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; e3e@<=%$>. >6 @VA @k3mwena~~n 5 10 As ori gi naI I y
f| | ed BASF Aktiengesellschaft *159159*
2005 B02/ 0292PCSG | B/ AT/ cca |Process for the amllmmwmmm“||“H||”|||
conti nuously operated purification by distill
AS? T’fﬁn?nﬁ!eﬂm vent used in the coproduct-free  *i59159*
0

1eS| propyl ene oxide, with the

oxyp I s and the high boilers being sep ated
BAS(E el?é‘ﬁ’ég‘usl y The present invention rel at e?r ¥ 20, 2005

cont i nuously oper ated process for the purB@?’Q&?ZP&S(B}B/AT/Cca
distillation of the nmet hanol used as solvent in the

synt hesi s of propyl ene oxide by reaction of a
Frpedse B6Y théicafitinbdudlyoperitedfurifidationtbiadistillation of the methanol
mtsﬂ%ﬁ?ﬁ%ﬂﬁ‘th@ copYdduberree Synthedid 61 prop§ienid okide, wnth the
@lrh%&ﬁ%] gﬁno 2l thé %Pl%l% %ﬁélﬂg %)a‘;'hféﬂ%ff]ﬁ heously
S ure obtal e

olvent m In the synt esl| s

met hanol, an internedi ateboiling fraction conprising

The hﬂgﬁ%gp SIP’E 4 Qt §) ks aatﬁ)nﬁﬁl?&fs!?p Bg%r?fea %r%? o fifd @Ju rification by

rac I on CO arti
dlstlamuommmethaml yseg asi w@vemm thé syuthesis ahppglsng exidg by reaction

of att@rdpRFdkidd withe ﬂ}@éfﬂa{vht}i tR&® ﬁié'tlﬁﬁyﬁl%bb!rfﬂﬁ anc? thel High | |B@1]ers being

sepa&agpﬁ Bga B%ltllgq.ngce ggsslpggélﬁl a?]pq,og\%b.ql e’lﬂ@os\gx | etn r?uxture o%tamed in

the dymchesigas soplach@al into @ fdv-boilinp fectbdmoa@apridhng metharmll en irtérenediate-

Sl E d .
i 0 RO AREREP P SRAA R SOLERE S A o i
boiling ffactipn coriprisingwater.dn aqfarudm@rwmodp@qmmh@ dividingywall column can

re conprisin
als"g’:eg’gy egﬁgngglwg% ngalléf ct egluﬁﬁrgr oper ggi :JIZI ?i i)

separation of the unr eact ed hydr operoxi de fromthe
In tHH Hstdnfary %ﬁdﬂeﬁde@ of fHeqmo‘itaﬁppl(dp}'lenS Oxideidan be @bedinedbyofeaction of
:11 %ﬁp r oxi g en separated off in step
PrORY{qne dﬁ‘?flﬁﬁ%l e 0}:\%85?’8%53?%? the reaction of
propyl ene with the hydroperoxi de takes place in at
For lef Xatip nle,ttﬂ%) nﬁ]ﬁfﬁ%ﬁ:(ﬂr%ce@p es(:ﬁlb (Pe rnnvg(;r(sebl'/lé 5 81{ ﬁ@sefggﬁ{e%actlon to
Compelsa:atllcmt thietsteps éiata (H@hs in steps (i) and (iii) are
carried out in two separate reactors which are
.. preferably confjgured as fixed-bed reactors
() Beariiaeb e Mgy Hithgy ey s to o Paxibt i gapprising
i Sqﬁ&mﬂmlox[cﬁaﬁnﬂllmfbaeﬁﬂﬁyﬁﬂoprﬁﬁd step (iii) under
atic

i) 2o Bpal TERE R el Bomhe bbAHENAR from step
(111)catreac;medof the hzdrrﬁmrgxmeawhncbnhaeselqeﬁeme@ar&t,mbrcéf én aﬂ!my (i) with
g?éﬁmg@ in a solvent and the hydroperoxide used is

y hydrogen peroxide. The particularly
preferred solvent is methanol. Here, the hydrogen

AccBﬁﬁ&g!y S&e GEALYiBh Df Propylenet with (he) hy'(ﬁoﬁdr@)gg@/ ket pRIeBih @t least two
0 0
R R R e wm@ﬁﬁwmg reused in the

reacfien.oxi de conversion i s about 99% at a propyl ene oxide
selectivity of about 94-95%

The reactions in steps (i) and (iii) are carried out in two separate reactors which are
preferably configured as fixed-bed reactors. It is advantageous to carry out step (i) under
substantially isothermal reaction conditions and step (iii) under adiabatic reaction
conditions. It is likewise advantageous for the reaction to be heterogeneously catalyzed.
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OmM ng to the high selectivity of the reaction, this
process is also referred to as the coproduct-free
synt hesi s of propyl ene oxide .10 The propyl ene oxide
has to be separated off froma m xture conprising
as so wat er dr ogen
This e AP RPGE SRy e Bl L iV S8 A By Bpgrgride used i
prefdrably dydrogke pemhﬂlerfﬁmm&@ﬂmhapmfmed\sobfent is methanol.
1- met hoxy- 2- propanol and 2-net hoxy- 1- propanol , which
are formed by reaction of propylene oxide with
HeranthehBydspeenppaspyide genvsrsien it step Xi)Hy dionp abas \B3fo paf@fosand that in
step qggt 3l Aoty 9% BdRed WRLAY (i OTORE Bofd Stepd, Stﬁe I%tﬁﬁ BPdrokéh peroxide
ureggNEthox§ ropanqgl s can, be

con R SbOU IO RVAHPETFFE QIS G RUROF AP 0498 1

the wor k- up, they are obtained in a stream conpri sing

nol s .t.oget her wit.h net hanol
owig g Bk BN R RBANRY, S AR aGiorh b FRERIS st B o e
coproductffee syxﬁhweoﬁ prgpylbmsexidat eri al s of val ue have
hitherto typically been carried out in distillation
col ums having a side offtake or in colums connected
The propylang @3idehas & b spadiadotf Somgsmixjuiscempsisingmeibanohps solvent,

watdrnﬁfzdi@géfi p@ﬂﬁ[cﬁYasr ﬁﬂ&tbb&@ﬁi&lb #Adalke Wﬂr@&u&@ nB’ilJpRﬁﬁlEQ are, for
an o t he agr ese

{ {
exarfgBo it HESRIMEDB. T ad BN BAY- APSO0eRp £ - BRERY | bropanol,
whlaietai’ﬁalﬁmtnedsbyd rasct®al v propyltent hexige ebitht ahdthianol. Propylene glycols,
hydSRRORIMEh oIS Sp S REER, e Bl PRRAR SrPHE el iy e mixure
t he net hoxypropanols are recovered sinul taneously and

M"tﬁ‘%ﬁ'\?ﬁﬁﬁﬁ&ﬁgﬁf SH g@ib f&1 %ﬂag?f)}]eg %9 :ét%l%gﬁfg u‘i‘ﬁafﬁr?acé%Eihtﬁﬁgjsys%B’f‘s In the
worlghapthey are qbtautf‘éi ino@ SEBAT FOMBHSING, B GRehpR EERANOIS together with
meti$n0], Resdran@ prdpy Rk lgeeel. oxi de. W have found that this

obJect i s achieved by a continuously operated process

for the purification of the nmethanol used as sol vent
The asaphratin pretéssesy@rogh ool Hr frecovedng thesd enabGiaby eff ealad hyve hitherto
typic?a é%:lﬁcéar;lé@%u?éﬁ]tdqsqﬁfaﬁot?fcoﬁfn‘?r%yhf\ﬁﬁ %Xélgg okﬁ’take or in columns

|on 0 roper oxi de wth p%/

comtﬁC@ﬂnn seridsoRhis rpr%eémrw&jwﬁgly\bacause eﬂ hagan lrtqﬁeasml erRQEgY requirement
and kddvfBd EfplRGRA Ppatatuy. Provides a process for the

conti nuously operated 3_ purification by

distillation of the methanol used as solvent in the
It 1ssatgblsyeai o e mesepy irseetio i eptintize ebe tpufificarfonaby distillation of the

0 . :

me BT Seet ! e HhgBunBFomrsdeb b Symtrvsatapapigne oxide by
react/thlerOélanhydn@ewtlde mithnpropylees, glot hanthe methokypreganokseare gecovered
s1mﬁl§an§&ﬁ?§f ﬁt@ﬁﬁe'o‘ﬂh&wﬁbﬂsﬁiﬂ%eyﬁlﬂe GRlhRR 1§ f&lﬁcéﬂ The solvent should

| ow boi’l Tng_fraction conp nmet hanol

be abfpinsdnia i ataithyhich fgabl P%tetttpéﬁ ré@ﬁ?ﬂr Prstfﬁga'bphenentloned synthesis of
propyleeieldRidépr opanol s as azeotrope with water and a

hi gh-boi ling fraction conprising water and propyl ene

gl ycol. According to the present invention, the
We ievdrdmoild thet dhistobjeceds adtiewedaby hecontipuafslyt bperated ynrogess for the

0 a n, a

purlh&ﬁlogeét?g?%ﬁtg%ﬂgl l.1§‘e él@érﬁt q rﬁ%tbe ﬁleﬁﬁ)%glgrrog éérMSf&J;l}eél in the
preferahlerrpoquuatfrtmevnbhﬂmmhmpytlm Qxiide oy W@cﬁm of £hydrpperoxide with
propyitiie By AERIROH irf ah@ivpﬁﬁgseam colau@nt i on enabl es the

nmet hanol to be obtained in sufficiently pure formfor

it to be able to be reused, for exanple, for the
The speidine sinsemfonp acpydingle pvdviites d hrotass hox yihe ogmrialicusly operated

too, are obtained in good purity as an azeotropic

m xture with water. 15 Conpared to the processes

di sclosed in the prior art, the novel process of the

present invention leads to a reduced outlay in terns

of apparatus. Furthernore, the dividing wall colum

has a particularly | ow energy consunption and thus

offers advantages |n terns of the ener gy reqU|renent
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25 conpletely pure. In the case of products taken off

at the side offtake in the enrichnment section of the

col um, which are usually taken off in liquid form

the side product still contains proportions of
purli~ ﬁ ?%ﬁ, hflggll%ﬁ({e}[p(gfgglgt Igi?t%oq QJL?g@ %’s’lsgwgﬁ‘t i%eﬁgr ?B@%Slglo? a)ropylene
oxideflfyt rdeetiom of chyirepenpiide vs@cprtoomleo«e, wvhk tho methoxyprapenols being
sepadtéd \GFt! SHnh afl qmerélﬁ B8 SSoPrent fn%(fﬁ‘re UB%JI%ddﬁl the synthesis is

product stl alns proportions, of hi gh boi l er’s.
separied dmen gividipavesl (COHET $71Hen AP bailinge B‘F“Eﬁﬁﬁ‘s corgprising methanol,

intefnitRliRE Bélﬁng @ﬁbﬁérﬂ&(ﬁﬂpﬁ@ng:ﬂfé eﬁethékypfup@holg QP hadBk0pE RGkh water and
ucts are, n1ss when a
a by B R A oo s AP A OB B e ¢ he

separation action can be inproved. This type of

Acc I%E%El{o %p?&efj;g%s tioh ﬁl%stﬁétﬁérgﬂ 1§3§’1s§f1&fsot]? rv?afjHl%ttgp bPuRe column,

the ;adipByprepanols arg eaknm afflaé ageayiopR walthdv@craﬂ@l tfwalwffthlée and the high
boﬂ&%%i% AR S ff a{kﬂe bBforf lof tefitiiplsavall&ilgmaan be fixed in

pl ace by welding or can be nerely pushed into pl ace.

It seals off the offtake section fromthe inflow

The $REdeb ST B ﬁre@érﬁ\iﬂ&lﬁoﬂ EfbdRithid M@thaholl tb @8 ioBtadidd i @ﬁﬂﬁklently pure
t he ent ion in this

forn Kirt B of HEledbitEaebecd: 5 STHHER, RS oG mPoytiarde. The
methrﬁxyqiropand)lb,a’tooonrecmﬁtmmct ir gopd pertyi as ztrh&ebtrap]mrmxatre ovith water.
Cor@aréﬁ" @Opﬁ%&%@é df@cfgsét{ tl‘ﬁg1 ri6r %Rnﬂfén dﬁ Of the present

ng points. pe of co
invapgen lead@ to @xigdsied outlay in r&@m APRATAB- Eﬂﬂ%ﬁimofﬁ tth%mmdmg wall

coluRrX hay' £ &ﬁw@laﬂij‘ fow %Bx%g%hﬁnﬁﬁldi'ﬁé}ﬁl th8$ BEBR, adﬂﬁl‘i’tﬁg’d%ein terms of

and butane for the separation
the PSR A erEn 1. 2 {SSPYHiongh SORgIoRE Sposssamb B of pepventional
columitts. Thik id ighlyedasmageons fufr idduirial ugee of n- hexane,

n- hept ane and n-octane (EP 0 122 367). Dividing wal

col ums can al so be used successfully for separating
Distifiiation rcebimusi hamingaide aftakesent agdividing wall, BRreinaf®8 abe @gferred to as

d1v1Ei gaslvbly 'coﬁﬁlﬁisd'afégk?{m& dl%'gﬂf%ﬁ:séﬂ Mﬁt&r%@@i‘o@ﬁa’ent of distillation

ctions can be carrie t wth simltaneou
COIWWWP}M‘?WO@V onp sidgraffiake But pocdiyiding walbwhe ysg pfthe kast-named
typerof edluiiayis hestieed ivetade aliee pRIJuES | thikehab i Qtﬂ?ehe side offtake are never

comgieg%lzﬁqsu%egtr g g%til%eo?épr(%la%ﬁgl i Cattf agr@fb Is@e offtake in the enrichment
secttmhefirtiei eodilihy, whishsare wsugdlyr {akerc afﬁ mnliqid tfhem,ntbe hsadeoproduct still

con%ﬁﬁ%rﬁ? rlestVSfy]ltovJ &HL{?}? gom )@E&%ﬁ @hﬁft sHBfﬂ )ﬂe%gaﬁféhqg a e top. In

1 ONn avi n
the gasetofierodygts kaken ofhat the elftake|in t%sh strippighiegion of the column,

Wh1519 hfeeﬁs%alw kdken SEPRI Bs&shsAbfm Sﬂhﬁléhdeaﬂ@@m |le1 c%ﬂtah'%r;ﬁoportlons of

esol xture resul.ti fr
higlh Pl diE ok PhETVERanes St cBERKE SRmIs BIEFTaE autie to cases in
whltmt(mtirhmméd\sidélpﬂ@iuml dre p&imisgiblel n the col um, this
m xture is separated into the | ow boiling fraction L
conprising nethanol, the internediate-boiling fraction
Howgvennphansd diyidihg wiabltih ansyadled pavaths a gelummne ther seperatipr jaction can be
1mpY@Ie8rTﬁi§q ﬂé"@f &ingff'uaﬁinl ﬁlﬁl&sag’gf)%ﬁﬁé T&rhlcfé ﬁl%ﬁﬁétb %6 B8 taken off in

| ow bol | ﬁ fracti s taken ? t he
purg f?ﬁmof" 41M@ntgowalw laﬁra ehindbe sudd lsyeg%%ﬁ'govgfan ow the feed point

and(tﬂél gid DefaKs. This dahq)eSﬁﬁlﬁl mfpﬁlhcakﬁy MIdm{bﬁbms& adegely pushed into

Iers th th Sqare ta

placklisH3 ot TR oo G B gsRas A eyl grossmixing of
hquidakmd oéfortsireaps odercthe antiteheol@insiross settisgrakethis part of the column.

possi ble to use receivers in which the liquid or

condensi ng vapor can be collected and which nmay be

| ocated either inside or outside the colum. The

hi gh-boiling fraction Sis taken off at the bottom of

the columm. Energy is introduced via the vaporizer V.

The process of the present invention is carried out

u3|ng a d|V|d|ng mall colunn mhlch 35 preferably has
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The upper, conbined region 1 of the inflow and of ftake
part of the dividing wall colum preferably has from5
to 50% nore preferably fram15 to 30% of the total
nunber of 5 theoretical plates in the columm, the

enri ch i nf | r.ef erab
This {,egpﬁegnﬁl tg%)? eé (bfo glfs{élllail&n celﬁtgfpng ?‘g&t{n%d [510 /ﬁ% hr%ct%‘f’itxon of
multgonipopént gnis tiees winosd cofmpomanty lm‘vle@wﬁqtmrbpllmgetomtabl y has
from5 to 50% nore preferably from15 to 30% the
stripping section 3 of the offtake part preferably has
Thletymwlgcqlm@% besy usedy for exapply, for dhs sopatagon @dan dpjdal mixture of

the c%ﬁ{poﬁ&m‘? tet!@6 ! dtRdhed @fpaﬁétmplsﬁtwﬁjmam P84S esrahé e Oparatlon of

0
a mlgﬁge c]; T&%W:T&HUSQ%S/Q\% 5«? gﬁé g 236 5¥ A 1 1sgl?{atdatlon oto a mixture
of n-hétdneke hpptaiie @aid It-haamh (BP 22 36w)) coI urm preferably
has from5 to 50% nore preferably from15 to 30% in
each case of the total nunber of theoretical plates in
Diviting wall gekwmnFhoancilsa bé meedasticeespiudlyefoe separating mixtafes which boil
ey Yapgigystreans. 15 The sum of the nunber of
azeo gorg}t’ﬁzp;? pl at es in the regions 2 and 4 in the
|nflom1part is preferably from80 to 110% nore
Finally e UBiidikL ywill @dhffhd ¢ WHi0h chemidab rédctivad chiebenuaipied out with

t heoref. es the re
simiapgag caifiion, B Abe T produg s ih tkhg e A BipIchn ety qnay be
menpionadt e dedidréficaiioss, otrbnszktertﬁoattms,arsamngﬁcht@ns daid eacetrlizations
(EPanQ?E ts in the colum relative to the position of
the oretical plates. The feed point is preferably
| ocated at a position which is froml to 8, nore

Figup¢ &f ?Jht@ﬁtaﬁczﬁf Qﬁ(%%vsi Qle5pu1‘_irtiliq@ﬁgﬁtdtc@1le lﬁilet%}étﬁ(ﬁ @s{é@vﬁ 96lvent in the
ow t he si ake e diyi di ng ol.unn use
syntfepis @f@rgméeesogugq by fistifaticndp drgm %\ﬁwlgrﬂaﬁ@wsa?oql& offtake,
withdhe fiethok gptopshotd drddahe Bighdoflasbethgaeparatied offsimiltanegusly.
random packi ng or ordered packing or as a tray col um.
For exanple, it is possible to use sheet netal or mesh
Hergy gb isokyemtamixigrearesylting fiiam she synsheséy ofy pufpyleno mxi@0ist mtroduced
contilnugﬁg R/ fE@d Z’rﬁtfoe bélﬁél El{go RaAPEUEMAD En iR ¢3RintE/ AR mixture is

ac I ng rOVI separation efficiency

scpagaigeh e R LON: b@ﬂtwrm@s br eorepTiing &ethangb rthe ipigptiediate-boiling
frac@ctrat/pcorf’yﬁlshﬁg theem&hevspdAhbIR N hzE6FIpe Gk WaRR afd tHeligh-boiling

e region of the colum divided by the
ﬁM%ﬁ%$%?h@“ g’hlhlch consi sts of the enrichnent

section 2 of the inflow part, the stripping section 3
The gcgt?z{bgﬁingff;atc ﬁ@'tzﬂ(g tolﬁeaﬁ%e[ foﬁrﬂf Qge %Hd %oﬁ)({eng{lﬁby means of

the eanéerset K. e sidp oftakedor yltttrrr@dtaéfehplwrt M. shejacthgxypropanols are

takeR %@késn&e%oﬂeaﬂﬂﬁ’ Wager iRAehid & gReodsh®Brii 7b ‘i’dk@%ﬂ’"ﬁie' pr@duct at the
nsul ated in these 1,0NS he

ral Iy i r
side Ky 8 F ORI D HPREEE VS i Reh BEcEb A f agp% Vapor can be
colldcbddoaridn@hich miaynbe fochted ditheninsidetdreoutsidedthetdobann. ZThehhigh-boiling

fractﬁ?ngg 150%\? tfat thg Y)V%tkt)o' : g[l}e ecé)g,lrﬁl%e rEf"g 15? %ﬁg%,:ea ia ﬂ{edvaporlzer V.

liquid. However, it can be advant ageous to subj ect t he

The fgﬁﬁ&ssﬁof ltegerﬂrlﬁl/érfpoﬂ% %affﬁﬁo&ﬁztﬁﬁd&o?ﬂ d?&';igmg wall column which

sequent Introduce it Irnto
preferﬂblpfﬂag &rom 13to Gk srese prefergblyi fspm 0 tﬂﬁﬁt@?@ewal iPktgsp&he process
of tHe@réSef inOétRiod 25, Bel Sarfikd SaiPaatichl fliCadviaftabebusynRai sufhh Sesign.
prelimnary vaporization is particularly useful when
the feed streamcontains 5 relatively |arge anounts of
In alpoefetred kabedinkne of tlel procesarof thapesent dnventiopndbfefare athe dividing
consi derable load to be taken off the stripping
section of the colum. The feed streamis
advant ageously netered by neans of a punp or via a
static inflow head of at least 1 minto the inflow
part. This inflowis preferably introduced via a
cascade 10 regulation in conbination with the
regulatlon of the [iquid |evel should be nothlng here

o p el m e W ey
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30 The regul ation principle described bel ow has been
found to be particularly useful for the continuously
operated purification of the solvent by distillation.
It is readily able to cope with fluctuations in
The. d| s [ us preferably taken off
Wauﬁﬂ ﬁ%%?éfh éd}%ﬁ?ﬁzﬂ%k%g A tenperatu¥e regul ati on
deV| ce which utilizes the downflow quantity, the

The BE érul‘orlﬁﬁhé@ 5 orpﬁ %ff?ﬁ@m%“; F&gi gff@.ﬁé d?fthf,r Hﬂ)@(ﬁﬁ vl column

aneter 1s prov per secli on
preferalyly ftaﬁér%|5um150%h@0rmasqﬁ¢réhlﬁnﬁr0rpoﬁﬁo 3 » Phéhe total number of

theoieﬁmqnawmethe QVHInai, |tl§tﬂeﬂr$chﬁfeﬁf dcibh 2 dfaB@ifTbw part pRsferably has

rom b Seby BE et 3Y Sh o 0t B .3 pow par

prefeiply dyas lfla)trES 8@150%’1 onaré pt'dferabb'nﬂnmnalﬁl,tbé(l%mthe seippirgssection 3 of

e 85 S B R {02, 145 oo, e

enmqhmqnt Fection § wéthet Qf&ak@parbpr@ferahiﬁ hpy Gomd 1ol 9. meere @rftferébly from
15 tb BH%O%h ﬁ{e C(;n?m&m %wér r@%ﬂ)ﬂgi &1%hk hﬁﬂ&f/ fah@lé?fta{k@rﬂart' (?f the dividing

pre era fromO nore preferabl romo0O
wal tceluennaprefeﬁattlh has ﬁﬁ@pﬁda 0p @qewf#?rab&wﬁg)m i ém §0%sin each case of

the tBfaBh@hBH of thevrdtRal fldtek M thercdfMhn, EMheWividihgi vall Ppadvests Hixing of
OUtErI de the colum and fromwhich the liquid is

hqu’flﬁ‘@a"?% &HPS nuously into the colum. This receiver
can thus take on the task of a punp reservoir or

The %ﬂvﬁfjﬁe Ehu?r&ﬁce Iof 'tﬁé&hlb?égppﬁ&ssiﬁ atflﬁ% Q%g]&gst %B%'4' fhing ; 1 flow part is

0SSl asse on
preferbly e Bt tor] 109, et aueTae i rom, PO o 90% Pf e gt g nurmber of
theofia@éhl%ﬁzﬁes fnQhe RERR 3N iMeRe ofiROpACked col ums are

used, the liquid is firstly coIIected in collectors

and fron1there conveyed to an 15 internal or externa

It is liRE&WRisy @dvanﬂ’d@éoﬁsaﬂ@ﬁ theSﬁedScEp(Sihﬁéndt the side weftakertd befarraiged at different

S se
helgg Hﬁﬂb? %ﬂi/va HB] Begat{Vﬁ to téﬁ g&g 10% r? |th? g}eﬁgﬁ:{ilgol Hl& enghe feed point is
prefé¢ralglyrl pamteal dt @rpositiop medctuis drome H (e 8.mpord @véferably firem 3 to 5, theoretical
platdBOR & 1Rid hgeem?’l Mg, SO that the ratio of the vapor
streamin the inflow part to that in 20 the offtake
part is preferably from0.8 to 1.2, preferably from
The Wifidirg iva]ll cdlimh hesed bV eige piocesReds ke predéntothvention is preferably

confurf Sfhe® o ot P B Sholiioe ondph arckingy Seie packing or as
tray roefunhat Forgexpanpdeyeit s possﬂpieamukedshect letal Iomvmashcmckmgehlavmg a

specffﬁcc gdr?a@ fof Hﬁn ‘iﬁb W g rgmp%é%&]af?{yol?&ﬁtabf;@t 50 tf’ 750 m*/m

ure con
Suchrn@cknrmw@ne ntlngibmp@ratlon efﬁceeltcg mpmbatedrvelth 2daw @rqsaﬁe drop per
theoft@i¢hiGRlates Preferably located fromthree to six, nore
preferably fromfour to six, theoretical plates above
the I ower end of the colum. In addition, the |evel
In tHee:‘@U{/ahérmmnédl caxdlguratiod @ theorolimg [thé tagmnaff théreolaminutivijled by the

d1v18i waﬁ’l t\s{,lluch &t %1sgsf ?t{ % ee% 1%%4191% sggtlgnhf off %n}%é; f)elﬁla SF% stripping

e h1"S™ pur pose
sectioevBebf ihe offiakevpayo thezgrippisg yewipnab Of é)gmfﬁakm@art and the enrichment
r [ e
sectidd ?g?r[ gﬁrts Tﬁ}:?ed% is/%é ?S?Efrega!é) Jpgﬁﬁ;?&érd wihesrablag ﬁa@iddgrbr random

can [1ze |ng paranmeter for t
packiggand e bw@ng walld inithermpliRinsakteddn Hhesarmeiious! y

carrled out at a pressure at the top of from35 1 to

f bly f S5 to 13 b A | t h
The syERngignes Dprenired RiorrSisd sonigifs G erelpma 1 e form
of thedfeedsirdasn Zevladt esmprisesrthenbwi boiletsi mtgmedste ileangel high boilers.

This results in a distillation tenperature which is
preferably in the range from 30 to 140C, _0_
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nore preferably from60 to 140C and in particular from
100 to 130C. The distillation tenperature i s neasured
at the top of the columm. Acgordingly, a preferred
enbodi nent of the process of the present invention

Thlspli(]ega/ agga?n ﬁo g?ré(r)zh@?h(ﬂ{)e ! c?veetrflé Q efb% &%&to&? _j[(p S%Jéﬁqhe feed

streagm &hprshigenary yeporization andy subsequestly timféod¢1@¢ ifriAto tiie cplymn as a two-
phas@bi & 9:0%9 ahdi uﬁih ﬁnﬂhf@ sl 1H GhdVRIrin &Qﬁdégg?lsédﬂls dtream and one liquid

trou free nner the a Oveﬂ'ﬁ‘r‘ltlOI‘IEB‘1 gh tion
strcaf CHEH PEHEIBA \#porFatipn drprsivalarly tiselyhibga thefeed pireqm contains

relatﬁ\"b‘?y Eﬁﬁgbadrﬂédr@ﬁofqﬁwm&lktsc Wﬁ@pﬁﬁﬂﬁnﬁy X dptlr&ﬁtlbtﬂ titables a considerable
ol | hi gh-boi |'i ng

1 di at
kmdﬁ?g%%&gagﬁqbﬁg%ggéggﬂhgﬁgﬁ Tlcatlons in respect

of the maxi mum perm ssi bl e proportlon of | ow boilers

Thegébql Jt]rlegllﬁ d?%ﬁl&ﬁ"téfgebﬁk n%) Gﬁetér&i ﬁg\ﬁﬁ‘ghéaspa Beinb 'o? gle{ 4 §t§{u‘: ﬁﬁ’}ow head

are critica

of at dessk étnil anfopihe HpBay 96@‘ é'?hﬂ% inflay as preferably J@Hﬁ%‘tﬁ?é n‘tl% a cascade

regu%{uoﬁ'lﬁ Qohibthabisvth eRbstilahdnt of BE 140 OARMBEIALH nothlng here in
arelis BeCI i ed. here ce to theiggﬂglflcatl%g (£ troduced
the sepivey; Qfthe Biflosy part. Thefesy ?ﬂ%lr IS8 S0 £ ARyt QUi troduce

intoitlse @frﬁhﬁkﬁiﬁeytldireg ghrriot dropl tleldvin 809 ofitlsd ﬁxlirnraat/alt)e df hasheen found

hat bl b e BB Ve o b Bl it agount o
congeotrpigoresiithe fegd. t he hi gh-boiling 20 fraction in the
liquid at the upper end of the dividing wall anounts
to from10 to 80% by wei ght, %referably from30 to 50%
It isplikepeipeyfmporgant ithat the dinasigh frthe diqul Hlewingnewe drqm the, gtripping
sectﬁ)fnr?@ﬂﬁhd affeRe Haft &t the h@hﬁind Betwtbs the G]ltkib d)fﬂ!akﬂ Sidothe Céhfichment
r.ation

S that en _the concen

section b g STGRE PiHo thgSLBERY A FEGIEFGh dedcfsqifEl the amount of
liquidogagng togghie ekgian 5 cdarmotdrop dbelomt 30% loé thenforow! wbet i on, and

when the concentration of key conmponents is |ower, 25

less liquid is introduced into the inflow section.
Adharenoe dd ribgsg, prefequisitesc hds sabe ensyred byhmeanswol apprepriate fegulation
meth&iR. i nternedi ate-boiling fraction is regulated by

nmeans of the heating power. Here, the heating power in

the vaporizer is set so that the concentration of key
Regaltipo mhanirﬂs’ fdr biee deratiomi Jf idil\gdifngaxZHl]i @hurnims hdve beewdésdribed, for

h d
et Py GUEC SRl Dby Yo o PR . o
16- MnghSepa;ﬁtmmmd/%mfecamm éhi199.£)) t169ﬂé4,dbhceév Eggingeninge2 (1993) 33-
34, REAdye hémEaﬁng@ﬁLPﬁIt \f\}ﬁ@ ﬁwetheBHHsﬁ E&%ﬁ?eﬁﬁgbl (E997) 72-76. The

power 1s set concent r
regul@igponeshraispr desraibed iy Pﬁ*@f aﬁ%?@tql & emplpyitkior of ﬁ%phed to the
mp&ﬁ@&hﬂ@pﬂ@&ﬁﬁnwﬁubﬂcreased and when the concentration

of key conponents of the lowboiling fraction is

| ower, the heating power is reduced. 35 The
Thea@gmetmdm ptindpleadeséribodaredbwibgh bbai foand to betagticularly useful for the

conﬁrﬂio%glggc%e%gd Pﬁ’l‘lﬁéa forf Qﬁé E&Uer&"ﬁ} @@tlﬁiﬁ o‘ﬁr ﬁ' g %ga(ﬁlé' dable to cope

withs ﬂs@tuatemsdpylo ing. peheydistillgte s H@lﬁd@@flﬂtﬁb y wk?m Offh!énder temperature
con@8pounds present in the reaction m xture being
Identified by -9 nmeans of their characteristic
absorptions. These neasurenents can be carried out
A témipdratage ﬂaigtlﬁﬁbh Yevioe twheche oililides .theiduwenRow qnamﬁtgr theqreflius ratio or

i to us r omat aphi c ' .
pref@izb§nt QiR FBReH b SRR P eBF I Ged b b lboer secion 1
of thippanman@h¢ owesurementgfointifer thevenipergtune rdgulation s grederably located

gaseous sanpl es can then be taken continuously or at
intervals fromb5 the colum and anal yzed to determ ne
their conpositions. The appropriate regul ation
mechani snms can then be activated as a function of the
conmposition. An objective of the process of the
present invention is to provide nethanol and the
nethoxypropanols as azeotrope mnth mater |n a purity

o o o oy ~rmn s A~
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In a preferred enbodi nent of the process of the
present invention, therefore, the dividing wall colum
is configured as two thermalty coupled colums. 20
Such thernally coupl ed colums general ly exchange

r_a ui d be em However C
tromt{{S dp BRSPS SN EPEdOFeR e el Pa Relgw, iy upper end
of thelealunithey onl y exchange liquid. This specific
enbodi nent has the advantage that the thermally
coupl ed colums can al so be operated under different
Appppsistsusedting ahihehteomeratgk dhen resplisiinithe tiguidcflowsing down from the

sectiBf tlto? iheS&ibhA 8k diifed & 'ﬁ@ﬁpcﬁey eid J)ﬁl’l@ hw'i&ﬁgl Wafld foQhat the ratio
the disti]lation than in the case o conventi ona

of tl@,lmu&} ﬂ@WW@I tp theintlow. pqrhtogtgﬁeﬂoaymg ltchg)gé)ff taker DALY qs)preferably from

0.1 t6qUR hede pRifeABY fne03Re0a. ed so that the | ow boiling
fraction and the high-boiling fraction are taken off
fromdifferent columms. The operating pressure of the

In th¢omeathed the dowhflowingHequiidisfrefietabhygcdlleated iim a réceiviea kbichi is located

|

in oL RSP Pk 3 B Aot B8 column.
Thle TegRiVeraan; thug takepn the rtQSIﬁe?rfr?op@np rPPCF O eraerevréiﬁ ac%&ﬁ@é@ly high
stati€ Qx'eht[TBiS h'thdcﬁ'fhcﬁ' ik en @eme F6E RieSliduid Y& PBerpasdbsi tldfher in a

or ¢ t el in an .additi onal
regulE A aab B angSy Of REATHReL dbiem (o CKUnNE.talvs; JWhen packed
coluinis saraaﬁmlamerliqaai isdirstly cglReted dnlcallécyorb ard tlommhere ddneeyed to an
stre mfromthe first 35 colum contains

.. b to
1nte1in§.\t%{te é’i‘%) CS}Vgeé anounts of internediate boilers. In
this case, the prevaporization can be carried out at a

The! \Qagﬁf E@eﬂﬂ St atthBrl%Wlele\éﬁh @}ﬂgleséﬁ 11% v&tame7| i@ as@t i[ﬁ; §A&&@n and/or
e vaporlzer of the secon ,
dlmermqpmg olsthe gepgspficn inferna Saarwe{@rompfzreprat% io§ pfﬁ@ﬂgwedua}redievwes

for &xlaBipld biGREY pliites, %rtﬁa&ﬁé rath)eofuaada@dt stle@mSih th RIfIOY part to that in

the SRS S Rordep RSN G 60 L e terably o 6 B £y 2POT 1 zed

two- phase streamor in the formof tw separate

In tl?t £b%gf9§1’srllt%f3é?§ Jlt}/dnt f)aanchﬁ ?4 D%ﬁ&p%ﬁaa % l%t%nbdevme w{nch utilizes

the gnamgity. dalsineold| 3t o risioseds fegwating naymateé lpem@eded aén the lower

combﬁﬁd rk@é‘ﬁorﬁ@'dﬂrme ca—llﬂhﬁn rl"ﬁ@%ft@m ﬁl@@uct%ﬂ tﬁ&@fdré *%ttﬂ(etnooff under
bett er sep(g I on bet ween ers and int errTF
S

tempRIRIES; SO PREESTHER AP Ko Do B R BHERG dovice i
pref@tfablyel%)&aterﬂ ftdme tlm:ese Rix, infote ipréferablyn &orf fove tprstyitesetical plates
aboveth ﬁ erll g}tom stream taken from one of the

co B gﬁ’@B e partly or conpletely 10

vapori zed before it is fed to the other colum and/or

In a&&ﬁo{i’ aﬂé@ iRl 1%‘%[11%33?1 E)rf"&ﬂﬁ’mfl e dn'E (ﬂo‘?tBnP(gf tﬁE‘ €o bmt) R&n be utilized

cou par or COﬁp et condensed

for Il%'ﬁlé%g fhe ql@nﬁﬂadalfe@ offat @@ﬁ&e fBpkgFor @%R\éﬂP@?P’ ghe liquid level in

the Hpetigriguwdlds re Qi atingpatdindtere speci fic embodi ment of
thernmal 'y coupled 1 colunns are shown schematically

in figures 2, 3, 4 and 5. According to the present
The idiféexedtiab pressure ovavthboolhmngah ko be atilitedcaspgulstinggparameter for the

heat[%%%?l The (?EIIHERIO? 1§T§(§Uaﬁ{age&8,}, ¢fifed 51?[9-1% g)?es%rc aﬁthe top of from

X anol’s"as azeo
1 toydthear, nf@rabhefrnmgﬁtmb%IBMn dceqrdinglyo theheating pp\ymh@f thavaporizer at
the BAREE HEthe Bbluthnls SAYAENSD Ehinf thiPpeRBrsaRgd. at ed from
one anot her by neans of these arrangenents. 20 Figure
2 shows two thermally coupled colums, in which the
Thiciebultnini andistilVdoios herhpeath&ewhich iis prefdritslg ue €& raxghfrome3d to 140°C,
vapor d and liquid f with the downstream col unm both
via the top and via the bottom Energy is introduced
essentially via the vaporizer V of the colum
downstream of the feed colum. Here, the | ow boiling
fraction L can be obtained via the top 25 of the
downst ream col utm by condensation in the condenser K
the |nterned|ate b0|I|ng fractlon M can be obtalned

I Y T - . ~
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-11 of the downstream columm. Energy is introduced
essentially via the vaporizer of the feed col um.
Figure 5 shows an arrangenmerg-in which the | ow boiling
fraction L is obtained via the top of 5 the feed

colym.. . In th 0 eam col he high-bhoidA e
morf PitfRRly Eomcol, by iy SRl RettfBies b P F5,450°C."he distiltion
tempendtererie dicatuzedatithé tog df itlectalomn.M i s obt ai ned via the

side offtake. Energy is introduced essentially via the

vapori zer of the colum downstream of the feed col um.,
Accaydinghydi anpfieferred renzhegdiment af o araeetst ofothe tpresepl igregipnggrovides for

the FrEQuRY ®3RMrorh NVGNIS AR and BR AQL1LEBH tdipdFhtsfeliotbel ffom 30 to 140°C,
parated into the Igw—bog‘l i ng, intermnedi ate-boiling

mea&ﬁ&*‘?ﬁ’ﬁﬂasﬁ 13t Hig top 9EeSAYMY "t he col unn downst r eam of
the feed col urm or the | ow boiling and high-boiling

fractions are taken t vien ree, i
To tbﬁe %’lgeao MR Hd d%‘h@m nt“@rlnlegg a{% ﬁotal WO{SBI# rfgegt %anner e
abovesnentikesd regilation mhehadismsstre eswally emplayed oy Combltlate)n

hi gh-boiling fraction is taken off fromthe sol vent

m xture in the feed colum and the | ow boiling
In the,senaration aefemplicompgnent JRixfusess inge éowéwérngoﬂmemd@%-boﬂmg and
hi lﬁ&ﬂﬁﬁg oA Wt #¢ dsually oweb@iachﬂuﬁ@ il aefpedn dfSthe maximum

n off fro he sol ven e in the fee
perniSHFIE FEORRSPh Db LB LS S PIRtn R R rinG S ST 1 POLing fraction
Herd, iadividaalscoatpone ik emichf dre crititdhéo thevsepiraanpoblenmmefeiitbe to as key

com 811 03 IHe%Hnrneo?f {n%h %bﬁl tsceﬁ-gﬁé sg)léE dqas
%ac‘%ed co ran f% Zl

s cont or “or dered
packi ng or as tray coI urms For exarrpl e sheet net al

Adh@fena@%h tHéaééJébﬁﬂamy fd’if&h@ hﬁheﬁd)lid@ i® %Hef RESRmRIRR- 1551115 @fdction is
fr o m bout 250 t

pre %bly,ffglﬂgted Vigthg éil\ggg)a raé{g) %btg% ligpid yRper g%ﬂfo the dividing wall

7. Tn_atal#m@? RitioVik d&sso&hzhltﬂch c@tﬁ:ﬁﬁlﬁ:ﬂf}dnaff l@@rfcbﬁipﬁmmts foprhe higll-boiling
W OW. bressur e [ theoretl

rracfn (g R B oo Gl adRE St Bhe R | Cirp i to 80 by

weighty priefeably fiom 80 po S0% enweight,d¥ thy valwe sitschus togbet anbieved in the

streé%ﬁ@rtﬁl% Hgoﬁmﬁte{ alife, k'ﬁﬂé/\ﬁlqil[(ﬂ '&l\hﬂgzr ol'(}j;el?rﬁe sé%o o that when the

ene can e used emdc pro ene
con@@trhtum OpyRer rromRoRenis 1 e dpglpréoﬂmgtﬂﬁac,gpgplw rgpre liquid is

intrafueBRito BRI iAPoW se&RM, ahdiwhery HleWdBcdnttation of kéy esmsdnents is lower,
oxide, it is possible to use

leSS?‘ﬂB‘ F\H}XW%H%irlaﬁ?et%ﬂfgpeg‘?%f’%h are suitable for the 35

reacti on of the organic conpound. Exanpl es of such

Accg%/(ﬁr[ﬁqge{hgxéggaﬁc% on fo?rthe g%yl%plﬁi/efnoﬁl%r ﬁ@rﬁl@dﬁ{édb(%ﬂmg fraction is

rence I's
regulab by me@mgfethe rl’@ﬂtdﬁ@ preveaangcd thepeadng ewergn theygaporizer s set s0

thatcﬂicf E&%nﬁ%‘fﬂrﬁ@ﬁk@ C(Wn%(theeﬁ& 1RH O 1w Bmhgq{%us@ 'irPl‘ﬁedﬁquld at the

ut |on al so be use
lowgéqng)g dbe @gﬁh%wﬂl @wpg@ to from K ‘7@ bywlg?}ﬁggre{;ergrﬁy from 30 to
50%1537 eyt stothe vameaelﬁsh astodesadhidved in Khe' plotuas niken off at the side.

Thu§, ﬁ% ﬁ%a?l‘%g%'oglgg& se{J1 %.? ﬁe!g%t@ E(r)rl}%tn{ étlc?n %k@ %ghﬁ)'o%hts of the low-
boilingrfeastion il kigher, thetheatingyavesgeincreasasly ankbwhben tifmwef:emtlngon of key
com%Hhéng bEh vl bbf‘itng fraction is lower, the heating power is reduced.

The concentration of low and high boilers in the intermediate-boiling fraction can be
determined by customary analytical methods. For example, infrared spectroscopy can be
used for detection, with the compounds present in the reaction mixture being identified by



10

15

20

25

30

35

per oxodi sul furic acid by anodi c oxidation with
si mul t aneous evol uti on of hydrogen at the cat hode.
Hydrol ysis of the peroxodisuyfuric acid then | eads via
peroxononosulfuric acid to hydrogen peroxide and
recovered
mest of e pRAarl ooy herS RETIEDem? b i e gy n-tne
diretthe iel @arecalsmnTHoweeh apeferermedisagiveol wermtsmgo gas ﬂeomatographlc

meth&RCH (B A& s%ﬁpl‘)’@e%cﬂliﬁ& tlflﬁﬁl eﬂl‘b@iﬁe(? axh ﬁ'eﬁe\f and éower end of the

technical-g uct —an
divigiggiwall. bfqugi oy gaégqusggqmleg gamthep he aarlgeg pgntpr&ou@lﬁ or at intervals from

the RORBA! @hd %a@&ecp @ mekeeﬁmome@ie coRp&SiGsRNT@el Sprdbprefie trégulation
ﬁy%n cat @¥ g gmp ise giporoustoxrdrc
ey Gin D B Scigisd P 6 duner of B AepReS Gbe

prefer abI y conprise a titanium, germniunt,
telluri i abi
An ogj{egfé\ﬁé &th% gcl%gé n%mthe OIPE%H} li'@e’ntlgﬁ orp t nﬁrggf’de methanol and the
methexygripahols a9agptiopd wcth AT 10 A pnasy ctf@refataélm least 95%.
titanium, germanium, tellurium, vanadium,
chrom umi obi um and_ zirconi um cont ai ni ng ze%

In aspesifg embpdiment f ths diyiding wall elimpit is 3{sqBessi if‘u Oarhet igtlow part

andttHepﬁﬁtak@ g which &€ sapahgd EdnXon@ndtherHyatht gg:’ldmﬁlvﬁaﬂll T Yot to be

e S B o sl e O gy g, vt
embddiend TiBe dN¥iGing AVl céliivin caBhusAviihpiBielat 18isK tw@hysiBily, separate

colif wihef Rt Y it Gpp bt gtees. v et

ERI ESV, EUO, FAU, FER, @S, GvwvE, GOO, HEU, |FR 1SV,
In al Igferr%@\é{n%ﬁlmer{-&/ﬂfj thd- eislcs? the sell}tQvaeﬂﬂ-Bﬁ; tHetdforel- fHY, dividing
R |, S, MOR, NSO, MTF

“WOH%EWd By © Oht‘jﬁr—s osl. PAR PAU.
PH. RHO RON, RSN, RTE. RTH, RUT SAO, SAT. SBE. 30

Sucﬁg%en%@y %ﬂ]ed gﬁﬂmx@%ne@@ e)a‘ék'ng -&ébor-r%@ hﬁr 2 P&?gen them.

Howgvet,dn rspemﬁc smbodimentss theyregn |ai§r0rt@ epseated innasich ag¥ay thet they only
[ r
excﬁ'eﬁ) nﬂ% clf)}ﬁ%e g]ix%lﬁf‘ri]éj Eﬁ;ggﬁﬁ%egg H{)ﬁa %n%mtﬁﬁgge thér Atfhe tShcrmally coupled
cohmpszqan Frpbe, oRgTased unggrrdiffegant @rosseres: which fag meke i) ressible to
achie9@ oaret@@tluﬁ o thelis@perani Rvel egeiset fof tHeRstPIa6i6@ fHan in the case of
| nventi urt titani um containing zeolites which
9“tt9é‘&§‘§v‘r‘?é‘}ﬁ%ﬁ QUIN. t hose of the ZSM 48 or ZSM 12
structure. Particular preference is given to Ti

In %ﬁ&lal ttﬁ%?&@?ﬁ@ya@ew =il c%iurﬁﬁl‘?rgtr(f lé&rt S ffar 82 NEL ll)(M%lrg fraction

articu erence 1s dgiven
andthe high-bojlingrfragtipe @mtalrem ¢fffrom. drﬁerfebrqlrlen% Jﬂlaroygqagng pressure of

the \MBiusth %ﬁld@ﬁ{éﬁrtﬁ%_ |lb(wfb%|flﬁfgr ﬁﬁ’cﬁfo@l 1§5takc-ﬁsrs ]prefera_ﬁfy #om about 0.5 to
3 b@}\lg}@f m%g thégﬁgwé]@d e 9\5:’)1{1%% f¥°%\2” quhttge gqgﬁmglng fraction is taken.

especrally advant ageous to use a heterogeneous

Fur@i%frp%% tﬁg %r | %i 0 |Js1 gor}oeS| Icgr';r?lsg% a8¥%1t&%ous to vaporlze bottom
streamp @anlyrmtoempmtelytls @h faddisional tvapgrizer apidwplycthen pass|tleenoro the next

collﬁﬁg p’Pl‘g greﬁ@ HeadbRliE %Cu’%ul'éﬁg usatAbyel tﬁésﬁ‘é{totn? sQ@an@ from the first

conprrsr OFOUS oxl di c na eri al

colypp ceosiang RlBRKELY r FeeL REOHRTS oPT dpfermeiats bRy Jnorthls case, the
prerhrpoﬂmidng:ah Ihe cafirB Q)dt ﬁxcaolyswéf efpefigurd %\r@ommr@mﬁih@ load is taken

frorﬁg‘{tleayapé)gﬁﬁro%tb E:geco,ngrco ﬁh (gorll?]rﬁgﬁsf %(i'luilr]it)pa with anlaponzer. This

measatecalscsgnificmtyalecreasasahe hrmd a)ppho stdppingtsbeionaifahg stcond column.
mat eri al before, during or after the one or nore
shapi ng steps in these processes. This nmethod is
preferably enployed for producing 15 oxidation
catal ysts based on titaniumsilicates or vanadi um
silicates having a zeolite structure, and it is thus
possi bl e to obtain catal ysts which contain fromO0.01
to 30Io by merght of one or nore noble netals fronrthe

o S R



10

15

20

25

30

35

35 preferably in the range from 20 to 90C. The
pressures which occur range from1l to 100 bar,
preferably from1l to 40 bar.,jonore preferably from1l to
30 bar. Preference is given to enploying pressures

er which no p I S_Rpresent

The gty RRR A4, AT oo e s s SR e gt a8 s prream or in
the fiolve of éwed septara@stréasnsgener al |y sel ect ed so t hat the

molar ratio is preferably in the range fron10 7 to 20,

nore preferably in the range fromO. 8
Congerselyciiliaplsy nopeblerfapigy-pallingetreansy éakfemﬁ o @ettep %0 pe partly or
comPlitel | RoRddnkéd BéfRFe th@ tak€ phdbd €o kHiconext cBluinth. ITHis rrﬁasﬂﬂ@ too, can

si de ce tinmes,i e react or r.eact o h

COH‘GSBWP Aiker SRpayaL W‘é@% low, M@W&“&é&‘éﬁ?‘?@?@ %70%%5 Prggent therein.

desired conversions. In general, they are less than 5

f th
LR o ) DB PR L s o
liquithbéttcam stream .taked fhsmr erecofothe cfoopleﬂh@hpn@pgﬂ pamblyi efecompletely
vapSYA MeRdrs it ik Yed §) @k o V\,E:égﬁnglr bl e E&eb‘@sestféhhl tﬁken from the top

concel vabl e reactors est sSuited
of one op dhe $IPP lodchabg e ©, oty OF ssamphet%fv‘mrdéem laetf%r& if {5 fed to the
othea@oluf, vi dual vessel. Rather, it is also possible to

use, for exanple, a cascade of stirred vessels. 15

Fi xed- bed reactors are preferably used as reactors for
Exatripiespoddididing wadl d:elmlyrrst ive shes speeifid kmboginehe roéribermadly coupled

' f
coltt?lgexi/assgro oléfrl @?th n]xaff%gl v)g s%ngsbi eachoég@l gf’] éégéﬁg&gb%j the present
invenyinntibe nlcsmbpilmg_fractlpm éfcenmbﬂsgngenﬁ @Widhﬂ péeredigtegpoiling fraction
M CB B@irng @H@mbﬁxoﬂ*ﬁf@ﬁhnﬁ% aé%.'z&grdf)@ wioleF ARl thé higgdoc;i’l%k fraction S

reactor as reactor for s g and an 20 a
conpyising.- Walgr fegsthes (withy propy e(g y<1) o] caf; berseppigte ffor one another by

medhy Gf OREY Mxdngembeisng separated off in a separation
apparatus in step (ii). The invention is illustrated
by the follow ng exanple. 25 Exanpl e Propyl ene oxide
Figueg shoepawe dhdrmalty pourpgd evlemby, in eehich cm}/mml inyaiwbighrihe feed Z

is 1£Fd'dﬁéé(ﬂ&cﬂ§ﬁ vta 5t ﬁﬂ&‘ﬂ@ng ?Qﬁ &@%o%st\‘@n@ Q()lgﬁt%%th via the top

e re bel ng arr|e i n_met hanol as
andsyip \tag bottame E§@lg\Yelﬁtlmﬁ‘P@HCE¢ @SS@BH?”}{ yiange apanzs| V i fhe column

dowrRfediBbh ﬂfé)f@éd)&ﬂﬁlﬁh SHM»BI 6o 1%0% ghicabBEGambé obtairee via the top

o QR K sSSP b Lo Sl bt

frackign Mlcghtbeoébtalmbdhaﬁmh theakide:bofffake| andbthe ieglgbeiliog fraction S can be

obtﬂﬁ%mpfl){é)ﬂ papol s and 35 about 15.0% by wei ght of water
prOpy ene glycol. The objective of the work-up was

to separate methanol and the mnethoxypropanols (as

An 348ehRRAEaV Bl ngré‘ 3 %@Qﬁﬁos@ﬂifg BRFe, el 1Bwabdlﬁ‘ﬁg’ frh@Wn L and
energy..consunpt i on

the jigh-hailing frﬂctg)np% pretsgpad'pteg?)% égq fegg(%)l%mn She fo rst V1a the top and the

second at the bottom. The intermediate-boiling fraction M is obtained at the side offtake of
the downstream column. The downstream column can exchange vapor d and liquid f with
the feed column via the top and bottom, respectively. Energy is introduced essentially via
the vaporizer of the feed column.

Figure 4 shows an arrangement in which the high-boiling fraction S is obtained at the
bottom of the feed column. The low-boiling fraction L is obtained at the top of the
downstream column and the intermediate-boiling fraction M is obtained via the side offtake
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For this purpose, the mxture was distilled with the

aid of a dividing wall colum having a side offtake,

wi th met hanol being taken ofifff.via the top of the

col um, the nethoxypropanols 5 being taken off as

otr er fromt ake and wate

of - ST mr i T i1 B gied Sfenfialth S5 ub bl g the fecd
coluttme bott om of the columm. The energy required in the

distillation was used as a neasure of the

effectiveness of the separation. It was calcul ated as
Figur$:8 shewpoan aremgpamentrin gyhi¢hidd loyw-boHngtfractog hgs ebtpined yia the top of

the few%olll%pfm ttﬁkedéufﬁ%ttﬂéﬁﬁ doturk€ 5€ ascﬁﬁln% hauans td6btained at the
colum. As col um arrangenents

botGRAH] the AP BONEE ACBPRAL SHIODEIFRHR %ﬁr%#?gfgfﬁém Energy is

intrdduesssErally venhe vagdsendf the eblgmn&&iwmgee{rh WY (s géda) dolumn.
[% Conventional colum with .side offtake 0.98 Two
conventional col ums connected in series 0.89 9.2
AccBidingly,ninvedothec @imbodingent df 2be Hrdcesscainthel meseny inyengererthe solvent

nnxful?éifs steB%gghéhlg' tP@ ld@@'b!)iliﬁgr ﬁ@&gﬁ: _Hiich arﬁlol!ﬂ ﬁf]ﬁl@lfﬁctions in

van e Cco ent|
tmﬂ@ﬂ@mnﬂpﬁﬂﬁﬁﬁﬂuﬁﬁh¢§$Q§0U§Fn@e t he energy reqU|red for

the distillation was S|gn|f|cantly | ower than in the

f distillation usin onv nti.onal

the igvipoi lpen%hlghrho&ﬁgseﬁ%ng &5 n!ﬂﬁﬁﬁ Be'SelioH e in the feed
colug@l atdthviritérngedthee-bbilih g Ractéondis tdken ofidn cleendentsireamalcolumn, or

col ums connected in series. 20 The net hanol obtai ned

by distillation in the dividing wall colum could be
the highdwilirfgofradtivs ip rtakpylcrfﬁ frooxihdsobwgnt i, in the fepd qolumn and the

low—cbfoﬂfr%L O?ﬁ‘ttgﬁré rb@ 1th ffgicu? ! OHE Bkert offQn Phe dowrRIFBAR€Hlumn, or

regl | ow take part of the dividing
wal | colum 2 Enrlchment section of the inflow part 5

the %@bbil@@lffb@u@@@ tasken off fr&m tgé fébl&kﬁl Bktlire4n She fdéﬂld(bglmn and the
sect.ion o) rt nr tio

e o ecang e R R ARr KT I g g am Coftimn.
of ftake part 7 Dividing wall 10 Z Feed L Low boili ng

The(me Sk t@@és%@%&n %lﬂf%ﬁeﬁ%s Q)%&l%er%gcg)éuﬁn?s contammg random

packing or pcﬁbeed/mqlunaanreas)tray&@lmm%] tFop @Mréplg, she@omf@h 9efnesh packing
havM@pcP E;be%ﬁ'fc ﬁld‘é@@%feaz& ifrona' we @& Hooo ﬁlém3abre@élﬁb19l @&ﬁ%but 250 to

or di ca agon I ne I n_the
750386 20O EIFIGHE DK SHE: SR OHR (Lo BReSof JuF geparation
efﬁcgiemﬂyl dognbiddohitia yow pregsues divp pen tltemeucallplmn.

The feed to the process of the present invention can be obtained from a propylene oxide

synthesis using the starting materials known from the prior art.

Propylene can be used as "chemical grade" 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
reaction of the organic compound. Examples of such hydroperoxides are tert-butyl
hydroperoxide and ethylbenzene hydroperoxide. Preference is given to using hydrogen
peroxide as hydroperoxide for the oxirane synthesis, with an aqueous hydrogen peroxide

solution also being able to be used.
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-17 W claim 1. A process for the continuously
operated purification by distillation of the nethano
used as solvent in the synthesis of propyl ene oxide by
reaction of a hydroperOX|de 5 with propylene, with the

nmet hox onan 95, ed off simlk .
HydfEep BRI RRAN B okl BRARGETEY e qoiHiitATABRUR Yo descrbed
in “IiJklmsmpiaEacsedbpedlamfdndm&ﬂmaiQShmmstrsé’o 65U dditions & obume 13, pages 447 to

| owboiling fraction conprising nethanol, an

internedi ate-boiling fraction conprising the

nmet hoxypropanol s as azeotrope with water and a
It 1sh111@dw1§é kbm@iviabRCto amaﬁ]omrbgdmgemiderbyaeﬁinenﬁ@/hlﬂﬂmc acid into

.0oces
percdodfiliic feif buiasRegrRirian oh R tarctuf sStligh ol Rgfieth at the
cathoekd. I}D_Nycplysm afi dieSpeMJ&)diﬁkfenc atifl then Raéotia pemxoirionosdfueic acid to
r | I d water is taken
hyd{%g?ﬂ%% "aﬁig Hrfca%gi gfhlc,t&ng}@gé@géﬁcl aimed in claim
1 or 2, vvherel n the dividing wall colum has from 15
; ' din
is el EORRLRA A Evady S o 1
to 15 bar and the distillation tenperature is from 30

The t1Beth4fiT, used BagdivenaSer nMRAsdaceon ahn 2R ﬁd&ﬁ inogheoforinhef customary

oy Raane Prpo b G APy ST 851 7 Bur e s

two thermally coupled colums. 25 6. A process as

As ccaltzﬁ ?or Jﬂe %%Jafghl%n 0\%&?%@1{1} t&ﬁdec‘ ﬁjtrée/@%% é’qsx NEI? tc} ﬁ:;gg catalysts

whlqabn dompgw BopArpyfy oX idigc mabaial. mgt hele@b1eu rﬁhedmm&tsr a1aed preferably

com?h% feafaGi@iuMerRinithle kQMriBR-] ivadadt®- hicBfmiinl | Mbbium- or
ractions .are taken off fromthe, solvent mixture in 30

zircpriumecontpinipg gealite aPqraws exidiematdiakt e- boi I i ng fracti on

is taken off | n the downstream col umm, or the
Speah hhe?nglgr:liﬁn bCI C(fe rt]1t .ng’urhagglgm?nﬁliem{ %%i%ﬁllﬁ \§a9\ Hl%g‘)t chromium-
mqunef amidqna:pmunbmntmglng rediteohaying @pqrm@elrzeelfltt srmcturee irgparticular
the %Ege] I f Gogl a‘éﬁgnecpf( xtafr‘%r}ls&‘{\fbg&?hlcﬂlgy {d l%EtAB’W IACO, AEI, AEL,

romthe sol vent™ m x e I eed col um

n
AENAET nAFGr ASLAENaAEOD AR AFSatd Th AR b’é’ﬁfwﬂg‘ T, ANA, APC APD,
AST ' &ENI AT, ES,t AKENATM, AWC, eWdPVWBEAL 84Ky BOG,8BPH, BRE, CAN,

ca§dHteRRH res, L B4, QUG zb R PR JQ PET. BREL DON,
EARf EDhEMAy EPEERD ESWSEUS, Failt,| FERyr GES) Ve é}QO HEU, IFR, ISV,
EVW hZdr Ref 9y i1tid, $.0%, E%‘?‘\?%AOLTEGL‘PN“MA M MfEL MEP,

t he gaseous sStreamta

MER Mo M SIMEY LMK, MSGh VT MTRoASIE: MTchMWéMsMT NES,
NOREOPFEOKT, PAR PRABEPHI, RHOS RUNIERSK ORVRTRTH, RATISHESSAT, SBE,

sws3ei, SHESatraabakThovt, PR orub 58, TS6r SR Y Vv vsv.

WIHaWEN Y)IUGQ@DN etredtyrev(&pt@rmmd snetmrs admprsmga@medr frore of the
col um, t he stmg m t ak

abo%e?x?e&ﬁ 8n%(1; s%céurgsug Jringre, utan ll.ll‘sn con urlgg ozrcgltl:teg I'h%wtngpthe ITQ-4,
SSZehdERYed U&Del,eCTE-1igr @ﬁ%§e&ﬂmpblr¢ laee elsheqone@mhm f019use in the

pro soro?ct?xés é%n@llﬂbéﬁ%n' rFu@t!ﬂXr QtarfthifldBRtanih® Rolit KRR may be
Pene oxid prepared by a process

mengighes 476 Khase aF (e ddd-48rms ZANIE Stpstites ( i b)

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
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(i) reaction of the hydroperoxide with propylene, (ii)
separation of the unreacted hydroperoxide fromthe
m xture resulting fromstepl1@i-), 20 (iii) reaction of
t he hydroper oxi de whi ch has been separated off in step
| P h { d~ ” ;
zeol&c cll a rsfs Rircﬁ Q{'J: %gﬁeraﬂ\gtrgfeﬁgd (8 % ﬁlfsg‘f‘ ang'tSIX% f‘?‘?? 3 %ned g also Ti
zeoltt%lmvmg &)%mngwu@é@ucwrms@lpo(nhpﬂg Wlth Bsaspliteat i on
apparatus being used in step (ii) and 25 hydrogen
per oxi de bei ng used as hydroper oxi de and t he organic
It l%éﬁPﬁ@aHH qglga:ﬁ@ga@p@d@mselq“hste&gqp%{s Ghtalyst comprising the titanium-
conthigy PleMeons-1cat al yst during the reaction. 10. A
process as clainmed in claim9, wherein the
het er ogeneous catal yst conprises the zeolite TS-1
It is pAsible Af use. thé Boralyoxidic. arretial Alself Ag QMMLHOWU&L@ i of oapirse also

poss%}j?%} %ﬁgﬁ]{ ‘ﬁg’i‘i CaT%mﬁm x1d¥): mpteral. Al

proca}sca]k@a‘]v sre dhe a!p@raané &]a@ aieq der| nraji%mg éf&] ﬂap% gdy érom the
por(ﬁlls SXREGaR bl " ##ES9&() **8*. /
01130454Ws7} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
Nobtaheal <l ha'férid 38 9SS ﬁaﬂs\ﬁa—étaopbmﬁ@ﬂsj BB S td-form of

Watfff'-ﬁ(}{]l{})&ﬁ f]%t]s)ﬁa([} aﬁ S& (t: c é:flta st ter ejfor Ijl%gd?r after t}j\e one or
more ahapig afepa e thesapragssed. ddiic aﬂed@}ida][)lﬁi&l}ib ]sz}lcﬁ]dc peoducing
0x cﬁ.}lSﬁ‘ caggl% ﬁq}%%ﬁSIWH ?W&t\cé lok PrfhadiuRPd@%es havin a zeolite

Xsni cal ca] cal ca] caJ ca] ca] ca] ca] ca] ca] ca] calca
srugijeea POR [T 1 (it} QRSB da] DITE SPGB bith aion] R QA ApeI0% by
weight; of (():nkekjor Ignore noble mgtals from the group consisting of ruthenium, rhodium,

nPnn r's snch
palp O D OR ot S LS A L2 Ll 0080 Mty
are édscabei faakampraindblva] 9@2t 606 ca] ca] ca] ca! 0; =
4r Zx| wr mgb] X] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] caV] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca] cal ca]
Of ecalrssa ithpy Bhaped Dodich wemibeviragpsied] Biathe ] Alh measkqds gf ceppanaingtion are
condHi¢AIE abE @izﬁﬁﬂl@ %bﬁ@ihgﬂr C&Js@nﬂ] Lk CRhsRl Badi€las %}63 alrgRkkhemical

cal ca]'ca] cal ca a
treafnagnty gfoprRgegeri %dc %W@ W(“Jayfojf@%faple) 310% & () 3°10% & (
)- &&$10% " & ()-CkQ zX910% & ()-!'I1"L %0%"#"& ()- !'IL

Wh%/%g/./ﬁtageg) oé& %%ﬁﬁ‘ggﬁﬁ%@% %g‘%{&@é@yﬁ 8ft/ }Pey%anz after deactivation

has %@OPtet&in (the p®cess @lﬂth@/&)l‘a&ér(t)miz@hon Yhongpedersted by a#method in which

the ?f%%t %jongiifiﬁb ‘% %a%?rl{%@ ‘fge qmeido off1 bn alt(z)irgeted manner. This is

prefgrabbogagried outswan M §a5 -A@Nosp emomajl@lg pr%d%f)med amounts of
oxygen-donating substances. This regeneration process is described in DE-A 197 23 949.8.

It is also possible to use the regeneration processes mentioned there in the discussion of the
prior art.

In general, the reaction temperature for the preparation of the propylene oxide in steps (i)
and (iii) is in the range from O to 120°C, preferably in the range from 10 to 100°C and more
preferably in the range from 20 to 90°C. The pressures 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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%40%& ()-!D %LO%&' ()- 10%& ()-"10%& ()-S'"

$10% x. x& () -=@s

LaBb@ f / MLOY@E ()- """ F‘V&O‘V@4() -1\ FOL0%R () - &9

109 ()-!" 109 (

Y, 1" 10,40
The £ OBl prPPﬁ%ﬁifaé S EIOD SR in 1o G ep ipggneraly
sele@ed 69 thaNFtIgomoi% Biiegs pyef@ably dnae ange frogﬁ_(lﬂ/&) %() -m@ye preferably in
the (1)/ e/dﬁs&ﬁgﬂ% t'5.0, artlcularl referably in the ran e from 0.9 to 20 and in
T0beba’ () - SGa> S IV de () -9P109%& () -

partrm /akrhefan&%Lr%Wd }@@&' ) 9| "1096& ()--f 1096& () - j

kK1 mqg !lUuSll" $10%3$& (

Thefrégg %%%%@eét) r Llr%?é%&gé gtaé%%i%eneg%@ synthesis depend

esseﬁﬂﬂﬁ@ﬂ(e)deﬁired conversions. In general they are less than 5 hours, preferably less

than %14‘8%% gx} org rdea b 15%91@%%15 9‘{@&%@%@59%‘% 40P half an

houryaowo&' ()-1S3
v 0v@a& ()-! X *3%0%&' ()-! X*3%A0%& () - Fx8%*, - }[INBT!

As ‘;‘7!1‘8@%/‘ g;/%@mzef{e) g 0/%{'3\‘1 C%I;S@Pt }S; Ofg%)%%g Ok 17].6 to use all conceivable

reaciﬁ)rigylﬂ_& k- Heg/t&%(%l% Q?yﬂ(&lﬂ( %?Sﬁ)%%/ﬁ%& 5(13) ré_é?&)@%'&ol( jestricted to an
inaiy ot e ol bty D 1o O TRl Bsagads oftfred vessels
04090& ()-! \/ Ya0v ()-5W6788991 A7~ =1 1 @

Fix %%Li‘é‘%cftj%rs %é@é?e&%b /{' )lSC %Qﬁcﬁﬁ‘s ?()r fg% /grogylene oxide synthesis. Further

preforeaceyis\giveno using ﬁxed-bed tube reactors as fixed- bed reactors

' @10% u& ()-9/"10% u& ()-F.10% u& ()-!a %BW0%u& () -
In th&l_ﬁév%ge/%#lbe p%% ' PEORY CU%IHS@/@XVIEEEET& R}%@@@i; )%Qpi(tyeg particular
preference is given to using an isothermal fixed-bed reactor as reactor for step (i) and an
adiabatic fixed-bed reactor for step (iii), with the hydroperoxide being separated off in a
separation apparatus in step (ii).

The invention is illustrated by the following example.
Example

Propylene oxide was prepared from propylene by reaction with hydrogen peroxide using the
method described in WO 00/07965, with the reaction being carried out in methanol as
solvent. The solvent mixture comprising methanol and the methoxypropanols which was
obtained after the propylene oxide had been separated off and was to be worked up had the

following composition:

about 80.0% by weight of methanol,
about 5.0% by weight of methoxypropanols and
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
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10-u 10- u96" 10% u& () - &@@+Bj BzCCDz[ 9_=!

I a, #394.09& () - 33940%@& ()-'\339%409% ()-Y10%@& ()-'S
%4 0% ()-! N %d0%@m& ()- DEELFFSGG[9 =! !S 2

Yd0%&' ()--!S2 YAOYR ()--& 10%@& ()-1S-

was ({%&%@ gnsfﬁéf}g 95 13 SNV HZHA HHL | @

1 S10% u& ()-!3$10% u- u& ()-f"10% u& ()-gL10% u& () -

For &Q@Jf?@e} USSR L QK@ (dis1fed Kyith MNMRBLA dividing wall column having a
L 1 Q& " 10% u& ()-@) 740% u& (),-%' 10%#%‘ Q- L
side g{f@@ge#}glt{l )mqtlpqgo eing taken off via the top of the column, the methoxypropanols

bein ‘iﬂ%gtt#fg ﬁé/éiegr'(') ‘asﬁt%l&ha(télé frbb%@%%ﬂtg&?ﬁd water in admixture with
- U %. U& () - % u& () - % u&' () -
propyfent gyBbRein (A Stebie poi bty e (). s
SSSVTTUU K@
- " 1.00 ! - f 0 ! _ 0 0 ! - 0, ! -
o MR ORISR A R s o e
sepagynodthyds&alcplatedpop vanariver pawerglivifed by $eobgayzhrutper yoit time
of thd OB&uk) 1d BEOWBGrdred YKANEh \ dhk" 2di@hn 1 OB Gohfi® Sarfahgéménts, the
2%4.0%b& é‘g-f L1"109%H & é} -0 * 0/(_10% & ()-,!x*
contgkE SROYY i HE GRIBRICCHSPER] P d | bE@ Lobi 1
%40%bch& ()--! F$10%&' ()-! F$10%b& () - & 10%&' () - gL10

T e ol & INl.O 0 T <
Corgg ibinshy 200, R ARRIRLEETeARLDh) L7 ERGE, Gling "0

%4.0%b& () -: &&@L0%&' ([kW/fkegéh)] [%]
ConZaR%bNRE fa - - dddef gggzXI<@ 10! 10vbvb
with side offtake 0.98 -

Two conventional
columns connected in
series 0.89 9.2

Dividing wall column 0.73 25.5

It can clearly be seen that the dividing wall arrangement had a considerable energy
advantage compared to the conventional distillation apparatus, since the energy required for
the distillation was significantly lower than in the case of distillation using the two
conventional distillation arrangements comprising the conventional column with side
offtake and the two conventional columns connected in series.

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

propylene oxide synthesis.
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10vbvb!\ ", 3%40%bvb& ()- '\, 3%40%bvb& () -
'\, 3%40%b& ()- L& 10%& ()-!X ! 9%40% brb& ()-999;
hhi*jjoM @ @ %0% Z& ()- H1e
%0%b& ()-! F$10%b& ()--!F$10%b& ()--"10%& ()- @Q.10
I T e | ¢ 1 @ 9%0% ,# %WO0%W& ()-!'X #
List (éigéo%%?%%%}%%@‘r%gﬁﬁyl @

%40%b& ()-f& 10%& ()-fl 10%& ()- & 10%& ()-fnPnnnol p
pabo@t@ed%@@uﬁl 5t the ARG Qﬁ@@fﬁake !a%%f the dividing wall column

870D S 10%& () - S 10%6& () - 9+ 10%b& () - S9(
BRSO e g»%?e@
%(3,% R9/60806 pf the DIOMcpRH( ) - v 10% u& () - | 910% u&' () -

xst Suvva} [9bC@! X @
wag’&}mé)}’g“% %%89(0%@’5?)5%‘& B%F?() Y 0@ 940%iu& ()-Y! NF
%(BK{'IG{W@M(S)SWCKO%M@OQWWB&I@% u& ()-bxyz@zzzzzuj @@

Mﬁe({&:gloﬁ thelilfiw and offtake part .
10- u&8" 10% 08&’ ()-sss 006 U& () - &1 10% u& ()-1\" @
od ddaidang yallz{ | | 4} D~} [ 9 @@l |* 9%40%bcb& ()-!D
940% b b& ()-!; $10%b& () -
10%8& () -y! 3510%b& ()-w' 10%& ()-gh<j @!!Sf2

vl O55Hb& () -1\ & 3940%bvb& ()-s!\& 3940%bvb& ()-s9!
L " 10%&bdilinSfraction (methanol)

o 1B RO I BB o
04 OWTOWBIED( ) - W 2uV7@ " f 9A0%& () -! St 940%bb& ()-! N3
g % pggﬁézrg) - S&" 10%& () - 9109%h& ()-"10%& () - 0;

NN L AW =

aBu

on?enser
\Y% Vaporizer
d Vapor

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.
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109B& ()- 1\,
%d0%b&' ()-9*" 10%& ()-SL' 10%& () - 9s$10%& () - 9! 10%&

)-= ~_@10% u& ()-1910%y&-()- 10b 10b

10b98" 10%& ()-f  3109%& ()-S'\ 310% V& ()-S

~ 0 ' o s ' _
Weéﬁ%k _@0f 10% & ()--!1"L 9%40%uvu& ()-@NL

Y u{U& ()- @0% u& ()- 3@10% u& ()-!3@10%Uu& ()-5J

x, }[ 9+@ 10uu! f 3. 3940%u& ()-y! 1" % %d0%Wuvu& ()-"!1%

0 0
/&%Peér&tl\e)so vgﬁbqu,xtm@ alqedf 1no)@@s g i )sepap:ﬁtsa in a d1v1d1ng wall
%d Q8fauBhuRitd )a- ll)@»p/b(bl&ng )frdcu&l@%m&némg rih&haﬂ(ﬂb an intermediate-boiling

%4 %/%E%tgfg{) Récfgtlﬂ%}(()@e%%% é% G(;-:&o:) )besogl%lloatlgol of the methanol
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boiling fraction comprising water and propylene glycol.

A process as claimed in claim 1, wherein methanol is taken off via the top of the
column, the methoxypropanols are taken off as azeotrope with water from the side
offtake of the column and water is taken off at the bottom.

A process as claimed in claim 1 or 2, wherein the dividing wall column has from 15
to 60 theoretical plates.

A process as claimed in any of claims 1 to 3, wherein the pressure is from 1 to
15 bar and the distillation temperature is from 30 to 140°C, in each case measured at
the top of the column.

A process as claimed in any of claims 1 to 4, wherein the dividing wall column is

configured as two thermally coupled columns.

A process as claimed in claim 5, wherein the solvent mixture is separated into the
low-boiling, intermediate-boiling and high-boiling fractions in the column
downstream 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

the low-boiling fraction is taken off from the solvent mixture in the feed column and

the intermediate-boiling and high-boiling fractions are taken off in the downstream
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partly or completely condensed before it is passed to the other column.

A process as claimed in any of claims 1 to 8, wherein the propylene oxide is
prepared by a process comprising at least the steps (i) to (iii)

(1) reaction of the hydroperoxide with propylene,

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

(iii)  reaction of the hydroperoxide which has 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 (ii) and
hydrogen peroxide being used as hydroperoxide and the organic compound being
brought into contact with a heterogeneous catalyst during the reaction.

A process as claimed in claim 9, wherein the heterogeneous catalyst comprises the
zeolite TS-1.



