water in liquid or gasgeous form To take off the product at
the 30 side pfftake, it |s possible to use receivers in which the liquid

or cond@FZF Y schsmaticelly, shews by pupfiestibanef e oisthangl beed ac solventein Her

i nsi de synthegis of prepylese coide b distilletidh & BQididd " Wall E&1RE KRR 4 gﬁ;@ﬂ of f at

t he bo%iﬂﬂh%lp&]?% col unc“g. %ﬁ%@i’&h: S.i troducg;g Vi a%et%\?]égodrsﬁg‘]‘;er v

The process SPISPALYS, O  hoitersbeing separated off simultanesudlyyi di ng wal |

colZdm which preferably has from15 to 60, nore preferably from20 to 35,

theor etygal mBl Blvest ﬂi{gﬁlﬂok%ﬁﬁg from the synthesis of propylene oxide is introduced
continuously as feed Z into the dividing wall column. In the column, this mixture is
scparated into the low-boiling fraction L cc!mprising methanol, the intermediate-boiling
fraction M comprising the methoxypropanols |as azeotrope with water and the high-boiling

25  fraction S comprising water.

The low-boiling fraction L is taken off at the pr of the column and condensed by means of
the condenser K. At the side offtake for inteninediate boilers M, the methoxypropanols are
taken off as azeotrope with water in liquid or|gaseous form. To take off the product at the
30  side offtake, it is possible to use receivers in 1:which the liquid or condensing vapor can be
collected and which may be located either ingide or outside the column. The high-boiling
fraction S is taken off at the bottom of the column. Energy is introduced via the vaporizer V.
The process of the present invention is carnibd out using a dividing wall column which
35  preferably has from 15 to 60, more preferably L&om 20 to 35, theoretical plates, The process
of the present invention can be catried out pmﬁcularly advantageously using such a design.

In a preferred embodiment of the process of Lhe present invention, therefore, the dividing
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using such a design. 1In a preferred enmbodinent of the process of he
present invention, therefore, the diwgling 19 . JAN 2005 14: 32 [ SENBRUCK
MANNH . 49 621 4227131 NR 176 S. 7 walil columm has from 15 to 60

t heor et w@llcoRinft B3 E% d region 1 of the inflow and of ftake
part of the di vr%ingowvrg?w%fheﬂﬁﬁ ,Pg %5r ably has from5 to 50% nore

preferably from15 to 30% of the to;& nunber of 5 theoretical plates in

the col ¥h®uppd: cﬁﬂﬁm&i‘ g%‘ftfigrom ﬁ&wfl Wf%%hﬁ% éﬁaﬂz(‘%ﬂggz of

fromS to 5 rmr

t he SI nf PGE &Uégér@bﬁ hﬂ’@l'ef Pmﬁﬁfﬁblb’cﬁrﬂﬁ%S 1003G% pof ther ok \iuftberot5 t o

30% thﬂleelfcut:al lﬂ&ﬁ;erﬁyg from5 to
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15 to 30% 1n eg%l@%%bﬁﬁ %’ﬁ?g?% 5h re prefefably dram A5 191 30%s they t he

(1:§I |H1um1enrrphmeun srccunn@oﬁ\aierofﬂalqarpmqmﬁﬂpm mqrcﬁﬁs th 5081 gm?@]igmy&m cars.
e L ema wahy Let es ns 2 an in

t he1 i nff%w%%‘r 'S onO{?u;ep é(ﬁ&tﬂbeo'f@ﬂ% a?ﬁ’g?%fﬂﬁ? Eheydlﬂdé)‘iﬂ 90 to

100% Fréluelemr%fpmgh@haa lfmeﬁ t@ﬁo%t tubuer prefecatily fromd Fotoi30%, h@ema@aaf 3 and

i do Z?ﬁ%ﬁ*ﬂ”@ chenieolehelfpiubdBihe CIANCTIE ARG, L) F R BRS¢ 1

rel atr\/]rl)q“'tl b¥F4M$n of the theorétical plates, The feed poi nt i s
preferably Iocated at a posrtron whrch is from1l1l to 8 nore preferably

reti Iates above, or bel ow the side offtake. The
d| vr d| n'fg}%vrg‘rﬁ1 E?I? ﬁﬂ?ﬁﬁséﬁnstb&fmglﬁés grasdehin theviaflowopart &
pr erl‘( er amryrabasfmmrﬂo tgtlri@% mou'dflpﬂefﬁSblyl ermb nijrsm@am lofthg nﬁ%@p@r
packi ngha4 [ ol u For exanple, it
possi bl e t’%ﬁgﬁggﬁﬁgé@tﬁﬁ%@% E’hgh §¥f?ﬁ(ﬁ aﬁgvr ng a specific surface
area of from 100 to 1000 n2~nB, preferably from about 250 to 750 n2/n8.
Such P il Ik wike Qv AR Socdub Fét AT i.thea | ow
sure roEl a;r heorletrgh‘ffée? te't ﬁ]IESicEéhe ovg)gg #Mﬁ crent
rPFﬁﬁ‘Fso @Hgne Selatiye -ofthe ttheoreishl phatesi Theldebdopoinhis
di vi di gefersbly, lovdibd it £503 ﬂio%tvsm@rilst&w@%scﬁaﬁ% ﬁ%i,rﬁamt 315, HaGrekily! OW
str

part t ct,i,on of the offtake part e i ppl ng Section
4 of tﬁgﬁgﬁslﬁ&gg E@?Y%@ﬁ}d‘?ﬂf‘eﬁ%ﬁn chment section 5, or parts thereof,
i slare preferably, provi ded wrth ordered packing or random 35 packr ng and
the di [ ed.in these regions, solvent
%}ur \emréo&ib ‘ﬁ@éepar at eg‘& s Tt ror%cigxg%nﬁ FFo BERSERt, Wt"gmf‘}'l’e‘scH blyn t he
f 0 gured either as a packed column containing random packing or ordered packing oras a
tray column. For example, it is possible to|use sheet metal or mesh packing having a
specific surface area of from 100 to 1 000 m*fm’, preferably from about 250 to 750 m%

Such packing provides a high separation efﬁclenc:y combined with a low pressure drop per
theoretical plate.

30 |
In the abovementioned configuration of the coilumn, the region of the column divided by the
dividing wall, which consists of the McM$t section 2 of the inflow part, the stripping

section 3 of the offtake part, the stripping section 4 of the offtake part and the enrichment
section S5, or parts thereof, is/are preferably| provided with ordered packing or random
35  packing and the dividing wall 7 is thermally indulated in these regions.

The solvent mixture to be separated is mtrodui:ed continuiously into the column in the form
of the feed stream Z which comprises the low bonlers intermediate boilers and high boilers.

|
|
|
|
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176 S. 8 -d This feed streamis genesally l'iquid. However, it can be
advant ageous to subject the feed streamto prelimnary vapor| zation and

subse I coliupn_as, a hase, aseous
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sect i orstEsm; Thispseliminaryr vaporigatipusis uilaglyalmm twipedhs lfgedrmtaeme:dmtamaans

g; 8y pumueay\mrge m&ﬁﬁ& bfld%‘fé} ngr %?Iélgﬂéfl\;gﬁgéic alsa% g%ﬁlmfoa Ejgﬁl{ergH &n in

i.nfl ow i prefera
conbi ndf ‘i“gfr? ‘-}fg g s5htion; ofthe eelamper of the infl ow part. The
regul ation 15 20 of the I|qU|d | evel $hou|d be nothing here in is set so

drop bete TR a8t is,aqatAscolily FTEd by dharas OF s WP U T A sl nfipomead
pr ocedwfentilsast ripmrinenthet infloweparq UThis 1 g8 gmmﬁb}ycﬁﬁga‘h&ﬂswh n tRgadgamount
co t,00, f: LS 1 kew,s r t hat, the division
of to heqﬁé'g%ﬁ #’1 ovt\ﬁ?n r%&g’ ﬁ}eﬂ:&ﬁegﬂgu%r{‘ ?ﬁ‘ﬁ dgggltq&]ﬂﬁ[d?co‘ﬂo@ﬁg heres gk e
part ofthe reeeiver ofithe fuflome part. The lsglnieutnlffstsakm tharkhe lamoanr ofdiyd introdedddi on 5
of the f at .the
anount lgd;o'h?% eh%%%??% tg%ne regl on&g canoﬁg#é @é@b@ﬁ%ﬁgﬁa’%\‘ g
nor mal thatsyeh apm 5 importaeiste ?YP@ troublesogen fluctuatidme ietbeamdwityorneans

of appreep¢dndaton 60k &ddon et hods. Regul ation mechani sns for the
opgR?tlon of *ding wall colums have been described, for 25 exanple, in

Eng. Technol. 10 (1987) 5f 2-98, Chem -Ing. Technol 61 (1989), No.
1, 30 Iﬁlslﬁkﬁﬁseﬁ‘apoﬁamahatﬂ:ermﬁmmwm d 68 Mlgﬁﬁrgocess

gglmnga ngi ng{ﬁgﬁﬁg(%%m;%%%m % é%@%é? Part 2 %%g‘chf@%rl bed
i n t hi segtiano? of thecofftake part e setriyyl g | |dfcxr regulatipp ldevide §6 tlidehe pnoaasst of
the pragEi odifY &/thé Kion 5 cannot drop belowi30% of the normal value,
20 |
Adherence to these prerequisites has to be bnsured by means of appropriate regulation
methods. i
Regulation mechanists for the operation of djviding wall columns have been described, for
25  example, in Chem. Eng. Technol. 10 (1987) 9?2-93, Chem.-Ing.-Technol. 61 (1989), No. 1,
16-25, Gas Separation and Purification 4 (1990) 109-114, Process Engineering 2 (1993) 33-
34, Trans IChemE 72 (1994) Part A 639-644] Chemical Engineering 7 (1997) 72-76. The
regulation mechanisms described in this prior Lrt can also be amployed for or applied to the
process of the present invention.

30 '
The regulation principle described below has;becn found to be particulacly useful for the
continuously operated purification of the soh%cnt by distillation. It is readily able to cope
with fluctuations in loading. The distillate is |thus preferably taken off under temperature
control. !

35 |

A temperature regulation device which uu.hzés the downflow quantity, the reflux ratio or
preferably the quantity of ninback as regulannﬁ parameter is provided in the upper section 1
of the columnn. The measurement point for thé_ temperature regulation is preferably located

|
|
|
|
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useful for the continuously operated!purification of the solvent by
distillation. It is readily able to e@pe w th fluctuations in |oading.
The distillate is thus preferably taken off under tenperature control. A
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temperature control. The measurement point for the temperature regulation device is

preferably located from three to six, more p;referably from four to six, theoretical plates
above the lower end of the column. ‘

|
In addition, the level regulation in column section 6 (bottom of the column) can be utilized
30  for regulating the quantity taken off at the side offtake. For this pmrpose, the liquid level in
the vaporizer is used as regulating parameter.
The differential pressure over the column can 4130 be utilized as regulating parameter for the
heating power. The distillation is advantageouﬁy carried out at a pressure at the top of from
35 1 to 15 bar, preferably from 5 to 13 bar. Accoi!‘dingly, the heating power of the vaporizer at
the bottom of the column is selected to maintain this pressure range.

This results in a distillation temperature which is preferably in the range from 30 to 140°C,
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Accordingly, the specification for the low bl)ilcrs in the intermediate-boiling fraction is
regulated by means of the heating power. Heré the heating power in the vaporizer is set so
that the concentration of key components for the low-boiling fraction in the liquid at the

30 lower end of the dividing wall amounts to &01}1 10 to 80% by weight, preferably from 30 to
50% by weight, of the value which is to be athieved in the products taken off at the side.
Thus, the heating power is set so that when the| concentration of key components of the low-
boiling fraction is higher, the heating power is '}increascd, and when the concentration of key
components of the low-boiling fraction is lowet, the heating power is reduced.

35

The concentration of low and high boilers tm the intermediate-boiling fraction can be
determined by customary analytical methods.i For example, infrared spectroscopy can be
used for detection, with the compounds present in the reaction mixture being identified by
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|
In general, these thermally coupled columns! are operated so that the low-boiling fraction
and the high-boiling fraction are taken off from different columns, The operating pressure of
the column from which the low-boiling fraction is taken is preferably from about 0.5 to
30 3 bar higher than the pressure in the column frlom which the high-boiling fraction is taken.
Furthermore, in the case of coupled columns it can also be advantageous to vaporize bottom
streams partly or completely in an additional vaporizer and only then pass them to the next
column. This prevaporization is particularly | seful when the bottom stream from the first
35 column contains relatively large amounts of intermediate boilers. In this case, the
prevaporization can be carried out at a lower temperaturc level and some of the load is taken
from the vaporizer of the second column, if this column is equipped with a vaporizer. This
measure also significantly decreases the load ctm the stripping section of the second cohmmn.
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do@Astream of the feed colum. Here, the low boiling fraction L can be

condend it sholfs (RPuprndlly. dolBis oA F B IHF sohim 156 BALRRdEEd Fom t he
si de ofif intreduced ¢xchanghs Wbdiﬂndd{gm& fiwithahe Gowmstrebm column both via the top
and via the bottom. Energy is introduced essentially via the vaporizer V of the column
downstream of the feed column, Here, the lowboiling fraction L can be obtained via the top
25  of the downstream column by condensation in the condenser K, the intermediate-boiling
fraction M can be obtained from the side offtake and the high-boiling fraction S can be
obtained at the bottom.
|
An arrangement as outlined in figure 3 is also f|>ossib1e. Here, the low-boiling fraction L and
30  the high-boiling fraction S are separated off in|the feed column, the first via the top and the
second at the bottom. The intermediate-boiling fraction M is obtained at the side offtake of
the downstream colun, The downstream coliimn can exchange vapor d and liquid f with
the feed column via the top and bottom, respécuvely Energy is introduced essentially via
the vaporizer of the feed column. .

35
Figure 4 shows an arrangement in which th# high-boiling fraction S is obtained at the
bottor. of the feed column. The low-boiling fraction L is obtained at the top of the
downstream column and the intermedial:e—boilifpg fraction M is obtained via the side offtake
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having a specific surface area of from 100 tt 1 000 n2/nB, preferably from

about 250 to 25 750 n2/ n8, can be used as ordered packing. Such packing
provi dd®e g0k of Sgures 2ita § capaisodiecnafigeredas paskedicolamas conainingsendem dr op
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can be obtalnedfrom yl.ene e§|s sing _the stdrtin
ater HPSE gk SHrarDaskor Hug 100 preferably from about 250 10
25 750 m¥m®, can be used as ordered packm Such packing provides a high separation
efficiency combined with a low pressure drop per theoretical plate.
|
|
The feed to the process of the present invent%on can be obtained from a propylene oxide
synthesis using the starting materials known frém the prior art.
30 |
Propylene can be used as "chemical grads" propylene. Such propylene contains propane,
with propylene and propane being present in a volume ratio of from about 97:3 to 95:5.

As hydroperoxide, it is possible to use the known hydroperoxides which are suitable for the
35 reaction of the organic compound. Exampfes of such hydroperoxides are tert-butyl
hydroperoxide and ethylbenzene hydroperoxide. Preference s given to using hydrogen
peroxide as hydroperoxide for the oxirane syhthesis, with an aqueous hydrogen peroxide
solution also being able to be used. |
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oo o B S5 ST W 1 Bl e ™

aqueous~Rydr ogen peroxi de solution al'so being able to be used. 19. JAN.
2005 14 36 | SENBRUCK MANNH .49 621 42 27131 NR. 176 S. 14 12 Hydr ogen

per e.can be pr for exa e, by the ant hraqui none process as
destr i 3%&? &F‘??‘“'S?_fPP‘%éYﬂ%P% tq-gbtain B Berogidiguby convertiige nulmnqudam

Edi t | omaro‘:{eﬂnsmrl@acm%@‘%m&lﬁoﬁ&mﬂﬁﬁ @ﬂtﬂtahéods'éﬁﬁlg‘uéﬁ of W A4t Bhel ©

per oxodPBERF ARHR e i eRbufit i atieden,eady wremorosts

cads Wig earogipnoay firigracishitoof

hydroghmdmgenpqoxﬂamwﬁnﬁmm)h&mlﬂsﬂiusmeﬂoxodl sul furic acid then
| eads V|a per oxononosul furic acid to ;hydrogen peroxide and sul furic acid,

which is '"thus recovered. 10 It is oflcourse al so possible to prepare
hyépogétnlsOW%%NWQW@@ngﬁmmmcdsMEs sol vent for the
reaction can be used |n the formof customary technical-grade product and
then p fera}g?a/ has of at least 95% 15 As catal ysts for the
prepar © ‘Br'ﬁﬁ?uaé cf@f the, s can ibs Bedels the fosinnef eustemnyryt s

whi ch mhmca]sgadepmdmandmeﬂlp?efeﬂbwmﬂaplﬁnyGfataea%@@i%te The catal ysts
used preferably conprise a titanium, gernmanium, tellurium, vanadium,

chrom um, niobium or zirconu un- cont ai ni ng zeolite as porous oxidic

mad&ri 4. ca@@ysgo@mtm preparation of rmqp}ﬂ&ne , ghreferchemisugiven gensiag icatalysts

vellur whigh ot Ht a5|lfshzeo iTe %gu#;&oﬁﬁdg&‘%gﬁ%@sﬁnﬂgﬁt 5 nB@ whi ch

zeol ites h\Whg

can beC3TB¥néed ‘flﬂqlw,cﬁy@%gram&uﬂm vepadipe-, ABIOIABO;:, AlkbjumElar AEN,
AET, Abirconilm-cAtlinifi£2olif R pofi oxAdid X1 AFY, AHT, ANA, APC, APD, AST,
ATN, ATQ ATS, ATT, ATV, AV\lg \WWN BEA, BIK, BOG BPH, BRE, CAN, 25 CAS,
CFl. OGF, OGS, CHA, CHX, CLO, CO, CzP, DAC, DDR DFO, DFT, DOH, DON,

EARD ESpcmMenEm mafFie mAdevf titaoio-§ Mdmanfi-, GBllGriumNBansddon- MbtbmiubR, | SV,
s EHloli b b ol denlh =i, s i, M
OFF, oélﬂ typsshiolgan pryassigged, X meycrysaiogmgtacallye, thRMSBWSAQO S%BI ASBE, 30
SBS, SAEN,HT, AFT, ABARGIEFOSAIR, 7S, AFFRAFXHRFYT AT, T5CA, XPE, A¥D, VN .
VSV: AST, ATN, ATO, ATS, ATT, ATV, AWO, AWW, BEA, BIK, BOG, BPH, BRE, CAN,
25 CAS, CFl, CGF, CGS, CHA, CHJ, CLO, CON, CZP, DAC, DDR, DFO, DFT, DOH, DON,
EAB, EDI], EMT, EPI, ERI, ESV, EUO, FAU, FER, GIS, GME, GOO, HEU, IFR, ISV,
ITE, JBW, KFI, LAU, LEV, LIO, LOS, LOV| LTA, LTL, LTN, MAZ, MEL MEL, MEP
MER, MFL, MFS, MON, MOR, MSO, MTK, MTN, MTT, MTW, MWW, NAT, NES
NON, OFF, OS], PAR, PAU, PHI, RHO, RON, RSN, RTE, RTH, RUT, SAO, SAT, SEE,
30 SBS, SBT, SFF, SGT, SOD, STF, STI, STT, TﬁR, THO, TON, TSC, VET, VF], 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,
S8Z-24, TTM-1, UTD-1, CIT-1 or CIT-5 stj‘ructurc are also conceivable for use in the
process of the present invention. Further titanium-containing zeolites which may be
35 mentioned are those of the ZSM-48 or ZSM-12 structure.
|
Particular preference is given to Ti zeolites having an MFI or MEL structure or an
MFI/MEL mixed structure. Very particular preference is given to the titanium-containing
|

?

?

|
i
|
|
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of the abovenentioned structures. hernore, titat um containing
zeolites having the 1TQ 4, SSZ-24, Tﬁf/tl UTD-1, CT-1 or CPT-5 st ucture
are al so conceivable for use in the process of the present invention.

Fur t her 249l Artatysts owhish e genarally referradive s 11T8- e T8 TeREIPNGH ALE Tihose

of the ZoMtetShaoin %% Iﬁ%ﬂ&wr rﬁ ticular preference is given to Ti
zeol ites having an i S rlgo%ntlg O ’ﬁ‘hf‘ Z%?’t‘.%FL m xed structure.
Very particul ar pref erence is given to the titaniumcontaining 19- JAN- 2005

14 36 1EE&IBRpEBiaIMA 3o o 42251 -13 zeolite cat al ysts

tgﬁjﬁﬁ ;ﬁ rred to as ' %I%Z)ﬁsi t coipiplising the tfpnigmr,
zeolltes av ﬂr&al?tp rk structurerlsom)r hous with f3-zeolite. It is
especially advantageous to use a het 4fogeneous catal yst conprising the
titani ugy | TS ossible to use the porous
oxi di ¢ nast%%rslgl‘ia} 'lﬁtugéap% 1’3’?’ déa"%é%ﬁt &%eb,rteqs F—é‘IQTYCVébl!rfr@@f gdurse also
possi bl Rosfigie forthecatalifsy usedits bel aishagied gbanpﬁs@g the%mfslosﬁd]gn{a&emp

o Sok@sisatnondl honPhe s oh, KAULUID bRSuRinghe el oo s e o

ucr t he ,shaped
cﬂo‘t i‘ P&Fﬂa?sur tabl e nobl e netal conponents, for exanple in the
forms of water-sol uble saIts can be applied to the catayst materi al

before [ t nor e shapi ng steps in these processes.
Thi's met oél nrg%lgrl%ﬁ}? @ H‘ﬁ{’lgflélﬂblfﬁ etp'reﬂmmnﬁgsa@r@xmatermh@&m gt s

based dweter-solwhle salts, carche applnd tcvthc ' materﬁabgsrdﬂa ofaff@%hé bbe or
struct i.n stsvvh hcontalnfrom
0,03 AL e b it Bl BRRRLCEL i nB A 8 et ol oL S Cfog msedpcing
i st B Hﬁéﬁr pno@ﬁaowm s lteaobruvanadmm lsﬂjcaleﬁl aPedtitarum

QQZRLF““@"*‘" AR S 58 ohible oy} tﬁttﬁo 8 Sl cealedn, g S@S”t@ﬁdﬁa o
proces (sn“%agﬂfqu? AR or Apgre rPé’Pf?oB’s'ﬂffr EnEFPVR FoRgigtingc ofh oushemime rhddium,
exanpl ealipdiinng dsigiva, mmuﬁtpmwr&hww&@mveaa ﬁﬁ@w%”éd&ﬁ ﬁgfﬁty cal
treat of exanpl e. ed body
or a gﬁ%gﬁs. ty fﬁ%‘%gg'?’b %%)X&%g:{g}% ‘t, it/they can, after deact i vation

ha®loccurred in the process of the present |nvent|on be regenerated by a

nmet hod ofnccwirgeglm gﬁ;@e@l atron are burned of f
Y BRGRS ofn Ib@ﬁeger%bl y carrl eglce&)liﬂds of g Bhen gro

in atargeted ner his,is S
at znosff ﬁ ?ﬂ‘ﬁ‘éeﬁP]é‘HPéé‘F Gshmﬁdrh@csfasaw@mheﬂohmm

substamﬁm&wd&eﬁb&@i&%bvmy%ﬁx@@escr| bed in DE-A 197 23 949. 8,
30 It is also possible to use the regeneration processes nentioned there

in the di scussion of the
25 JL

When a shaped body or a plurality thereof is used as catalyst, it/they can, after deactivation
has occurred in the process of the present in ention, be regenerated by a method in which
the deposits responsible for deactivation ar¢ bumed 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 23 949.8,

30 Itis also possible to use the regeneration processes mentioned there in the discussion of the
prior art.

|
In general, the reaction temperature for the p‘ aration of the propylene oxide in steps (i)
and (iii) is in the range from O to 120°C, prefesably jn the range from 10 to 100°C and more
35  preferably in the range from 20 to 90°C. The pi:ressures which occur range from 1 to 100 bar,
preferably from 1 to 40 bar, more preferably from 1 to 30 bar. Preference is given to
employing pressures under which no gas phase| is present.
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-propyl ene OXIde |n steps (1) and (iii) is in the range fromO to 120C,
prefe ly in the range from 10 to 100d md nore 35 preferably in the range
from20 to 90C. The pessures which oc ur range froml to 100 bar,

pr ef er abey céncentriticnoof} prdpylene rand chyak b:ﬁdé @ the fée %ﬁa%ﬁs gﬁe@;@ ence
is giv e sel 1s presert. 109.
Dany Sonickd SR SRR el et Sds BoniR? & B Borereterabiyrine
concentthairarge SempPSptal 8.he pamstuhyldrpreﬁerqﬁy dnithee ranyet fi6mf €90oSL.0ERA irS

generalﬂayuc,ﬂﬁllﬁq{qunﬁo&% 0 foheg. ol ar;ratio is preferably p the range from
to 20, nore preferably in "the raMQe from0.8 to 5.0, particularly

prefserably inthe range fromO0.9 to 20 and in particular in the range

from 1.Thet resiflefice ﬁmwxﬂ'hﬁe E@%t&l%}%aét bR ih8 ﬁrpméxgeﬁﬁ%@é gfétg{:sﬁgg%ﬁén% In

h h d
conver bRy B BEuaR O piorerin émfﬁﬁﬁym%e jeshten Thaws pasfbgblydsss ¢ han

3 hour shamBheurs; moee@béfyrabbskss tan Thdwriendoapatiaasdy prdfaably &dcat BREDIY
about hauwf an hour. As reactors for the propyl ene OXIde synthesis, It is

ﬁourse possible to use all conceivable reactors which are best suited
he respective reactions. A reactof is not restricted to an indi vi dual
ct ortI

vessel AfRRbd16fs. fot thel |
o bl foplioe gaesiliat i iofrec SR Cusfal SRR 1,

stirred vessel,s. 15 lee ed r
t he prd'fﬁ??‘gﬁ ?‘H itQ WP‘W@V"&W@F%F?CW@T@ netrrestoictedito gn

fixed- bmdividuhiaressel a*eaﬂﬁermtkmdsﬁamtehse forexhitled R RNRaBESCstinR8 YeRERPY | ene
oxi de synthesis which is preferably enployed, particular preference is

given to using an isotherma |fixed-bed reactor as reactor for step (i) and
an 120 Jdtxesthedireadtomn are preferabdyusedrasfreactors fqr thic pnopylem bide bputhestl, Bpgkexi de

bei ng Wé@ i DBERL (i1). The invention
is illustrated by theB? %Fﬁ%ng e!?gnp e, arrpl g&%&%pyl ene oxi de was
prepared from propyl ene by reaction thh hydrogen peroxi de using the

net hod Inescatidve diesapibd® QaRide/dynthe t in
pRpyeh 50 wHiiRfs RFO?&F ﬂ%ﬁgﬁﬂ%

r@!%r
nmet han Ivent The soI vent e Co r| sin an
met hox%propano PSS hugns Mﬁ’ﬁe‘{ﬁ g‘tp F%Wé%s@@léﬂﬁé& been
sepfr atadigbaticf ﬁmﬁbwdamactor lﬁm' step Kididl with hirdhydreperbxidé Geingscparafedsdft i,
separation apparatus in step (ii).

The invention is illustrated by the following e:Jample.

25 Example

Propylene oxide was prepared from propylene‘by reaction with hydrogen peroxide using the
method desctibed in WO 00/07965, with the reaction being cartied out in methanol as
solvent. The solvent mixture comprising mcthano] and the methoxypropanols which was

30  obtained after the propylene oxide had been séparated off and was to be worked up had the
following composition:
about 80.0% by weight of methano!, ;
about 5.0% by weight of methoxypropanols anll
35  about 15.0% by weight of water and propylene| glycol.
‘;
The objective of the work-up was to separate methanol and the methoxypropanols (as
azeotrope with water) from one another with a| very low energy consumption. The methanol




about"

et hoxypropanol S and 35 about 15.0%b
gl ycol. The objective of the work up-
met hoxypropanols (as azeotrope with

| ow enewgytodwrobiaimkd ion. pufineofia ldusrgs%.L
o

di vi di nPrbisiPuaRsenthe iz was distitled with tthskaid ofiat dividiztghald bolRgin T vindke

621 4227131 NR 176 S. 17 15 was to
95% ~ For this purpose, the mxture

Vi Kt hesjiopitake, tofith eiheRd) b

aze%I Ql%é“%% er from
e

pro |aﬁ§0t{cg7ﬁéﬂ pater {1
requi r eptopyledd €lych] beinigltalien @i sake BSRY

the separation. It was cal cul at ed as,
t hroughput per unit time 10 of the m
col um. emm‘lua'cd am fendistiliation heas
vvere S

|
nnso c B¥n X jte) b%éPP@'@tﬁbl tiranighg thea

8%)008)4 37We htSENTBRUCKtM@Wg , 43 631 42@%& by wei ght oy 176
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epir g L i SR @‘%ﬁr"%ﬁ&“ﬁ??h%r%'%"ﬂ%mﬁ“&%@

S 1

wei ght of water and propyl ene

5 to separate nethanol and the

ter) fromone another with a~ very
9- JAN- 2005 14: 37 | SENBRUCK MANNH . 49
obtained in a purity of at |east

s distilled with the aid of a

n of f

eiqgeéﬁﬁ‘en offa%i Sh

tﬁéﬂet‘aﬁﬁﬂ]sﬁf anchwatep lin) adimixTire wtter gy
ure of the effectiveness of

the vapor| zer Power divided by the

xture to be separated through the

wsed fas QLR hduen Sf aibomednneﬁela@ of ®l e

Ener gﬁ savi ng

ichlugl. udm @11&6n0arﬂﬁage1ﬁeﬁt3, ¢he2 25.5

IJ

It can @hﬁ?ﬁ@gﬁhﬁﬁﬁfb{ﬂ@&ﬁbléh@rﬂe}&ﬂﬂdng v all arrangenent had a

consi derabl'e energy 15 advantage conpared to the conventional
distil v required for the distillation was
mgmh@aiuﬂ:hymhmgmenthai | Boérg l)l || at ga&y §5 t he {t wo
converftional distillation arra corrprl sing th ntidnal col um
with gide offtake and the two lonal col ums nected ijn series.
Conventional column "
with side offtake : -
Two conventional
columns connected in
senes 0.39 9.2
Dividing wall column 0.73 23.5
It can clearly be seen that the dividing wall arrangement had a considerable energy
15 advantage compared to the conventional distillation apparatus, since the energy required for
the distillation was significantly lower thah in the case of distillation using the two
conventional distillation arrangements comprising the conventional column with side
offtake and the two conventional columns conpected in series.
20  The methanol obtained by distillation in the dividing wall column could be rensed for the

propylene oxide synthesis.




20 e e RISl obt al e RUKS M, 4182432 he di vi di ng BB cot Simifcoul d
be reused for the propylene oxide synthesis. 19.JAN 2005 14: 38 | SENBRUCK
MANNH . 49 621 4227131 NR 176 S. 18 ti&t of reference numerals for Figures
1 to 5 1 Conbined region of the inflow and of take part of the dividing
wal | colListwf refrdnce naderaly fos Pipured1 wfs: t he inflow part 5 3 Stripping section
of the offtake part 4 Stripping section of the inflow part 5 Enrichnent
section of the offtake part 6 Conbi ned region of the inflow and of 4t ake
part 71 Di vi dombinedregiaOofZhénfiowl and\dfikakeSpart df tha/dividing Wwell colgha ' acti on
(methanpl) |BiRHERA S:EoRBF b hidsl pifP! NOXY- 2- pr+anol and

2-rrgth§€y-l - proopanol as azeotrope V\Wh wat er) Hi gh boilers Condenser
Vapori zer d NEpBing seisiop of the offaliaparzont al  and di agonal or i ndi cat ed

di agonad i Fmﬁgﬁﬂgwoﬁ@fwgﬂw i ze packing made wup of random packi ng
el ements or Qrdered packi ng whichh may:be present in the colum 19. JAN.
2005 14 38 Mg}ems%meéeea REFt: 49 621 4227131 NR 176 S. 19 1. A
processb f or Combinedtegionnfshyinfiper adeditikergaiti cat i on by distillation of the
methano}  pividing wall =

10 |
Z Feed |
L Low-boiling fraction (methanol) I
M Intermediate boilers (1—methoxy—2-probanol and 2-methoxy-1-propanol as azeotrope
with water}
15 8 High boilers i
K Condenser |

v Vaporizer

d Vapor [
20 f 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,
i




deAa'!s?Osch)l 1/4er318 in tA ENSBRU% MM{NSH cif49 Qenggg) %de by reactigﬁi Hp a S
hydroperom de 5 with propyl ene, wth the nethoxypropanol s being separated
of f sinultaneously, wherein the solvé&ht nixture obtained in the synthesis
Is separated in a dividing wall colufmm into a lowboiling fraction
conpr i sWegelalmizhanol , an i nternedi ate-boding fraction conprising the
met hoxypropanol s as azeotrope with water and a high- boiling fraction
conprising water and jropylene glycol, 10 2. A process as clainmed in claim
1, wherbin nioTeeess frsthe simetinuofisly mpmtdd@mamn by distilatidheF. thé Afthanol

et hoxy pr op el s AbReheHiife Shlna A bEARS: Bl syALEk LI AT Lhe ol do

of ftake of thg, col ur]n
process as cVih HRIeP ?Peel"é’lﬂ?nthe é‘ileﬂPXYP Is being shparattidn gffsibdultandousty, has

L0837 orcoane shivet il ook 1RS458 RSBl o Bl !

[ €SS I s.from ar a
t enperat ure Wll'ﬂn%ﬁﬁt? aﬁ% lﬁ?ﬁl{* g fraction D&Rﬁéngrrﬁ’& thanelg aatmtemedm@ -hodlingpf t he
col um. 5. Afnp:tlonemnmmg ﬂ:ennﬂtuony;abyamis ad azéanlwpé W& gid at iy h-

gl ! d:opgc\gglsﬂ as c#ﬁﬁmymﬁﬁ%%ﬁ%mﬁﬁﬁegﬁ@ ol ze(r:\?mror: g?ufgl :Js 2

se ated into the |owboiling, internediate-boiling and high-boiling

fractians i mtﬂi@ce@@bﬂﬂl@&p%@ﬁ;ﬁﬁ‘@%ﬁ lﬁnk&? %rﬁnﬁghe%mfﬁ%ﬁﬁ%ﬁt I o\ | b0| I [ ng

and hi gh- boi | fractioons are taken
the feed col® ?’H&él TifthaxyPropaRels are ¢ff 3¢ 2zeoiwope vith waten Frorn thfefsxden the

downst r eam qfﬁhkemf,th@coluinﬁahdmtdzin keiOoff BB boorhs t aken of f fromthe

solvent mxture in the feed col um and the | ow boiling and

| nt er medi at e-boi ling fractions are taken off in the 35 downstream col um,
r ¥he 3 ow bbPracag dsrclaimedn rlgim aloe R, whérefir thendividing ofallesdluniih Kidfrémi 13 t he

feed col um t@@dthéo?&tchfé 18§edi at e-boi Fing and high-boiling fractions are
taken off in the downstream 19 . JAN, ;2005 14:39 | SENBRUCK MANNH . 49 621

4227131 NR 176 S. 20 7. 5 10S. 9. 15:{20
4. A process as claimed in any of clail:{';s 1 1o 3, wherein the pressure is from 1 to
15 bar and the distillation temperature ﬁs from 30 to 140°C, in each case measured at
20 the top of the column.

5. A process as claimed in any of claimg 1 to 4, wherein the dividing wall column is
configared as two thermally coupled columns.

25 6. A process as claimed in claim 5, whel'ein the solvent mixture is separated into the
low-boiling, intexmediate-boiling and high-boiling fractions in the colwmn
downstream of the feed column, or !
the low-boiling and high-boiling fractibns are taken off from the solvent mixture in

30 the feed colurn and the intermediate- tioxlmg fraction is taken off in the downstream
column, or i

|
the high-boiling fraction is taken off J’rom the solvent mixture in the feed column
and the low-boiling and mtermed.t -boﬂjng fractions are taken off in the

35 downstream column, or -

the low-boiling fraction is taken off frojm the solvent mixture in the feed column and
the intermediate-boiling and hjgh-boilihg fractions are taken off in the downstream
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streamtaken fromthe bottom of one i the coupled colum is partly or
conpl etely vaporized before it is pas®ed to the other colum, and the
gaseous streamtaken off at the top of one of the coupled colunns S
partly or coﬁﬂW@nely condensed beforellt I's passed to the other colum. A
process as clainmed in claim5 or 6, mhereln the streamtaken fromthe
botton1? one of the coupled columsiis partly or conpletely vaporized
before {t i sAperessy asslaiped intalaim & o (inwhepsintthe lignide strsaimn kakien Gidm ahe t he

bel e i1 35"“%‘3;&‘?83?%8%3? Ea}’é%‘%?"‘ %ﬁrocesﬁmf YRR BERRE s
clai'ns 1 to ptbereolump, and the g tpk@mﬂffeﬂthbyomoﬁnmﬁshe

conpri si ng atoupldstolirives istpaply 61 dordysleti édndéhﬁed'ﬁ%fd‘r& HOf r]ﬂEsehhtS the other
hydr oper oxi 2&1 h propyl ene, (ii) separatlon of the un cted
e

hydr oper oxi romthe mxture resultllng from step (i), (iii) reaction of
the hydroperoxi de which has been separated off in step (ii) with

propyl ene, 'tpﬁao@gs hiASda R cldibee n ed i.n ), an
adi batesi10 f\i,y;ed- edbssgeact g@c el nggﬁgedh‘i&gﬁs Btr qqn%a im é‘{‘?‘%‘hgk
appar at us bed” Jhe goynledseelpmps fs) pastly| or pgmpletedn veparized diefobmtmg passedi tas

hydr oper oxi cte amdrednemﬁrm@mﬁ@fﬂ%wog%aﬂshme%ﬂ 188@{11?1&5@34 th a
het er ogeneous, cat al %tgl&“ ng th rfea 0cess B
claim?9, wherss PBB@?P@B‘&" e&%smseéé%ﬁwe colEn. zeol i te T5- 1

9. A process as claimed in any of clajmsl to 8, wherein the propylene oxide is
15 prepared by a process comprising at least the steps (i) to (ii)

()  reaction of the hydroperoxide with propylene,
(i)  separation of the unreacted h;#fimperoxide from the mixture resulting from
step (i), |
20 (i) reaction of the hydroperoxide {‘vhmh bhas been separated off in step (ii) with
propylene, _ ‘
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 (i) and
25 hydrogen peroxide being used as hydroperoxide and the organic compound being
brought into contact with a heterogeneo;ms catalyst during the reaction.

10. A process as claimed in claim 9, whe{'ein the heterogeneous catalyst comprises the
zeolite TS-1. i



