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I 1 - PF 0000053762/ Kg AS ORI NALLY FILED 5 Process
for the continuously operated purification by
distillation of the nethanol solvent used in the
coproduct-free synthesis of propyl ene oxide, w
met hoxypr opanol s bei ng separlat ed of f simul tanVQ%E@P@&%m’Kg
The present invention relates to a continuously

AS F‘ he purification by distillation

solvent in the synthesis of
propyl ene oxide by reaction of a hydroperoxide wth
propyl ene, with the nmethoxypropanols and the | ow

si mul taneously using a dividing wall colum. Preference
Pheh s Do R BT  bYHod 1Rl Bthanc

sesuvaitaded it thescopoodinaifreexynthesist ofqn-ppylehe gkidepwithrthe

et nanol TRanatytepAh: el YoRaritky htdimbiidilassn>: W "

fraction fromone of the side offtakes and the

nmet hoxypr opanol s bei ng obtal ned as azeotrope wth water
as the other 20 internmediate-boiling fraction fromthe
second si de offtake In a preferred enbodi nent, the

The ettt ity 0cp GARLRR: el tfore, rlhe awtiarion by

distillafion b€ ther methanoltysed a pylventenahé sinthesis dfepropylancexidbypy reaction
ofa l{%ﬁﬁ)g)teh%%ndeo\fwth %E&&Yén% n@ltWtﬁJﬁ%ﬁ%@F%@fﬁ? eth% }(8}2 goﬁ’érs and high
boilexgdeing S@Q@rated ofriomltareeslymsmng adisiding walh eoluawe Predercnes is given
to usﬁg 'm:{?'l £v1h b s%l ﬁlﬁg’sl‘ He s)o vee fikthde obfthihed ﬁ?tﬁte 's?ﬁ}hesm is

rOXI prop ene to give a_pro
separpfed tintoea mlglg ctign, @h@gbyh:@ R braptden amh twip interenesipte-boiling

fractll?iﬁ{é]I Wﬁﬁh@t’ﬁhﬂ(ﬁ be(ﬂg‘ ()btfﬁﬁ&%sa&dcqme%e&% BIMRAFAGRN from one of the

hydr oper oxi d m xture resulting fromste (I%h
side qfftakes andthe M%ﬂpm@q}ww%@mﬂe&@sm FDsayithhwater as the other

1nterr§&ﬁ§t%ﬂ§oﬂﬁlg°frﬁctidﬁ 2618Rhé kéconWside ofRaRNVh %n?efegr@d embodiment, the
Accor h t he

e reaction of ene
divid w@ﬂéiwwén plaR bs 1pihefarm pf therthallies colymanss (i)
and (iii), wth the hydroperoxide separated off in step
In thé l:llls)torggrlynpq'ocrzeesgesseo the' plt‘lgre art rp?‘%ﬁ)trlene 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
comprise at least the steps (i) to (iii):

(i) reaction of the hydroperoxide with propylene to give a product mixture comprising
propylene oxide and unreacted hydroperoxide,

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

(ili) reaction of the hydroperoxide which has been separated off in step (ii) with
propylene.

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

reaction.
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P -2- PF 0000053762/ Kg The reactions in steps (i) and
(iii) are carried out in two separate reactors vvhich
are preferably configured as fixed-bed reactors.

advant ageous to carry out step (i) under subs (W
i sothermal reaction conditi oﬁs and step (iii) hﬁMS%ﬁng
adi abatic reaction conditions. It is |ikew se

The mdutiortsageeteps f(Or and éii) eme tdaaied oubén h@b&fep@:etbemaﬁioy's which are

I d. Thi [ bl .
eGP PO S kol B e 9 e
substantiedlgr Mbedmyﬂrmgtﬂmnpmondﬁtidas die oy t(luc)ullmdély adiabatic reaction

condfofl 3 e85 490l OP oLy AR B8 s
90% and that in 10 step (| i) is about 95% based on

This fafford §éq)6lenc9’i§ E)B%B{aﬁgééﬁg?d gﬁlglr%oztip %l@‘l:nt%grtgg ﬁ?dl%ﬁéf%% dg%sed is

conversion 1s a : ene
preferablycleydrogampesdxidd dine padicaboly afengdisolvetds imegianol.
selectivity of the reaction, this process is also
referred to as the coproduct free synthesis of
Here,ithe hyilengen prraxde q@verseominopon ¢inds b abdv S50k th80% and that in
step ﬁﬁf?sr SbSA o bfaEé?m)ﬁ‘ s(f)ngﬁHr @v@P'EBfH ﬁbﬂ% tﬁ@%&ﬂﬁﬂkd@éer}i rE)gr()xlde

vent, water, er oxi d r oper oxi
convezpign 1ahogt 9t 3 prwlffsw S§IC&FI§IW p&abOUé P, the
nethoxypropanols vi z. 1-met hoxy-2-propanol and
0X - [, which are fornmed by reaction
OW‘“Sf t%ilﬁpﬁsélnéelee%vgfg aﬁo {he geAcHaRothis pEpeess g dlso referred to as the
coprodu@hfr&0dyntHegis AP pepsdna ke, such as propyl ene glycols
and also relatively | owboiling substances such as
acet al dehyde, nethyl formate and unreacted propyl ene

The pﬁlﬁﬁ/laidi@uw EBa0 beisepdrited oitdtoiha mikhge c@ih@ﬁ}fllng Metiatloll8s solvent,

d_f.rom thi t
water, hy e NGRS i ST par i BT o0t Bpraghgts are, for
examplel che Gnﬂhoxmopmbhamm bnstthdxy - Irptdpanylp and D@k thoas- -popanol,

. Jmateri al L ue. - Thes ropanol. . et h n, be used -
whioll el ) rAEuGE ol BRI Tork ' SO Fun et s BTl En-boiting
substdtves $eq:iaaatp|rmpqumeoglgssle$ndaﬂso eclatinelly flow-bod gy sutistagees such as

e t
acetafdlaﬁf g?ehf?{l f@llrﬁag J ﬁk}ét%?tgg%? ﬁlér@ e[r%I Qso #@éeﬁﬁn dt¥nc k?r?&ﬁlre The
propydéreragitde @mbtanne@drmmﬁlys wwmhyefra@(mahdsnﬂatm Thi s
procedure is costly because it has an increased energy
requi rement _ and an increased outlay in terns of
This distilation adso gives Factions pyhaeh ccunpmscfenggm and thevmathpsypropanols as
mateﬁ’aﬁ& 'oF‘vZth 'hﬁeselab’ bﬁdn%PEih@ﬁ G BY Sdelt! Ftex@mpRe, ak R6lvents in surface
hanol used as solvent in the preferably
coanw t-free synthesis of propyl ene oxi de by

The separation processes carried out for recovering these materials of value have hitherto
typically been carried out in distillation columns having a side offtake or in columns
connected in series. This procedure is costly because it has an increased energy requirement
and an increased outlay in terms of apparatus.

It is an object of the present invention to optimize the purification by distillation of the
methanol used as solvent in the preferably coproduct-free synthesis of propylene oxide by
reaction of a hydroperoxide with propylene, so that the methoxypropanols are
simultaneously recovered and the otherwise usual energy requirement is reduced. The
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35 reaction of a hydroperoxide with propyl ene, so that

t he nmet hoxypropanols are sinultaneously recovered and

t he otherw se usual energy requirenent is reduced. The

-3- PF 0000053762/ Kg sol vent, shoul d be obtai ned._i

qual ity which enables it t6 e reused for the HFOBO&)S”&/Kg

abovenenti oned synthesis of propylene oxide. W have
solvehDshodlld beabbthined irod jeality ndhichcdnableg it thbe aesed forthie alsdwementioned

roce for the 5 purification by

oper at ed
Symhﬁ@%????@?ﬁﬁﬁoﬁ ®the nethanol used as solvent in the
preferably coproduct-free synthesis of propyl ene oxide

we.tpie R4 Wl Bisc iR s R BleR B9, Xl BlcARi SRR s for e
purifi¢ateorpbe distitlation efthe anethammd s gl solpend v thespraferably coproduct-free

cas . . tiaon

synE0 oF BARTGY, SHEE BY ifadtoB TS bl Bopkilfive A YRR iftso the
methexypropaspls fofmast inpydierdingowald eolbmn: eact i on of a

hydr operoxi de wi th propyl ene, with the nmethoxypropanol s

and the [|ow boilers and high boilers sinmultaneously
The pessery wpnlien egcatlinglytspwides teheoridnupasly apsraigdeprocess for the
purfig B BisuhaliGf of M MRSkl Sad A VST IRINE Ry BCLY o Pidhylenc
oxidechin Fragdon b arhvdrensenxide Wil RIBPYERR GVith theymethexgpropgnols and the

low bBHER andl AR Bdferd dimbRaR@udR tRideQcpralc@FE Whef@h (RN Emixture
t he synthesi s of | eng, oxi de. The

for ne C ropyl € e

obtainggk i Ak Hmhsaisds Er,actf%g%dafl@ dyyjdingreall ¢olugBod purity as
an azeotropic mxture wwth water. Conpared to the
processes disclosed in the prior art, the novel praces

The g3pcestal (IF QLSRR inyeficREPgRIcY thegucthiiol 1o heiohamegin F’%f;%cwﬂay pure

form @ %o BE aBRP@IRL eased ot HRIPM, for theesydihekidiofprogiléne2bkide. The
cul gr. w ener gy consu(gﬁti on

methGRREOTPPBr oA HPaUED T EPE MG SRR with water.
Compfﬂ:hitcb emenp_tocayi&s disalased eint i_{_lg!’la‘iqrcmi,_lmm melglprm:esgenbltlyc present
. onventional . col ums. is is hi advant ageQus..
invenfign PR 4 RRPOsA SRV g7 piParn® b u RO, DR RBtne wan
colunan tHas/a gartpuizalyl lowotnengy bensumgptipnand itbies offérs adeantagesus éetms of
) k¥ | . \ : T _
the 5eS REBirphefl PUE o Ot cliip A alt, #ety B Sphfencional
colunmest Wbisyip highbynaslventagecarsdor indpssrigliush. wat er to be
separated fromone another particularly well. In a

preferred enbodi nent of the process of the present .
According it the presepleinzesion, adiadiag wall ¢rduma haviagtwe sidgrafftales is used

since ! iMA11SWE ShOIdw MofsrsaHd heh hieds doSbd %ﬁﬁ[‘ht&f bffeshd@8so enables the

internmedi ate-boiling fraction fromone of the side

methasof tagd ethie FREthOREDTARANOHY I PERAIOBE Wik valelk n by Sepagated rfrom one

anotheZ fAtEGIRA Wellh water as the other internediate-boiling
fraction ¥romthe second side offtake. Distillation

col utms havi ng side of ftakes and a dividing wall,
In a prefeicdadritsrdimbntoofr thé @roceds bb thespresent invention, therefore, the dividing

wall column has two side offiakes and methanol is taken off as an intermediate-boiling
fraction from one of the side offtakes and the methoxypropanols are taken off as an
azeotrope with water as the other intermediate-boiling fraction from the second side offtake.

Distillation columns having side offtakes and a dividing wall, hereinafter also referred to as
dividing wall columns, are known. They represent a further development of distillation
columns which have only one or more side offtakes but no dividing wall. The use of the
last-named type of column is restricted because the products taken off at the side offtakes
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35 dividing wall colums, are known. They represent a
further devel opnent of distillation colums which have
only one or nore side offtakes but no dividing wall.

The use of the Ilast-nanmed type of colum is r i
because the products taken off at the side offﬁ’?@ﬁbig&mg
PF 0000053762/ Kg are never corrpl etely pure. In the case

are nef/erpttcuntulcueb{ pmteerin ohd cate ohprcxiiudts takdrt af{em liha didee offtakes in the

enﬁcﬁn@&t@ﬁ@&? c%ihd'ﬂé o‘?"%%ht e IS %l e}y\"{' m lif’qlfﬁl({l fdrm, the side
produsd atilh 'pmtams @papqrtlmmsofdf)WI-bmhmg)ccbmpﬁglectsmpmnh shoulidbe shparated via
by the W%'[ﬂ tf?cec i [%%)?L‘jct%/ laﬂen l?)Yf 4t &ﬁ’ta}(ésn L e sﬁiﬁ;ﬁanrﬁogecuon of the

ucts t Phew 8
colur@lecwhwh ar usalls t@b¢mmﬁf lmamuar@mnsum Isjdet phasiucofstill i qontains

propASHROYE i %llélge éq.%emfongdfﬁfﬁ% $8ral |sideO Bk B Scolumns is therefore

proportions b0|Ier use of conventi onal
restrigled| o ey H'k‘éhléb mgmgnnaé,ect yide plfodu@ts areermissidel t o cases

in which contam nated side products are perm ssible.

However, when a dividing wall is installed in such a

Howeysr, e ¢ Hividiap avalk lso‘ﬁSta’é%q Bhsuchrp gdumnothe sspareiden adtiginscan be

1mprd%BSTﬂifs t 5% Eéifstﬂg@ﬁbﬂ?#ﬁk@s ittdeQBI%' I*ré#n §1d'fg\q{r0&5(%§tno be taken off in
ro 0 Dbe t.aken. o | 1 VI dl

pure fogm; M% ingiwall 13 Histalicd i Qlerfg&dffffeamoaﬁ and Belgy g éecd point

and the eide Rifftake. "I'EhMC?IIhBe silxs@ lmbfabar%wéﬂm &radanliee fleredfl plished into

place] Jt k g[ab%fﬂ%f dflﬂﬂ-ge B?Cft’f)g Eell usfied into = place.

% seqtionqad; prey crossmixing of
liquidsend vaporasndams ewentle enivs eoluamorosd sedtiofilincthnshrivaptie column.

is S&d Ll t he entl Lum cross section in thi .
This BEQEETNG XSG Dt of SisifuiORCemES REtesl Ttk fongtion of
multidd>mp0deha1mx1ures othoso somponentselthvie sirhiter boilagt podmtat | on of

mul ti conponent mi xtures whose conponents have simlar
boiling points. This type of columm has been used, for
This typampicelunirohas beensspdiriat example, fon t]lmsﬂplaaitlomoftaurlmtraf mixture of

the célﬁﬁqlﬂieﬂgﬁ)@?ﬁ% re'ﬁfa%@ a@%ggrfetaé]lﬁfo‘ﬁjt%g g%af gf'if”i?ﬁ)b %rat?‘g sépration of

a mixgers o€ henzene tolwsae arbixYpnedES ¢030433BmdsBshesapartion ofemixture

f n-IR&BAL, AL hePfarRiand nTotide P P2 xane, n-heptane and
o n- oct ane (EPEIE)1 f22 367) . Dvﬁ@g wal | col ums can al so

be used successfully for separating m xtures which boil

Divi Q&tallocfblﬁlﬂhé Y¥a BRoObel dsedodfebessBRlyHor abpatatitll WiuRS which boil
hﬂr@f ltﬂglhl ch chem cal react| ons can be carried
aZCOtBQH“’a\Hlyt 3&# neous distillation of the products are
al so known. Exanples which may be nentioned are
Finalgrﬁlgfgljgfériggl%}a;]g?:g@ﬁgsanse%ﬁcqll %I% o ogsa ponllf)é %glt'r{e out with
simultaneous distillation of the products are also known Examples which may be

mentioned are esterifications, transesterifications, saponifications and acetalizations
(EP 0 126 288).

Figure 1 schematically shows the purification of the methanol used as solvent in the
synthesis of propylene oxide and of the methoxypropanols by distillation in a dividing wall
column having two side offtakes.

Here, the solvent mixture resulting from the preparation of propylene oxide is introduced
continuously as feed Z into the dividing column having two side offtakes. In the column,

this mixture is separated into a fraction comprising the low boilers L (acetaldehyde, methyl
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Figure 1 schematically shows the purification of the
nmet hanol used as solvent in the synthesis of propyl ene
oxi de and of the methoxypropanols by distillation in a
dividing wall colum having two side offtakes
Here, the solvent mxture r'gs'ulti ng fromthe PF:(J)800053762/Kg
preparati on of propyl ene oxide is introduced
formatgntherntwousteymediatedsdling fratctmns M1 dinethdnoly and)Mmfmdsthmtmopanols
t
as an PRt WhhEEnd 4 Bl E8tTing 1l i BolbIS e, ppopytene
glycol)acet al dehyde, nethyl -5- PF 0000053762/ Kg formate),
the two internediate-boiling fractions M (nethanol)
and M2 (Ianet hoxypropanols as an azeotrope wth vvaterﬁ _
The lew doders daareitakencdhpirthe fopgofithe dividing yailll colyms andhthedrigh boilers S
HLARY hEbKiond Ycol ). 5 The low boilers L are taken off
areoat Q%e top? of the dividing wall colum and the high
boilers S are obtained as bottons. The val uabl e

The \Qllﬁglécﬁl%dﬁéts aMf alyE M &rd aleR off In h&m'd' &Ugﬂe&fs ORAPCPHR the side
formfromthe side offtakes which are |ocated _one

offtakgp syiich e dagatsd O%lab‘?‘fﬁ theppthgi déor this purpgess oif 3% @ossible to use
recei et inl WHI@F ﬁieVﬁﬁﬁidl (51' Mﬁdéﬁmh@evabbﬂ Wil bercotiete@ Nimd"ehich may be

be co and which may be |ocated either
locatqdr?éti?‘ 6‘2"38595?58;@ ciE’&'I“urm Such a dividing wal l

coI um preferably has from15 to 60, nore preferably

Such 3 BB ), Elemar et Eiu EPRCLS BLo SEe BB aH oo (o 35,

theormtuhptmedﬂml progeisngf shec preserdeimiventionl aarabprcmheerdr edt particularly
mhodi,pent of 1}hgeéorocess of the present invention,

adva“?‘f’%?'é%lg}l%mgtsﬂce FOTEl: ng wall colum has from15 to 60
theoret| cal plates. 20 The upper, conbined regi on of

o S ARG5S b IR LTS B iiin
wall qolhemn basfromulfizer60dheareiéaat platasal plates in  the col umn,

the enrichment section 2 of the inflow part preferably

has from5 to 50% nore preferably from15 to 30% the
The upper, spmbened gegion pf 4he inflave and pfftake partt 1 pt Becolng prferably has

from 51880%, nide g&%raﬁﬁrﬁmﬁ Ir1§ft8 r3@*%! Yof Eﬁeqmalﬁu&ﬁeﬁ&%céréﬁcal plates in
stri plngsctlon take part 25 prefe

the cqla@nf RLichigen segtiGR e} Bxeépﬂwmagﬁ ﬁr?fsm hsh aSOfr(yeg‘i,tOt%go more
prefe@Bly GOMETH toSHRA | A6 sﬁlppﬁng o Ui dfakie intRi part feeéralbllymas from 5

s from 50% re fe abI froml 0%
to 50Pumore’ isdrablag oy 15r 06 5P Sestioped 1 e rpftike par
prefelfably’lha'i ftem 5&%50%; fnforP rpeéfexraaty &oﬁlrlcsrmlsﬁ)% @he SH¥6hnendsdckion 5 of
on of oup, refe sfr m
the of§i5E Fire Bl Pas O s ot BisSRay Tan S S0 % ihe lower
combidmd regibalé ofuhbeslunin fréfecably haseﬂrorplsabeit)%,nndanarcfeiabtynfrom 15 to
30%,1;98 the region of thermal coupling 7 preferably has from 5 to 50%, more preferably
from 15 to 30%, in each case of the total number of theoretical plates in the column. The

dividing wall 8 prevents mixing of liquid and vapor streams.

The sum of the number of theoretical plates in the regions 2 and 4 in the inflow part is
preferably from 80 to 110%, more preferably from 90 to 100%, of the sum of the number of
theoretical plates in the regions 3, 5 and 7 in the offiake part.

It is likewise advantageous for the feed point and the side offtakes to be arranged at
different heights in the column relative to the position of the theoretical plates. The feed
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30 dividing wall 8 prevents m xing of |liquid and vapor
streans. The sum of the nunber of theoretical plates in
the regions 2 and 4 in the inflow part is preferably

from80 to 110% nore preferably from90 to 10Q¢
the sum of the nunber of t't‘f’g'oreti cal plates iﬂﬁ)ﬂ@é%”ﬁ?mg

regions 3, 5 and 7 in the offtake part. 35 It is
pointlii; lpeafermbl yalbe ated ag e qusitionrwhibke i frech ped tt eighid ntdre pséferbly from

thrceg F&gliﬁgo %t?(iah) ﬁlgfﬁ{sra%?ﬁegg Biow i i rS{t‘{w kheights in the

ufm re p03|t|on 0 &Y heor eti cal
plates. The feed -6- PF 0000053762/ Kg point is

The vaﬁi]ﬁé atp‘JﬂY coﬁﬁﬁ'l][ euqecg atlbg gﬁ'b&itsg eC B]};Jséntf fngﬁlétg{h: %st grelferably
conﬁgﬂrad eghfab!@\aaaaskedo@lummtchetamm&raaﬂomambmgm ordfired packing or as a
tray Y6HithnC BbH TRart l%d er agc%k@ ‘P&%% sﬁtf:ett gtapr Siﬁ&th packlng having a

I nvention IS 2005] gure el t

SPem@@émemmﬁn @mnltO&li t IIQQOrr%\MOmr pigEabil frosy almlaaﬁfé&) 750 m*/m’
as ordh36k] :pﬁ % Sichlpdckihp SOV a tﬁgﬁ s %ﬁ%xﬁcfﬂcﬁenb? combined w1th a

poss o use sheet netal or packi ng having a

low Pﬁﬁé@?@@wﬂh%@tl%ﬂeﬁ%f from 100 to 1000 n2/ ns,
preferably fromabout 250 to 750 n2/nB8 , as ordered

In thee%o% gWeé&ﬁuf gllg'latqgﬁ gﬁt%élcg u%waﬁl? 0 SSB' %%élg@p divided by the

dmdin@emms | which Qbﬁ%l@ts ol thd cfhrichﬁmﬂﬁﬁétﬁm? atdfaﬂfd]ﬂﬁw part the stripping
ur no ecounnter an_.of the

secticy ) oL SRR g s apof % b e taet anine Ggichment

secticdnf] ohmpant theebfl @sxme p:feferrhiﬂylprbhd\ad pmth ordehed $lackipgi orgrandom

packifg &b A% dlyiding 81 B AT Rk S BBIRR oS oF

parts thereof |s/are preferably provi ded with ordered

The SB%FLH@MB e] {oad%ds% aeeﬁ dl? M{ﬂge(fl&qltﬁlﬁgusqﬁr Yﬂ][ﬁ tﬁlagcq}l@lln}l tl§ the form

ese regl ons
of thenfegd sireant & vﬂ@cls ewapaseédhft @w-honﬂloguo@@ne@memmmaqd high-doiling

comp' BH@nt& OTlesmfeh&‘ s}njégmf r %[%Ine&fll U fguid eﬁgwﬂr&e %mcﬁl gntageous to

rrprlsest OW boi er nedi at e- boi
SUbJeﬁﬁ He-fed pirepgn te @fﬁé@ﬁéﬂﬂsvapmﬁwme@@ sbpeaaenily irg@ﬁieﬁ%ultl iato the

colurﬁﬂ EBJé. fivo-pRABVEL. gaddou§ &MY RGuid W ARERYR M he f8rd Bf Mgﬁ@éus stream
f eed streamto prelimnary vaporization an

and g %éﬁﬁw Thermelmmary vaariaio i E%rrlawl&w%ful when the feed
streath\SorPA1AS Selalivdy ]ﬁ@%ewﬁuﬂ:@cbf' iowibdilerdl %@rﬁcﬁﬁnmz{ﬂythﬁonzmwn

formof. o E’é?ﬁﬁe and one |1 fdstream
enablgs s CondeRile JAAEP Ps aken AT e SHPPIE PSR O BE POIFM R en

the feed streamcontains relatively |arge anmounts of

ow boi |l er The re [ zation enables. .

The (eGSR SRee Bars BIeeApY raR of AR PP pf B ifogyheiett
of atdéast Hencaltorthe 1dffow part This inflow is preferably introduced via a cascade
regulation in combination with the regulation of the liquid level in the inflow part. The

regulation is set so that the amount of liquid introduced into the enrichment section 2 cannot
drop below 30% of the normal value. It has been found that such a procedure is important to

even out troublesome fluctuations in the amount or concentration of the feed.

It is likewise important that the division of the liquid flowing down from the stripping
section 3 of the offtake part of the column between the side offtake and the enrichment
section 5 of the offtake part is set by means of a regulation device so that the amount of
liquid going to the region 7 cannot drop below 30% of the normal value.
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The feed streamis advantageously netered by neans of a
punp or via a static inflow height of at least 1 in
into the inflow part. This inflowis preferably
i ntroduced via a cascade regulation in conbingti
with the regulation of the 11quid level in theﬁhﬁf)ﬁ%”&mg
part. The reqgulation is set so that the anmount of
Adhekéngaitd theder prtuapikiies thas tthebee ansucddrbpt meast ofo appropidaaatgulation
c% drop bel ow 30% of the nornmal value. It has been
ound that such a procedure is inportant to even out
troubl esone fluctuations in the anount or concentration

R e e RSP TR T R S o

meth

sec
examplepin ChemoEng.akeshpek 1041 9§ HO2eM, rhenbdngebechnhk 64i(d289), No. 1,

; ; :
16-2% e Nt Parklitn pPPEARLARFEIN1990, [EF L6 Prokelt Ehgifedtin #({003) 33-
34, Taans ket 72 ﬂvﬂﬂ“d Pggi A $3PH4dh Ehemigiab Engingening ¥ (490 72-76. The
regul%g(hﬂ‘ﬂe@l%sﬁfs del&ri A i Rhis ggbi-‘ﬁrt caﬂ'ﬁlsﬁ’ e QQ‘B}Q&%7@?6§&F§ied to the

herence to these prerequisites has to De ‘ensure
procegpaintiie GreseMdPvHioat e regul ati on  net hods. Regul ati on
mechani snms for the operation of dividing wall colums
have been de&gribed, for 5 exa i n. Chem

ml e, 1 Eng.
The reglgtion pringipte; desonibashbejew ascheen fpwnd trbe, patticulgsly useful for the
contifud¥8R) opeiited burifibatiin, ofGhe sopRat BY idtilafien. Adlis tdaday Bl th cope
with %l%lgﬁg&qréhlolg'gh]éaéi’ggs ig‘ggss%iﬁgqgglsgﬁlgsgb@gqﬁ’]§réﬁl&¢'911993-) %ti?u_ndcr4 temperature
contrédngi neering 7 (1997) 72-76. The regulation nmechanisns
described in this prior art can also be enployed for or

applied to the process of the present invention. 10

A teriperatusgrdgatation devicecvipkle utilizes thb eldbwndloawqinasity abe réfbuxnchtio or
i.cul . ' .
et Be AL Bl 308 e YIRS g s section
of th¢ columny dhdinheasarionent poiobfee thepemipefdturct ragulatiensisi preferably located
. ke o e - ¢

rom Y3010 g Bond AL o ol S URREARY! WP o end
of theyeolusd. whi ch utilizes the downfl ow quantity, the refl ux

ratio or preferably the quantity of runback as

regul ati ng parameter is provided in the upper section 1
Apprepriate seitigg pnthe ta@peratise theperesulto imther bguid flowing down from the

sectidrEIMBE [RLdHlEnA B6iAL AVIB hiSthP UBH@ AR of thOgiRidfl whall@B)that the ratio
re preferaply .fromfo

of g e dlovee Tt BBow o i Tl o Ofegrart i greferably from
0.1 t€ DOURBre phofeemdy fraine). 36 0i6ng of the tenperature then
results in the liquid flowi ng dowmm fromthe

In this method, the downflowing liquid is preferably collected in a receiver which is located
in or outside the column and from which the liquid is then fed continuously into the column.
This receiver can thus take on the task of a pump reservoir or provide a sufficiently high
static column of liquid which makes it possible for the liquid to be passed on further in a
regulated manner by means of regulating devices, for example valves. When packed
columns are used, the liquid is firstly collected in collectors and from there conveyed to an

internal or external receiver.

The vapor stream at the lower end of the dividing wall is set by selection and/or
dimensioning of the separation internals and/or incorporation of pressure-reducing devices,
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section 1 of the colum being divided at the upper end
of the dividing wall so that the ratio of the liquid
flowwng to the inflow part to that flowing to the

of ftake part is preferably ffom 25 0.1 to 1.0
preferably from0.3 to 0.6.”%n this nethod, EF%%S”&/KE

downflowng liquid is preferably collected i n a
for exzﬁnplb\mrﬁcmjlmm ise tharaht eddio ofithe vapartstiedm infthe adlowrparandthat in

oo i 0[P AE IR L

punp reservoir or provide a sufficiently high 30 static

In th% gt)g\;gfn&ftwh%@ i‘lallgq bﬁﬂmgmfee % fetné)@%?uﬁ'%: qg@.ll{it%n aJchl {vﬂféhqltlhzes

asse nmanner
the qmnmergt;ﬂkam iaffy adéhcr dvegomf ey r@c&atpigeparam@@s is \Mewdpdaakethc lower

com‘tﬁﬁ%t#‘gg?:ﬁoﬁr@ofjg‘%f oltifR. Thd %bﬁoﬁlgi%ﬁc?téa){ tﬁ@ljefoq‘gtbsqr’ﬂh{h off under

ectors an rom there conv I nt er na
tempesatuse repintrpb c Ehey gneasg@niene ppapoforstheetempgeratulge ragolosionedgyice is

prefegf{b n% 'f&afgdvfrginn {d sik S Rl [pge%fer%ﬁ ty:ﬁ‘Bhlofbu"f‘rlg/ s, theoretical plates

nsi oni ng t e separ at rnal s and/ or
ab0V¢H@df’]ﬂ@?fﬂﬂ@ﬁh%ﬁdﬁﬂ@ssure reduci ng devi ces, -8- PF
0000053762/ Kg for exanple orifice plates, so that the
rati o of the vapor streamin the |nflowfptgrt to that

In addijiongthelgvel regiationsingolizan seqtion{ty, Gritomeofithe golsimn) can be utilized
for rég”uﬂftfh@&hé )Quﬁﬁtﬁmtﬁkéﬁ i3 ail the: lower bide cﬁhme lF%BttHn@ Magbose, the liquid
| ation rinein %Hngerature r S&‘ﬁlon devi ce for th
le"‘ﬂv&‘i‘i PPI7el “58 t"h“’e“’@H PE tRATATAREN Mg PYBTFIGH for the
quanfity tﬁh@ﬂbﬁtdt g Ppped RRleasttihke, @rtempadire megdll:ﬁldnon\i@ﬁcc is provided in
thed{yécig(()iltn sectl o 6 of the colum. The bottom product

taken of f under tenperature control.
The rreasurerrent point for the tenperature regul ation

o oYty BERRIARY SRS LORARETR Bl oERifs con e

fractibhaed cwethae nettiginot ke takeh uxth as liftetmediatdi lnmbn Mtlhet thevepper side

L s
offtalEeeQ&HD T él]tlbyg\@%ﬂa;{ﬂﬁ a?tggaﬁqeg{&ﬁﬁas(xﬁh&ztefmbaﬁé gtﬂ%fa‘f% Mﬂmgfa higher
boiling peihkethanwesthaniolies ofté¢rmediate boiter tMi2singstitlgeod, puntueaﬂ thg bower side
Ofﬂa]gsvel in the vaporizer is used as regul ating paraneter.

S regul ating paranmeter for the quantity taken off at
the upper side offtake, a tenperature regulation device

The diffeRnAX f8fuidbvet thet J&ﬁnﬂh &a:plﬁglo BOLURTEd BRIt Alatihg ﬂzﬁ‘arh&blsfor the
arrangenent for ex e, ractjon conp r|S|n%
heatifg: PRy Fa 15 &fs%latl%l%ﬁ%@gewa&%@%&t 4resgie o from 0.5 to 15
bar, preferaig|frdng ﬁtf%?ltsﬁtﬁf fl‘hg tr%s@ﬁr@rlité%ih istin@aduedd iﬂrthMtdp taf thd&lumn.
of ft ake e.ne anols are tak
Accoff RSty tirfeas B pPRSECRIHEVRERET a0 S A Biresolizgh & Scected to
mainfin thiggrepirdiianp®lan net hanol as internediate boiler M2
in still good purity at the | ower side
This results in a distillation temperature which is preferably in the range from 30 to 140°C,
more preferably from 60 to 140°C and in particular from 100 to 130°C. The distillation
temperature is measured in the region of the side offtakes.

Accordingly, a preferred embodiment of the process of the present invention provides for
the pressure in the distillation to be from 0.5 to 15 bar and the distillation temperature to be
from 30 to 140°C.
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of ftake. The differential pressure over the colum can
al so be utilized as regul ating paraneter for the
heati ng power. The distillation is advantageously

carried out at a pressure of,fromO0.5 to 15 25
preferably from5 to 13 bar.” The pressure hereP??OOOOSCi’IGZIKg

nmeasured at the top of the colum. Accordingly, the
To tee atbiler gtop @peratenf the hdivwdipgr wabr caluntthenbat tronbleffréehemanner, the

N

preferably in the range from 30 to 140C, 30 nore

In th g@é@g@ﬂ ﬁ&ﬁ@ﬁ%&ﬂﬁxfénﬁﬁﬁ&%%&& 1@9-%11@?, fi‘ﬁteﬂﬁé’d}%;%-i%%ﬂing and

) % 1 IstiTlhation tenperature, nmeasur e )
high-beiding effaetirrsf there aredaisudlin specilicatispsr i rmgspect eof the maximum

permf§i®ie ?Fﬁ%ﬂ%@%h@?‘?sg?&s: %g: RE A BOHerRf int ?ﬁe Rii83%fraction. Here,

. ..o bnven n provigc L pressure I n
indivigugk compencats tughe arer ertical 3otthe sspyation peollem, referred to as key

compdhéts |or &lsk Ok SRBEA pludifty b kB comporehRMRrdfs sfy;@ci}ié_@.c- - 9-
PF 0000053762/ Kg To' be a%l e to operate the dividing

wal | colum in a trouble-free nanner, the
Adhe?éih@?!@@ﬁlélé slsaw@c%i_ea UbAHeOR s P ﬁlnﬁlea?@nﬁﬁ&i]gietbbning fraction is
prefefiB B e X dEi A e GUDB; 1 HBper €nd of the dividing wal,
The diﬂisﬁihniﬁdb as @ctbﬂ thian me@_ce&rdnimeyl ddm@(fnéﬂl@]ttfbﬂﬁ&q high-boiling

.t her re.us spec ations in respect of_.the
fractigy i FheTighud af Do speg? B o i e ol B5iints © fxom 14 tgr80% by
weigthpprederabliy frérh S0nodifi% byrweciphtoof thdevalye wihixdi isitd el achieved in the

conponen ich.are.cri.ti.cal. to the aration
stear TR DI Dl i} rECliqlif st i JEE7 56 4 gt when the
concesunation od kxlyucahpenentsf ok dye bighhdmnbBng draatied iis highec, frioexd liquid is
. i i . ' iler
itrodted BISETAoh ekl AUy TRl LORLehluide St b OIS ower,
less ligeiglis anteetlugediintonthednflowisestionat i o of the liquid at the

upper end of the dividing wall. The division ratio is

set so that the concentration_of key conponents for the
Accorfligglyb el spegificrtier o thei low heilers gai tae datethediap twilingn fraction is

regul®kd %E%éy}l‘d Iofl kOnGhy pBWRE Hdte [Be hERTRgLRbWe? iSUE Pporizer is set so
wei ght, preferably Trom 30 to_ 50% by ‘wel grhtx of the
that the icqacepifrtian of kep compaRFAte ferdthe dowHoiine Sagtomin theidiqyid at the

lowelocﬁfd GHthé Hﬁviﬁhg vallTdiRodritit fordli 1f~oi tEiSQ% sﬁ%tghe,rpr@@]@% fréf 30 to
50% %yg’?pié@-’egf hﬁ}e\fqllgﬂg{;/ 7 tig ch Ing glﬁ]gipyecﬁg} é}% 5 %gst lisaggn o}f a% the side.
Thus) the meaiufqumirtisn?dt Ee thald ﬁ,\}lﬁth&ﬁﬂirﬂc_aﬁralti@ﬁ df kbe Goﬁlbﬁllc_nts of OThe low-

...concentr.atl on ey. conponents 1 s.lower essS |1 gqul
boilineStqap R biEdGr Eh BFAIRE PPRET BUPCERFoita hendbE pesehifien of key
compiohents petheflloweiailing frastiohlieldwey theht®ing power ivereduced.

internmedi ate-boiling fraction is regulated by neans of

the heating power. Here, the heating power in the
The venpenirateom pf lewt argbhigh 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
means of their characteristic absorptions. These measurements can be carried out in-line
directly in the column. However, preference is given to using gas-chromatographic
methods. In this case, sampling facilities are then provided at the upper and lower end of the
dividing wall. Liquid or gaseous samples can then be taken continuously or at intervals from
the column and analyzed to determine their compositions. The appropriate regulation

mechanisms can then be activated as a function of the composition.
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that the concentration of key conponents for the
lowboiling fraction in the liquid at the |ower end of
the dividing wall anpunts to from 10 to 80% by wei ght,
preferably from30 to 50% wei ght, of the v
which is to be achieved in ﬁﬁe products taken g’w’%ﬁmmﬁz’@
the side. 25 Thus, the heating power is set so that
when the concentration of key conponents of the |ow
[ t. [
&ﬁ‘%:ért egg et%x! df:%p 6fs Ll{%hgpe%mcél{r}t%%lg&? 1'5”1% %Eéé@&e rﬁet?‘nanol and the
mctho:o)rpp@pwntss mofa pdm;r lobvprifordbln gt ﬂfmtf)ﬁ%n Th; tangentratianeof the key
|
wmvﬁﬁ@# RO b SR E6Re MR EORDOREI SO AR PboA YA solvent
shoullde esa:’rd@tadarlyn beebelpy 8%sby rwmlghtadaivybo@ag ket pygponeRtsy are, for
K2 ARk Bl dchyie! RGHcAPeRThaR Boififg ke§ LofPbnent ter and
cxamge ectfﬁo% ﬁeﬁh ?1e?lcorrpou(r‘;d(gal1l gﬁels?elntg y Ogl%rré%nc% ?rgnwacran
propyl¢ena glyelpei ng i dentified by neans of thelr
characteristic absorptions. These neasurenents can be
carried out in-line directly in the colum._Howev

In a specifie cgphodiment Gif s dividing wal) cglugnm it is mhsocRpsaible for the inflow part
and tHEbiTRMte - ahnwﬁlhh%r& Ssparat&RITBi 6t dndttick bl itRS dRiding b.%!l‘l 8 not to be

OVIde e r and | ower end_of "the 35 dividing
preseﬁram OHEF& g’r“ gg@o é‘éhﬁlségaféﬁnfff’ﬁ'eﬂn%én?@%rln this™ specific
emb(ﬁﬂﬁiéntntmtkﬁlvki(ljﬂg" wan_domrﬁm ¢ad shusrcdmprisb et wst#]% phkically separate

ana t et e ne their ition e
coluriiey i sV E A helteEma i eianTif U ofs i be

activated as a function of the conpositi on _10- PF

In a Pﬁ‘?&éﬁ‘?sgﬁb dé%ﬁ@n%t? @%ep%éceﬁéptﬁoﬁrreo Sn?ﬁ% 10n, t%e%fc(;’rsc,e it dividing
wall erdtinoxy pondiganal & thermallywoupled oblupmsf er abl y at | east
95% The concentration of the key conponents of the

| ow boilers and of the key conponents of the hlg
Suchpihetnaally icauplpd cobimesgeserghy eixdhanige nvapoefandabiiyid peetween them.

HowdRk Oﬁ‘ﬁ g%‘apyalé’@ F@ tE)Emr h:gv‘fnbﬁich' ﬂ Gl etMatCtﬁgP %‘ﬂﬁﬁ ExctAhfe LG8, This

exa acet a e and
specifip gqmmmf:mg aseghec%wwﬁ ttlzat ah@ tlmnélly efﬁﬂpleér“@ﬁiwléﬁwéaﬂ also be
operfid/ 642 -différeft ﬁﬂé?&l'rés' WhidI0OM Bk 1tcﬁos§1bﬁ 1 achRve %et’é@l éeétmg of

colum, it is also p033|blefor the inflow_part

the tqrpperajpre; Igked reqiired,for the distdlatiop thanip dhe ?%ﬁwoéﬁé?owﬁﬂﬂﬁé?l dividing

wall Rylubiie Idi pdndtangit\We! dot Sreb@sartyofdR alPfRS&NhmhS t81R FRNVIUFA with a
hut to be physically separate fromone another. In this

Vapogdcific enbodi ment, the dividing wall colum can thus
conprise at | east tvvo physi cal |y separate col umms

h to be th | | | ed wit
s ey S3uplf Colfhes s PSR bl 761 Merta RBlng Gagjon and
the highebqiliegs &attiomare nikiearoff froer differeas colomnel iaud dhm@erwaigj pressure of

the c:?]ﬁnhﬂlr@?ﬂlnswlﬁgﬁ quélg gf)ﬁzlﬁtfpa%ﬁgﬂs IH( Ciy FH 1695 468 ﬁlbaﬁ’(%ﬂtr than

cou gxch ange vapor
the 0P¢rqumgipn§eewme the gelamn ﬁtmevleﬁh tllen@\y h@m&ﬂr@cﬁlones taken.
operated in such a way that they only exchange Iiquid.
Furth-gprlngre, 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 useful when the bottom stream from the first
column contains relatively large amounts of intermediate boilers. In this case, the
prevaporization can be carried out at a lower temperature 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 on the stripping section of the second column.
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20 specific enbodi nent has the advantage that the
thermal Iy coupl ed colums can al so be operated under
di fferent pressures, which can nake it possible to
achi eve better setting of e tenperature |lev
required for the distillatfgﬂ'than in the caseﬁtpogxﬁ37€ng
conventional dividing wall colum. In general, it is
The prexapnoeat stegan £an balféd tcheheowktnslsmnceither py atwdqdhasd $theae or in
thermal |y coupl ed columms are
ﬂwfaﬁ%&g #6%é%g%§§§g£§§ that the lowboiling fraction and
the hlgh b0|Iing fraction are taken off fromdifferent
AS:.a t r I f
ConvERLHTS S5 RR0 FRSBRPToR JaRtouR! ¥R Jafln ot 89, ol S Bty or
compledely rapadenseg fqrﬁathey ftgepasprd bt pRgher ecdempe This mnasure, too, can
contribRte B bdife? Seyrhitdh b fhe! 1BW- ﬁl’ﬁhh % JAfd fh‘i gﬁ%élﬁﬂ Hilg Itfactige Prorr391e two

Furthernore,” in the case of it can

mterl%h%taxbaﬂmgﬁaﬁﬁ@nﬁ gng é&@rtpzt@ttﬁbﬁqpémtwg tqf é'a%we amtﬁrrwbate boﬂmg

fractiGN b toak ¥nbthe@n addi tional vaporizer and only then
pass themto the next colum. This prevaporization is

particul arly useful when the bottom streamfromthe

A prefféréd emboditiht @pﬂieapreéess i alid prRbaht |1ﬁlwfdﬂﬁ0ﬁlmli&t@f0'ﬁe Bfovides for the
| at e ers.

me
hquldpF%@% SSieShrialen BB Bae BLIEY BeriSt calbfifs 8 e, partly or completely
vapmﬁmﬂmefc&é ir 8 fbcethhea:rmbrammmmﬁnd/hethb Qaskous strade akehrfesm the top

t of t second col u if this.colum .
of ong, 4 R ot gt RS BEFD SRR lyesotcispg BRI ived to the
othersblymirf.i cant |y decreases the | oad on the stripping

section of the second colum. - 11 - PF 0000053752/ Kg

The prevaporized streamcan be fed to the next colum
Examgilgshet dirgdiagt well piodigrenss tim ghenspecifia enbdimentnobtharmally coupled

colunRRAE MwiF Eéh%ﬁﬁﬁcalfjo F?r@k %3 ﬁﬁed {42Tﬁ1fs§ %Bm%ﬁhﬂr{% dr@ Opreferably

gaseous Streans ta
used @dﬁpltypemycrmsd@@@@%ﬁrbereot%b@ lseparate@ offafremdan mtaﬂmdwc-boﬂmg

fractiSR! APDrdid; %t@th@??é:s@ﬁﬁnv&ﬁﬁm R & RAHol hgkldtﬁ sBchHﬁtnttﬁé synthesis of

separati o I owbqi I 1 ng and hi gh-bo
propyflmcpmﬁscm & saparate offi ap eIPF?E'E}P@?@ b@l.lqru belfmaétiqhaﬁe to the

meth@%r@aﬁ@lst(ﬁs &%bfr@ﬁe SRR adindrnicARitd ¥&llers M 2 and the low boilers
dlat -boiling fractions fromone another. 10 A

andhtg odi nent of the process of the present
[ nvent| on therefore provides for the |liquid bottom
Iunns to

. Streamtaken fro of t he cou
Figurf s Py VAo o 7o e st SR rer Qunased jseries
Here ahd atixtead ¢conmining/tlhy mheeagas ealis is fedeas feddok enthierfirsn dohenn. Mass
of 1.0 e oF
s 007 DS A0 SR PAEGE SSBLEATIR (8 P PRLADY s 1. con b
obtainal wiathe top of the first column, methanol M 1 can be obtained from the side offtake
of the second column and the methoxypropanols as azeotrope with water M 2 can be
obtained from the side offtake of the third column and the high boilers S can be obtained at

the bottom. Energy is introduced essentially via the vaporizer V of the last column.

Another possible arrangement is shown in Figure 3. Here, three columns are connected so
that the column via which the feed is introduced can at the top exchange vapor d with a
further column and can at the bottom exchange liquid f with a third column. M 1 is taken off
at the bottom and the low boilers L are taken off at the top of the column connected to the
top of the feed column, and M 2 is taken off at the top and high boilers S are taken off at the
bottom of the column connected to the bottom of the feed column. It is preferred that only
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15 Exanples of dividing wall colums in the specific
enbodi nent of thermally coupled columms are shown
schematically in Figures 2, 3 and 4. These
configurations are preferabl used when two
internedi ate boilers are tol%e separated off f PE0gR053762/Kg
internmedi ate-boiling fraction. According to the
the cqﬂua'ms ritonn mihéoht the mat¢rieds ofetdienak takeatass theil ovem ndrpy irhmduction
opyl ene oxi de can be separated off as
]ntmé%) d§ ? gﬁﬁér M1 in addition to the
nethoxypropanols (as azeotrope with water) as

Figul} TR PR 5y Yooy 0 YVREH Bl fig e O ing e

ure var i ant

materidls of vahwerigded s é@dpﬁ e&:lthccnalirWSOeri wdhraedlwéhng wall column. The
t |
low tiff?l \l-/SeFu gnl%g FE ted dgggﬂ‘?hétb%gﬁnﬁ%”@? rtlgl-{ R%oxftﬂﬁe 'f@édeédl&}'nﬁ M2 is

as

taken off athe sidger{finks ofthe dividiagvyall edwan, andzhe) lcrwzrchqylmg proguct M 1
is taﬂeﬁ'o?f ‘ﬁ{abhe tbP f |t[=")(¥"c91‘ﬁl'ﬂne Hgh beAcs Xarethk&H Bﬁq'rdih%é Hﬁ/ldmg wall

irst colum, pethanol M 1 can t ai ned

Colurfua asrb@tfmn§ iEdffecyvely.ondy ﬂ@fdl't’lﬁélgs‘é%lb?ﬂiu@@lh?ﬁrﬁ“ sn%rgv fytroduction in
thcfdfﬁimhypgmepk/s as azeotrope with water M 2 can be
obtained fromthe side offtake of the third colum and
the high boilers S can be obtained at 30 the bottom

In a prBREGY ehbollithenodbl aﬁcbr@@sg ot tha|ﬂr65em lavé:hﬁmvaﬁﬂerfoﬁeeﬂuéé @Ermally

ast col um ot her po arrangemnmen
couple] Gel 4% coppsssed M ies BOR i o ul BOMTEGD & CasTIonH is fed
into thb €irst@bluiim from wltuch Inhd Iey baikds are slepetrnmdlmffemecmatmnoltnh eaken off
via ﬂ{eogdeb&ftfs%nmgfétx ng cpl drtmh%nadft f i hog(ryPﬁo%Llaﬁo S 8?23%1'?%09? lwth water
are taksn tofiken thdé Sldeﬁffmketdfehdat}mdomllanu fitdme wihach theihigh boileraare taken
at the top of the column connected to the
Offa‘{l?)ég%c?)?s(’)%e feed colum, and M2 is taken off at the top
and high boilers S are taken off at the bottom of the
two E&hHﬁE@ ﬁ@%@ﬁt%‘ﬂpfe fvhﬁ et LR vik *lﬁhiEEGl}?le Cs%NéHP mikfure to be
preferred 12- PF 0000053762 t he
fractl@mteqimfs fedrig nvithi the law, Oﬂﬁﬁé\ei%l sepamtedAff at ﬁ\eemp ard the methanol
beingd 8fRArdi L bif aﬁWﬂc %Bﬁbﬁh)’oﬂ S Sslimbi £ thé '?nétﬁ@xyfp% Wﬁfs éhsh&eotrope

vapori zers V. gure shows an arrang ement |1 C
with &ﬂ“ﬂn‘i’?l%ﬁ%?%% I‘?fft ﬁetth tp u'#lé the, Ry %frlhrgs Pﬁl@g Ssparated o at the

bottofBbetht ather ebluml be is fed as feed Z is thernally
coupled with a dividing wall colum. The |low boilers L

can be separated off at the beginning via the top of
the cohenid ekdwhivhuimie. soMet nsixtura ke be dfdctiatatédés fdddim Bfddupled with a

aiviafepll pOlyp hang g ST i B (7o g spiffco of via e
top offiitighfeed icobmsn, Shametlankkbbeing tefaraied bffeat dheytopi thy methbxypropanols

as azg&:rﬁmnwﬁgs\p@%:t g%}gg @a{rzﬁ%ﬁ 'oY Atythe gf&eyofft%ge ?{Ldé hg'olp?rl]l ‘gf?llérs being

scparated ofagidhé bettony of the dividing wall column

The columns of Figures 2 to 4 can also be configured as packed columns containing random
packing or ordered packing or as tray columns. For example, sheet metal or mesh packing
having a specific surface area of from 100 to 1000 m%/m’, preferably from about 250 to
750 m*/m®, can be used as ordered packing. Such packing provides a high separation

efficiency combined with a low pressure drop per theoretical plate.
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In a preferred enbodi mrent of the process of the present
invention, therefore, three thermally coupled col ums
are connected in series and the solvent nmixture to be
fractionated is fed into thg first colum fro [
the low boilers are separafég'off, t he nethanoFﬁﬂbﬁik37&ng
taken off 15 via the side offtake of the second col um

The swireent hax et todyeyfpactippated & ths pacvest ofothe préstiit inedrgion can de derived

o G B o 5K 0,

two columms are each coupled with the colum via which

Prop{ifif, B BE hed"iiHemit ) dc" bbobiiBfe, SR SpdiEnd Elnsafls propane,
with propylese Raghplopaed bring presenitied velumestatio i9€ fioot ahewt 87:3dn&5:5.

columm and the net hoxypropanols as azeotrope wth
wat er hein?,separated off at the top and the h

! | _high
As hysppespxidedl iscpaseiplertatuse ther knoxtn kysopasexidesmvbichtar suitablsr for the
reactiofll BMMthe Odrgdfic t Efinp@indMERNTHINNioENsiiche h§8¥0¥6€1‘6§(id& X4re" @rt-butyl
to be frq&é;oqg%s is fed in s coupled” wtih a )
hydropetnxifen gndsithyIRezenm hadiopatpxides ifaefermee Ak &ivan 1 usiag hydrogen
peroxidevad By drepérokiie or Siep oxiddmRdsyatesi &ithhah adwRudh Eﬂﬁ:%en peroxide
nmet hanol being separated off a{ t he

feed colum, the
SO]““PBﬁF”ﬁWE‘W% §banol s as azeotrope w th water
bei ng separated off at the side offtake and the high

boi |l ers .hei n separated off at _the bottom of the i
Hyd R G R s BERRRE. 1B0e B doiAle anBaaiiighe okocsy s dpscribed
in “Utlaranas Eacymomedid ofjindestriasChamisag” ¢t Bdition c¥oluaien] Hpages 447 to
456 random packing or ordered packing or as tray col ums.

" For exanple, sheet netal or mesh packing having a
specific surface area of from 100 to 1000 nR/ n8B,

. . . np/ . .
s B3 e 0 SOLTE P 0
peroxodisutari¢ epid anddi¢ exidadyn @t’bﬁ%tbﬁim@hamouh exolution of dydipgen at the
cathogE.qu’ycﬁ‘%fysIerﬁQB§b{elo%ﬁbgﬂ%l%rﬁ: acid ¥hen Eacgoxqg g)é?&gﬁfbﬁgsu-[ fic acid to

solvent ‘'m xture to be fractionated In t process o

hydrages pproxiderand;sylfari¢ peid, whish pethye racorereds rom a propyl ene
oxi de synthesis using the starting materials known from
the prior art. Propylene can be used as "chem ca

It is of cprse alsp peyaibis do pspar hydgsen proxideframihe elemgalie, 5
wi th propyl ene and propane being present in a vol une
rapi o of from apout .97:3 to 95:5. As hydr.operoxide, it
The figlngBal basd, 5 5ONEH’ foto e Aot Bim GEr U dBoRmAoEH aF Eustomary
technuai-geddle epr(ﬁ(?rct.tlhﬁreﬁd‘rglﬂg?thhﬁﬂ pqgit)t dfeat ds3e93 % gﬁd rilrl@alélchontent of not
a s of. such hydroperoxi des are tert-buty
more Y B B gl

and et hyl benzene hydr oper oxi de.
Preference is given to using hydrogen 10 peroxi de as

i d i n i i t. .
As .C%%Iggetg ﬁgf ﬁ?};: d&gaéer%ﬁ?ﬁe ?g Q?‘ﬁ’é’["% xTae] &)Pe%glleﬁc:e ¥ é]bﬁl’?ﬂ) using catalysts
which comprise a porous oxidic material, e.g. a zeolite. The catalysts used preferably
comprise a titanium-, germanium-, tellurium-, vanadium-, chromium-, niobium- or

zirconium-containing zeolite as porous oxidic material.

Specific mention may be made of titanium-, germanium-, tellurinm-, vanadium-, chromium-
, niobium- and zirconium-containing zeolites having a pentasil zeolite structure, in particular
the types which can be assigned X-ray-crystallographically to the ABW, ACO, AEI, AEL,
AEN, AET, AFG, AGI, AFN, AFO, AFR, AFS, AFT, AFX, AFY, AHT, ANA, BIK, BOG,
BPH, BRE, CAN, CAS, CFI, CGF, CGS, CHA, CHI, CLO, CON, CZP, DAC, DDR, DFQ,
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solution also being able to be used. Hydrogen peroxide

can be prepared, for exanple, by the anthraqui none

process as described in "UIlnmnns Encycl opedi a of

I ndustrial Chemstry", 5th ition, Volune 13,

447 to 15 456. It is Iikewlfgé concei vable to BEWSWGHK‘%

hydr ogen peroxi de by converting sulfuric acid into
DFT déOHx PN UEAR, 'EtDIaElVHT HsPIaEBdi ESBXEU&, FddU iFER, GIS GME, GOO,

HEU’_A/}ER‘ \'sf’lﬂeﬁﬁs KFI qna Bf Lﬁxﬂ' qee1.cN, 1 g('?@hlén { Hofle- 1 TN, MAZ,

éroxodlsul urrc aci S via

MEL MEbx ME{WMH CMES.; MON, MR, M0 oM, wréma" MBEW, MWW,
NATSNEfsUN'(ﬁ\I ff;' OYDIPAR, 'ISAEJh Iflﬁ@@VRb?xd RY ! l?’?EoﬁTﬁlol’{rl?le SAO,

rom

t
SAT eSP:E;e‘{Jﬁji%Bﬁa@FﬁgSEﬁggE&é’ O S SRR 50, Ham TaE: VBT, VF,

VNI, CRSV DO VS QU END YOG, Q@Wsﬁﬁctﬁfésbloﬁﬁhﬂxedzémctures co Pnsmg two or
technlca-graegro uct . ref erab has a puri

more.T the ADpVEHoRtipned AUTEHESS. EBRRGRIONG | AR SRR bIBLHPOBYES having

the TRQY-4VSISZ4, AMCRUADIL €1Tar off OPr-5rstetuad 4@y conceivable for use
oxi de, prefere ce is.given to using catalysts

propyl ene
in thwoe%ssc%ﬁﬁ? pEcsenf igueIIRg. BUTtherclitAnigy poptainggeoljles which may be

menti&B6d hie@hosERS (kZSMy48 &r BSMIU] Dstaicairabl y 30 conprise a
titanium, germanium, tellurium, vanadium,

chrom um, niobium or zirconiumcontaining zeolite as
Paruqmﬂr{ropmfermaél s ghteartoali zasletes fha@mg’eaﬁ |MFI rﬁiyl\m I’m'dﬁuﬂ:f or an

MEUMeg Bk e e Vet R hor, 520801 FElte SGRRTH {oMaining

zeoliperatayitd vdrcH ateegenera]ky( efered to pafTBeldl &TS3S, t'N8-3"y mreb also Ti

o 5 e SR RS © L1

AFR, AFS, AFT, AFX, AFY, AHT, ANA, BIK, BOG BPH, BRE,

e

contagming sitinglite S+l ERI, ESV, EUQ FAU FER, GS, GVE, GO

HEU, IFR 18V, | TE JBW KFI, LAU, LEV, LIQ LGS, LOV,

LTA LTL, LTN, MAZ, MHE, I\/EL MEP, MER, MFI, MFS, MON,
Itis pmbleWg@se morwprqx@mmatm\}tsw catq{yssp Hp\EgerN@g of(gnprse also
poss,lgé'for Eké%ataPﬁUuseﬁl'ﬂb be 3@9&%%@%&3@5@th%ﬂummtﬁﬁ@enm All

procew SBtE N gﬁg@ o bﬁ:psed (ﬂmproay@;pg WeEshagENbod()Ugom the

pom&muﬁ&mﬁérwle or to mxed structures conprising two or
nore of the abovenentioned structures. Furthernore,

titaniumcontaining zeolites having the ITQ 4, SSZ-24,

Nobld Tidtdls inJTHe- formGhfTsultable ridble megil cuipuiiehtsyfer atsaple in the form of
rocess .af .the resent

watef R KR i B¢ e o ERRORRR A s R PSS e e one or

morershyping steps in these processes. This method is preferably employed for producing
oxidation catalysts based on titanium silicates or vanadium silicates having a zeolite
structure, and it is thus possible to obtain catalysts which contain from 0.01 to 30% by
weight of one or more noble metals from the group consisting of ruthenium, rhodium,
palladium, osmium, iridium, platinum, rhenium, gold and silver in this way. Such catalysts
are described, for example, in DE-A 196 23 609.6.

Of course, the shaped bodies can be processed further. All methods of comminution are
conceivable, for example splitting or crushing the shaped bodies, as are further chemical

treatments as are described above by way of example.
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10 nentioned are those of the ZSM 48 or ZSM 12
structure. Particular preference is given to Ti
zeolites having an MFl or MEL structure or an M-I/ MEL
m xed structure. Very particular preference is
the titaniumcontaining zedlite catalysts whi gﬁog)ﬁgo.%flszmg
generally referred to as "TS- 1", "TS-2", "TS-3" and
Whemhsbapiid botly areoplistaity theudofigs asctlraawatabysk igthey canyrafter deactivation
. h . ) : - . ‘ .
nas LT BB TS ol Bl Fysilial e RAEHA] By 2 methat g which
the depesitsi reaponsthle dontdgactivatjon idre dwirmeadeoffSn- 4 tarpgtedt magner. This is
fePBHP kB ' 49 5n i g AR st f
e BRSPSy o
oxygerhdoraing| S}‘@_@tall@édThl@ regengragiph peerepo tsydeserthedi igi g A h27 23 949.8.
It is A& ﬁé&%ib‘l’é(tdjshs% tH@fe‘ééh&htiorﬁHoceé&EQﬁﬁﬁﬁ&?ed“tH&‘éﬂn kHeOdsERSion of the
. prior art can be used for producing the shaped body
Prior@flom t he  porous oxidic material. 25 Noble netals in
the form of suitable noble netal conponents, for

exa e in.the form of t er-sol ubl salts, can be . .
In gcaﬁrﬁma reagtipy terpparafnes for the erqpa{atlsefog ithe PERYieRg 06.156 in steps (i)
and (8f)li€in thdearpRerdih 0 tBULE°G FRdleRdb] P irehs rargelfiitn 80 to 100°C and more

rocesses. This h referably. | oyed for
prefeibR R pings frwa 20 ot T erssyas s et Bfied fbm 1 0 100 bar,
prefesibly dmined tr 40 anddinors pidféerablyefromayitoBabae Erefetence is given to
lst.ructure \%?qdj it.s thus,possible to obtain catal ysts
emplOyipg RISIFES IS MR DRAS PYASSS PSR wei ght of one or

nore noble netals fromthe group consisting of

The EOHEBRIL of 3Rt KRe REhiAbd oo 3te R e il Weapy s gonerally
selectedtsalthattbe malar rdés oy profedably or thexangsl fomi0i7 DE20\ M 2¢ferably in
the r%?% ﬁ'glrn%&c ?)u:Sre%t? a&ﬁ%l%ﬂ?%@eﬁﬂﬂ f tl‘feaﬂmgg gp&ﬂ §96%.0 and in

) ) ods 0 mm nuti on are

particigarde theatgnge frowy1.@5abhPl e splitting or crushing the
shaped bodies, as are further chemcal treatnents as
are descri bed above by way of exanple. - 15 - PF .

The pyilones Hisms g th dRaGiok AR Feastass Ay the propyleneapxids syntbedydepend

essentilly S8 dh@&esg[%_ﬁ %b%{ﬁérsiohi Ui %@lycr%ﬂ? {:hey%i’é REs ﬂlt%ﬁ%'t Hd(l?%, ipPdterably less
S” occurre n process o € prese i nventiqn,
than lequ&géﬁ%ﬁea&’ré rahily Jestefbbd HowT cﬂi'm‘t'%iaépydéf?g%f??]é{ aboiut half an
hourt esponsi bl e for deactivation are burned off in a
targeted manner. This is preferably carried out in an
i nert gas atnosphere containing precisely defined
As raaowunfcs thd plopoleng eriddapathesig i ishsftaanese possibleso use all conceivable
regeneration process.i s desgcribed.in -A 197 23 949. 8.
reactpSEh ks, B RUEF B 1o R it ARG e AnidoBihr i BlBaettd 1o an
indivixhral vexseldRather, ét ik alsb ipessibls cw as, €or esbmpleea carcade ofestirred Ivassels.
general, the reaction tenperature for the preparation

of the propyl ene oxide in steps (ig ) )
Fixed-bed reactors are preferably used as reactors for the propylene oxide synthesis. Further

preference is given to using fixed-bed tube reactors as fixed-bed reactors.

In the above-described propylene oxide synthesis which is preferably employed, 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.
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10 and (iii) is in the range fromO to 120C, preferably

in the range from 10 to 100C and nore preferably in the

range from 20 to 90C. The pressures which occur range

from1l to 100 bar, prefera Iy froml to 40 bar

preferably from1 to 30 barq Preference is gi Veﬁ@bﬁ%?&/l(g

enpl oyi ng pressures under which no gas phase is

present. 15 The concentration of propylene and hydrogen
oxide in the feed streamis generally selected so

that the nolar ratio is preferably in the range from

0.7 to 20, nore preferably in the range from0.8 to

Prop eﬁ)e oﬂaé WaS préated t?&rﬁfp%[ﬁ}?édé dyrehdifon’ g ﬁ{&%@éﬁ Qergxﬁi@ usmg the

articular 1’ therange from

methah depatedinc B @ (OLIPS, Wil M6 ERGIONOPSIG SaiTSeoutin gthanol as
solvcﬁf o) v% mwmmgmémmpemﬁg fedanst atﬁlsﬁﬁr}hétﬁbk Q%ihnblhewhlch was

ed, conve ons gener a €SS
Obtalﬂ‘?ﬂii‘ée the B¥WL°§P;PXFCB’SI?% *%eﬁaﬁe@rﬁs‘i ngyaﬂaﬂ%s torherorpd yp had the
1buowﬁ@§mhﬁﬂ@nﬁmhour and particularly preferably about half
hour. 25 As reactors for the propyl ene oxide
synt hesis, it is of course possible to use all
abouC@.R&Eeby ab:i@t of éaw thotlers woiphisigethd &6y compdmshtd sretdidhyde, methyl
fOI_mrtespectlve reactions. A reactor is not restricted to an
#di vi dual vessel. Rather, it is also possi bl e to use,
aboutf 89.8¢x hypyeaghtaoit artmdel add aboutredovies selight dfi mettlobgdopanols as

r referably used as reactors for the
ln&ﬂLQﬁ&E&Ene&béFge synthesis. Further 30 preference is

abougﬂﬁ@ﬁ'o thy weighy dfi kaghl-teltrs ulndudiegdbho ksy aniponents beater and 1,2-
. In the above-descri bed propyl ene oxide
IHOpﬁgﬁflgéﬁé which is preferably enpl oyed, particul ar
preference is given to using an isothermal fixed-bed

The 6tﬁé’tﬁfver Storlﬁﬁﬂﬁysufrﬁ)f)f ﬁfeQHl Ghidi gsaiﬁQh@EletlﬂﬂbPBﬁrlﬁé\d by distillation

f'xed- bed_react or R
to nofy rare Hhanoxfdyy We @a%(b%ﬁﬁh@dthﬁfme‘hﬁxlﬁ)m@@okﬁéﬁéh%lﬁ?“(ﬂﬁmpe with

watelaﬁp%ﬁ't hh%h' ;Ehrﬁy ePor this purPdse,i Y SRLRE W Aiklilmes wleme bYd of a
PF 0000053762/ Kg Exanpl e

exanp
leldmgow gu ém\ga%vopﬁléﬁ&?f%(%ﬂy pReigne heing, takeh ff frpm the
peibitld otﬁmkewehb &ﬂﬁﬁmla@lﬂ this indehok Bropandiebéing mkeﬁ OFf mﬂl dzRotrope

7 r eact,l on carri
it W@{qﬁ%@ thedowdt $ide il G4 el %f e B Bl 1 top and the
high b®ildraaothe dodonhs m@wloxmpThmmhg pWWIefbe bha$0tt01lilt\alpﬁﬁﬂ:r was set

r th ropyl ene. ox een se
so thl b€ s PR 7 TP SR 10 D BaRE Pbfen gif a the
uppertide bffthk2 s flessehapi% bly weaaghtboi | ers conpri si ng the key
conmponent s acet al dehyde, nethyl formate,

Exa

The energy required in the distillation was used as a measure of the effectiveness of the
separation. It was calculated as the vaporizer power divided by the throughput per unit time
through the column. As column arrangements, the configurations shown in the table were
selected:




about 79.8% by wei ght of nethanol and about 5.0% by
wei ght of et hoxypropanols as internediate boilers,
and about 15.0% by wei ght of high boilers including the

key conponents water and 1, 15 propyl ene gl ygal
objective was to linit the” iam of the |npur|tlggopﬂ&?§g62mg

Coluiny amwangdrherand t o Brergyatquitdmeemigkdfbxy pr opBmef g saving he
azeotrope with water ¢ e hi gh purity. F this
pur pose, the m xture &ggm%géﬁllled with the g]d of a 40
Thresd¢onventianabal | col utm having two side of ftakes, with
et &l ng taken of f fromthe upper side offtake
chdgmc@ﬁg&hafunn and the net hoxypropanol s bei ng taken off
serie|as an azeotrope with wat8t fromthe | ower sirde offtake
and the |low boilers being taken off at the top and thg
hi gh boilers at the bottom of the colum. The heati ng
Dividsegwall eplumfe bot t om vapo®-Bker was set so tht the sum
of the concentrations of the key conponents in the

| ess than 5% by wei ght. The energy required in the

It cafll &Edrl)l i QRnVRE YREAiIAGing Wﬁﬁ‘sdﬁ {g%eﬁthﬁac?f af 86siPANE Senergy
aration. It waS calcula as .t he vapori zer

e
advarpiegseffomwamﬁgnthsycmmhpml&aﬁﬂbupn BERArH$.SiACE e enargy iRgiired for

the difiBlafieh U0Es sPBiffe@hiyMower ad@eie feS casenef mﬁisguﬁt&m QBidg three
shown in the table were 30 selected: 35 -17

conveIing AP REDNTEPESFEdH #&ngenent Ener gy
requi rement/ (kg/ h) Ener gy saving [kW(kg/ h)] [“4 Three

The fEl (2] lﬁ%ﬁ!ﬂbbg 111 ‘Sl?[g: glgﬂ'lec 1&'%“}%1“’8@ es (H.ﬁil %f:hrgused for the

propyend ckidgsyalidsisar r angenment had a consi der abI e energy
advant age conpared to the conventional distillation
apparatus, since the energy required for the
distillation was significantly lower than in the case
of the distillation using three 5 conventional colums
connected in series.



The nmet hanol obtained by distillation in the dividing
wal | colum could be reused for the propyl ene oxide
synthesis. - 18 - PF 0000053762/ Kg List of reference
nunerals for Figures 1 to 4:,1Conbi ned region
infl ow and of ftake part of “tRe di vi di ng wal | Cgﬁ@%ﬁ%zn{g
2Enri chnent section of the inflow part 53Stripping
List of geferenne onmerads fof Figices btr4: 4Stri ppi ng section of the
infl ow part 5Enrichment section of the offtake part
6Conbi ned region of the inflow and offtake part 7Region
ofCambingd regiauef the inflays gd, pidiiake per pf the dheding|walbeelumn

b Qi drRhnel dc2ti6h BFﬁi'eéHliﬁo»b%er s (methanol)

15M21I nt ernedi ate boi |l ers (1- met hoxy- 2-propanol and

2-Steppisg pectionof thgmefiigke Bart azeot rope S with water) OK
H Ghppiak s&dton \SEeRdRfees payapor i zer d Vapor fLiquid
Zi—lor bﬁ%nt al .and_di a%fct)gél or indicated diagonal |ines
i EnricEmest sesten of ths &) B#cki ng made up of random
paTdthbide®e@iRIG3h® InfRISIESARE ka0 Whi ch may be

prl?esg?onnto';tﬂertn? Cglclarl)ﬁjnrén. -19- PF 0000053762/ Kg W claim

Dividing wall

00 ~1 N W bW RN =

10

N

Feed
L Low boilers
M1  Intermediate boilers (methanol)
15 M2  Intermediate boilers (1-methoxy-2-propanol and 2-methoxy-1-propanol as azeotrope
with water)
S High boilers

K Condenser

A% Vaporizer
20

d Vapor

f Liquid

Horizontal and diagonal or indicated diagonal lines in the columns symbolize packing made
25  up of random packing elements or ordered packing which may be present in the column.
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1. A continuously operated process for the purification

by distillation of the nmethanol wused as solvent in the
synt hesi s of propyl ene oxide by reaction of a

hydr operoxi de 5 with propylene, with the

nmet hoxypr opanol s as azeotrogg with water and tR@WSﬂ&IKg
boi l ers and hi gh boilers sinultaneously being separated

We chdifm; wherein the solvent mxture obtained in the

synthesis is fractionated in a dividing wall colum. 2.

The process as clainmed in claim1, wherein the dividing

wa cortiriuonsly rpsratedbpeicels fol thegurifivietien bpdistidlatiam of thesmethanol

t f .
REER LA ik RLRSEEE RS SR PRALA Of O Bronie

of\mﬂaﬁr@zf&m v thetmethaxypropanolst #fe azaotrepe Wlth water and the low
%ﬁéﬁeﬁidaﬁi%Tbl%de'ré‘QuﬁJl%Ebﬁ befﬁg‘ §cﬁ§rafe%f§nﬁdw%bfé%1 the solvent

offta he process as c ,

wHRixBire obtained jiny thei sygthggis is frentionated i a dividing pallrsluren.eo
theoretical plates. 4. The process as cI a| med in any of
clains 1 to 3, wherein the pressure in

dildeinrpeast ap claimed émnelgim b gvheeeip she ﬁw&ilfl& el colymp e o side

t %‘W@zﬂé’e@taﬂﬂ%étﬁaﬁdl Q§Ntak@n (Pt &ﬁﬁﬁ:mteiﬂlédiaté%ﬂﬁfgeﬁ'ﬁ#ﬁ)ﬁ from one of
g af red at. the top of tre col.um g
é#'p fle piffakep and, the mefharyprapang!sare faken Offes %ZPPF%IPFe%’“hB"at“ as
Thﬁe heciatsmediacd-biilieg fradticnfofthederbfi® sidle biftake. Wher ei n
the dividing wall colum is configured as thermally

coupl ed colums. 25 6. The process as clained in claim
5, Thetproeiss as blagmed meclaimh |l yor @0 wihieedn el dinidsngawell column has from

cqggg&b(?ﬁ?%&ﬁqufﬁfs and the mxture to be fractionated

st colum from which the | ow
b0| I ers are separated off, the net hanol is taken off

I%céésdgs P%TUBE@HS éH {)P Claifs oﬁq %H&eﬂxnﬂt e EFESSMF in the

ITE propano r ope alr e
V|daStt1h§01$ m@omﬂ}i ok B bar andahe ﬂnsnliiatml tempemaersvinem B30tth d 40°C,

vﬁ'ih g ﬂr@s@ﬁreq{e I%Qash?éélezﬁ tﬁl{]fopéfff t@(}&lﬁ’fﬁﬁ an@¥he Pﬂlﬁcrature being

umms ‘are eac coup he colum via wh
mmﬁﬁﬁ@d@bthﬁéldequﬁ@kqsonat ed is fed in, with the |ow
boil ers being separated off at the top and the

met hanol bei ng. se arated off at the bottom of one .
c chRTog8s8 2 RBImE | Ryt sins| stogs VH?@E@&&B%“WPH column is

WedoBfigineil AY tHeeRall pEQI&S dol@hnd.he top and the high
boilers being separated off at the bottom of the other

colum, or -20- PF 0000053762/ Kg the colum via which
t NEhe mt:&s&&stcﬂmhﬁ:df 1ﬁ18ﬂhlln0l5aheﬂrdn$ tﬁ:ed tlhemnaﬂy Q:@Uplleéd:olumns are

WCPH“‘E%“é’d IS it BB S BE Y B e ibt W68 s coturmn
from which the low boilers are separated off, the methanol is taken off via the side
offtake of the second column and the methoxypropanols as azeotrope with water are
taken off via the side offtake of the third column from which the high boilers are
taken off as bottoms, or

two columns are each coupled with the column via which the mixture to be
fractionated is fed in, with the low boilers being separated off at the top and the
methanol being separated off at the bottom of one column and the methoxypropanols
as azeotrope with water being separated off at the top and the high boilers being
separated off at the bottom of the other column, or
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via the top of the feed columm, the nethanol being
separated off at the top, the nethoxypropanols as
azeotrope with water being separated off at the side

of ftake 5 and the high boil gps being separ at ed ,of
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col um. The process as | ai ned ?%%Qﬁalm ,
m@ﬂéhfhhngh é>0§@ﬁ8é>§mgt sga%rﬁtefiroémttth@b%mm @ﬁth@fdméws will ¢qjemn.

coupled colums is partly or conpletely vaporlzed
ore it is passed tog 15_the other col or t
sﬁ@awpt:%ﬁﬁéﬁ atmedinqhimy JPr &% viEeipfihg ﬁsw@o%ma@dtaken from the
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Peiad tofneppmeolamp i TR asion AeqB: KGR 1T Siesiop 46 oe of the

preﬁpplbﬂd:ohymﬁ; BIrpeds sr conplkiedy ﬁ@nc&hsé&@éfbret inés pase@sb td ihe other
1ii): 20 (i) reaction of the hydroperoxide wth

pr8 ne, (ii) separation of the unreacted

hydr operoxi de fromthe m xture resul ti ng fromstep

(e, b o RO, Bl 55 BYSROREIR LA IUER AP R ERom of
i mtehérthaboﬁplmbdelbms nsaamtlarortmnmgetelse{apom@tlmﬁo@lly is passed to
a%@a&u Eolflhﬁﬁegr &@%m&ﬁq&ﬁe%fpse 8 tcﬂ)sgldoderb %{90@ déd dolumns is

separation apparatus being use
ecqseelr mndensng ba@wlta%pﬁm opbe gtbﬂureolamd t he
organlc conpound being 30 brought into contact with a
het er ogeneous catal yst during the reaction. 10. The
prideB®cess a5 glaimsd imagy &f flayms i &i wheten the propylene oxide is

he5@sREERER proce s @nystsifOMsdse e stpg (i) iea@lij:te TS 1

(i) reaction of the hydroperoxide with propylene,

(ii) 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 (iil), 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.

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




