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WO 2006/ 066673 ;PCT/ EP2005/ 012418 Process for
recovering nmethanol The invention relates to an

i mproved process for recovering nethanol from
nixtures containing met hanol and water, which process

£nergy for separation. 5 Propyle i
%%e ﬁ?o liced by reacting propyl ene MAthE¥hy§§@§§ﬁ9%12418

perOX|de in the presence of a titanium containing

zeol i te catal ystroddgdhahot recakmanigoetisinolused as
solvent in this process. Wien working up the reaction

m xture resulting fromthis process, a mxture is

OBt AE G ARhiteR adest dionginerpasyiedapgongser for recovering

|M§Hﬁﬁﬂ31 ﬁ&%miQu&@ux%@ﬁQ%ﬁ&%gnlh%”hbﬁhénglxgﬂﬁewaE@r, which
order to be able to return it to the epoxidation

raﬁﬂﬁﬁ%ﬁwﬁﬁﬂyﬁﬁfsb &5 EPCEIWpérEt ESPEREPPBCess

econonically. The water arising from hydrogen
Fercpyilescancidry magt @ prododededyi reacthagppeepsiene with

de
Widcliyeieess B dionn petgide, b Lo Be, el
moetdite C@@ﬁﬂaﬁﬁlnUEﬁ@ﬁnéﬁohSandvnategeooﬁéynased as
b@ﬂ@%n@rQ&o%hh%npr%Eebge WReLMRbrRABHIY e{ﬂg”g??cgﬂon

- the rocess perform the process ec nom ca

THEEET rFﬁ@#EFBEefgoﬁeéalﬁoprﬁﬁeﬁér|ﬁpWéV@HrEré§e§btalned
M@ncheeomeaung ethanell thamvatBiXt MEEhat8Nt BLBI BY be

anoI ein the nethod exhi bif
uceaegngFﬁy &gaﬁlpéﬁéHFe WR09F 898459 %c??i@sta return
ptoc@sghéoepbhedptmducreantmbn pndpybebe akldetol Bperate

C n - re [ esults.in
YA RtRLL B0 phigy! 220k 9823 THLUKE LS. botboen
BEARKLEReaNEf 2Rydragen paEssfidecdThatdotbeeptocess with

aqa@buaeﬁyaeagéﬁtpegoﬁ&&ewahsg EBOHEtPé Gé&tﬁfgﬂbﬂhe

distill atlgﬁ ger orned in two col umms, ereln
e

BFREEHPes TAF e SEOYBF BcPEAMERARNPhel Bt BT ORiTHRrE

COhUHﬁnSﬁgomethhﬁdlahnﬂowa@éﬁsﬁﬁﬁguMéshﬁalﬁﬂgéspggpéfﬁlon
erated at

he second. co
KEORES, Lh8hhal "SpER0R b PR ot hER opimastastr i Begtor
Fheviprogeegsadonakesal ly, possidl £sttheredfioee theneadr fiyr an
Eﬁﬂﬂbﬁ@@eﬂ£oégésrf&fvfébggering methanol from a mixture

containing methanol and water, wherein the method exhibits

a reduced energy requirement.

WO 02/02544 describes a process for the production of
propylene oxide, in which working up of the reaction
mixture results in a mixture which contains methanol, water
and small guantities of hydrogen peroxide. The document
describes separating off water from this mixture by
distillation performed in two columns, wherein the
pressures are so selected that the bottom of the column
operated at low pressure is heated using the vapors from
the second column, which is operated at high pressure. The
coupling of the columns described in WO 02/02544 makes it
possible to reduce the energy requirement for recovering
methanol from the mixture.
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met hanol- fromthe m xture. W 2006/ 066673

PCT/ EP2005/ 012418 2 However, the need still remains
for processes for recovering nethanol which require
Iess energy than the prior art. This object is

eveg/ thgs process according to the inventi
ention provides a process f@FT/EP2005/012418

recoverlng met hanol from m xt4ires cont ai ni ng et hano
and water, wherein the process conprises nultistage

QUAROFEH | AhcARG R éiq\MlStﬂe%%mn%e IFic@S pob skl lratd on
st a es and wher ei n _t ottons obtained in the fina
Srlitsh TREAGE ﬁaﬁg 1 FEEes L858 epapevatihan &Pe

spmpdn edtt.0 Tl fdbrjsict disstaidhiatiednbst age @hcbBes according

%%I%%q_v%l%tlHatlon stages. The multistage
evaporation conprises at |east two evaporation

stages, wherein each evaporation stage conprises an
D BIrEES tadv et iohe ProiLdsage pevapesalfoon ret5veheng

RIS SHA E&o&ﬁ%ag%%I%%OQbﬁ%%Engﬁ pﬁ&@hhﬂ?lséﬁaewgeegbe

%& gvapor ati on stage. The evap rator o) e secon
redgcly u@geﬁﬁéﬁtcewgﬁéﬁsﬁu@Hl§ﬂ§5égﬁseﬁé§p§atmp@hand a
ﬁWWnstaﬂaﬁD@&Iﬁé@rb&adlgt1ﬂm@th6ne§€Bg§§S§nﬁrﬁMb9é§n the
% %Q% series of .distillation stages conpris

Feast t 56 St P APFoh18RdgE¥PRRRFEPR BhEHS SESehe

dWéﬁﬂBtageoﬁVspaget1oonpmessappldedttblahéoﬁiﬁgtunn

@H@t@@l%%@BQrQEggsagg tﬂ@eﬁgkgeghg b&&&QQ?lgEon]thgag%s

each case previo istil ion s age are supp
fhe sedbigtang exyeRorstbsaquempripesi htaleantstuge. In

Eh@p&@ét@énoﬁt556525wﬁé§bhhl@5&9”e§&§8§§t15ﬂeSQ%§§Sure
is increased fromeach distillation stage to t next

§CPEPriPaPi 8R SYage*ahar &reh 1Phéh%x@%bFF%ﬁa%? ghaporation,
thaabrdssurélablﬁﬁd&ba@efrbm eagh edapérét@bhoatégégﬁo the
A% CXORBE AL o DAL oL ERERCRRE, MLl Eecns
§96bequbﬁequest|eVaponatsoagetage is heated with the
vaporous overhead of the in each case previous stage. The
series of distillation stages comprises at least two
distillation stages, wherein each distillation stage
comprises a distillation column and an evaporator and
wherein the bottoms from the in each case previous
distillation stage are supplied to the second and each
subsequent distillation stage. In the series of the
distillation stages, the pressure is increased from each
distillation stage to the next distillation stage and, with
the exception of the final distillation stage, in each

distillation stage the evaporator is heated in each case

“with the vaporous overhead of the distillation column of

the subsequent distillation stage.

Preferably, each evaporation stage additionally comprises a
distillation column with a rectifying section, such that an
overhead with a methanol content of more than 90 wt.$%,
preferably more than 95 wt.%, is obtained in each
evaporation stage.
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Preferably, each evaporation stage additionally
comprises a distillation colum wth a rectifying
section, such that an overhead with a nethano
content of nore than 90 wt.% preferably nore than 95
% ined in each 35 evaporation s e,_ VO
%62‘%@607% éT/ EP2005/ 012418 3pThe pr ocesp§%%(@cP@r0(9i5r'fé’12418
to the invention conprises nuliistage evaporation
with at | east two evaporation stages, wherein the
PIes Pistd i RAUGRTE i HB 3 19MAPRH AN QRPhage QlutltEgstage

next. Each of the evaporation stages conprises an
et e A e, £36t Bvapora) 168 eed ey WRsein

p:rlm: gse ol disn g:etdmdeh% firsne Rialchn ewliptaitS osuistabke to the

th f t t n
oL XY W eV IR Y oeE, CHIB R PRoRE
@@\m@tt@xrs aﬁ@nﬁeen anyn v ogedpar abiyoibes bages fowhichk
%&W&@ %Fc%cﬂ_@irge 0 +@Re rl‘filltv%%t\ﬁ."o&lh %tlc?l 9' r %lf!l.ll%%!bmg for

| n each evaporati_on age, the mxture
ﬁ}’ﬁ;ﬂqréd‘-%% 95 e Hegiodh tfé%@lxwéfe@r gpstaandng methanol

\6a{0D RIS 1V, A Pt eaf3h 1k, O Wicsh th @RS f@b@: e%b%ke%@rasaée used
resilt of eva ration. The | ubg bottons are sup gele

Yieh S2PTES iHe SErS6T ath SVRBOREL LT B5MaY
orepetad on téioadge a Bdechdathegr@dmptlmn EBChr esapbeation

%E%- e%%% FURCLA QN o8 %$%§EEO h§l§%§$hg°5vgg8r5b8r

gen necessary for this plipos
@WapﬁéaﬁpﬁSﬁnévap@PépuenV@F@g@ esdheéatedd Wwothoms are

E&%bh&&d”ﬁ@'H”ke%bﬁ%e6§bE¥aBbEHt§5ﬁa”Thgh§1%91d bottoms are
eva%grat or, of the second eacC subsequent

ﬁggt18nea§Pa§€S?stﬁeéb@deWﬁPﬁrPH@rvaﬁoF§e negt
ehapmae@ﬁOMSStegerh@aé t@ftheereauéﬂﬁbnc@ﬁep@égghgésfrom
stage. T e _nunber tion stages is sel ected El
accor danes ™ SwitH Fﬁég ﬁ% i BR%6f PRePHRt 4PeIFPER7LLY
WﬁceHSHEVhénwlthss pbrposbe recovered and preferably

‘ranges from3 to 5 evaporation stages. The pressure

@h@dé?hﬁerQQBﬂegg %g? f?¥§9°é@5b8?a§58ﬂe§t5§es95 heated
agtﬁcaeheatlng medium, pregerably with steam. The

evaporator of the second and each subsequent condensation
stage is heated with the vapors, i.e. the vaporous

overhead, of the in each case previous stage.

The number of evaporation stages is selected in accordance
with the composition of the mixture from which methanol ig
to be recovered and preferably ranges from 3 to 5
evaporation stages. The pressure gradation between the
evaporation stages is so selected that the boiling point of
the liquid stream supplied to the second evaporation stage
is lower than the condensation temperature of the vapors
from the preceding stage, such that the heat of
condensation of the vapors is used to heat the evaporator
and the vapors are condensed in the evaporator. The same
also applies for the pressure gradation in the subseguent
evaporation stages. The vapors obtained in the final

evaporator of the multistage evaporation process are
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the liquid streamsupplied to the second evaporation
stage is lower than the condensation tenperature of
the vapors 30 fromthe preceding stage, such that the
heat of condensation of the vapors is used to heat

t Vi and the vapors are condens %ﬁ t
g@i&?@ﬁ%ﬂégé*% sane also app|ies for the%) é§§@5§5/012418

gradation in the subsequent evaporation stages. The
vapors obtained in the final 35 evaporator of the
ruﬁndena@mjayapmm@ﬂnutqnaumﬁﬁ:am&é%@1&OQ@6Q6&@7%ater is

LRIy MR8 ot opeingd i seRaraLg ool er,

wherei i ¢
condensati on of the vapors The pressure in the first
S Brasisvi Sstlag d hies fmwete eaplbpragdlonc sedgeo ibeprafekebly

NG tldd01Bo3 Hed 110 thy +ahded f%lﬁ]t isC lgl arloy bgq:eggﬁab| y 4
bar € pressure 1s soO
Eﬁ'é&?ﬁﬁ%‘ &'ﬁe&ﬁeﬂapéﬁe T&ﬁa@?@ﬁﬁ“ﬁ@ is so

&@Iilee:\teeﬂ e Tah%tﬂ:‘irllcti%n@f peéapai-at bar sbagesatapd an

h t f r abl amat a
SRS IR P R PP o Seake: 6T naNePPRaLE PRSFLages
ﬁ@de@@p@c@m@m;cTheapnegsmedlum tpEeﬁemablgvapeaataena
g&%%%u&% O@rqf%raglﬁa§elﬁ%g6ﬁ tgsg b%hga gﬂgeffro

and partic pre
BARPOTRE Ofr-e S86r BTESSUEE Qélébﬁeﬁlnhéteaapqr&tmoenstage is

@&@$&%&©1§n@eﬂéﬁﬁéﬁatérEe Qhaéhénkahéeaﬁ??ﬁV8d50¥8r2 bar
g Seril es vapor ati on stages 15 and e vapors

nPERE R EEF dvBpEESERPBAYsPafetRay - Eeba€onﬁbﬁsﬁﬁeﬁﬁur8 is

an eedpoircd whAaRes u&fﬁgcﬁeﬁtlpgeﬂﬁh@é aﬁa @eﬁﬁ@f?fﬁﬁg

[ nt. _of the_ process cording to_the inven
g ﬁggggp%ra F%ﬁeg 2987Edal ﬁ?oﬁgFF sc8fpFyaReration stages
andt theavepereolffuom whehfanadcevhpongt $ent boagesusp be

0.gverh 0 f re
FhshegedsgysshealalD ELOSL GO STLp0 yRLE
obtained_in each evaporation stage The vaporous
{Pr BaRTBEBIGEEd T ROE kBN BV apoF At oPTPEes8apprTerdingt e the

hnweﬁtpam @échh@vaﬁbﬁéthbﬁts@QgQO&HHDtJ.JH§lij/%'@9prlses a
8 EOTEaEggglébﬂgmh Qh a rectifying section, such that an
overhead with a methanol content of more than 90 wt.$%
preferably more than 95 wt.%, is obtained in each
evaporation stage The vaporous stream produced in the
evaporator is supplied to the lower part of the
distillation column. The liquid bottoms resulting in the
evaporator may opticnally also be supplied to the
distillation column together with the vaporous stream. The
distillation column.may take the form of an apparatus
separate from the evaporator. Likewise, it is also
pogsible, however, for the evaporator and the associated
distillation column to be constructed as one apparatus. At
the top of the column, the vapors are removed in vapor form
and supplied to the evaporator of the subsequent
evaporation stage. A liquid stream of condensed vapors is
fed into the upper part of the column, to produce reflux.

The stream of condensed vapors used to produce reflux may
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25 evaporator nmay optionally also be supplied to the
distillation colum together with the vaporous stream
The distillation colum nay take the form of an _
apparatus separate fromthe evaporator. Likew se, it

| e, however, for the evapor r d the
assomzﬁ/¢?§§?%|3t|IIatlon colum to be coﬁgﬁy 2@354912418
one apparatus. At the top of T he colum, the vapor s

are removed in vapor form and supplied to the

enea pratiadrorf mfm titee SlikREG etire ey 3RAICH lfl@r& oﬁt&g.@ledAby
LS IS e into

upperqE§: ea”%ﬁ%iﬁggﬁgﬁﬁs%iéa ggﬁh@@kﬁgﬂqﬁ%t ga?ﬁgatlon
sttramgn dfiksonidens dubweasor, s tise draro sy adued 1r etfnleU)GVH@y)rat ion
\’A.Qa%%ocﬁ/r&é@% %d’%% %Po%%qg{e%l%%é;%gh%r 06,4 AKen oMt e, oo

[1gqurd stream wh IS O ensat i

e PHsstie ing e 1sub segudst t@\k@brfmrroﬁhesmg:@ure of
ld Jeymirey v%@ﬁﬁ%ﬁrJﬁkhQiﬁ%ﬁ@T%tQ%aﬁlbbk%@n%ﬁaBSIQ%EQUX in

ag 0.be caonbined together and the Ti
gﬁ}ezﬁFg%%b FﬁﬁhéFﬁ@HPeFF TRy 168 tRRER FFbWPFHethe
ottt dfronc wite Retipeapeos. tohehld gekd sib@afation stage.
obtained by ref lux in the bottom of the colunn is

%%ﬂpkm%ddhg&ﬁﬁ %Ef@nt%oﬁﬁ%n E%thpn% | 2 evaggFaFﬁgn stages

evapor at of e Next “evaporatonstag
dmsﬁﬁﬂﬁaﬁﬂ@ﬁe@@ﬁ@n@“@@ddmﬁntth@hevaégtatmumbstaged the

&%fﬂ%&ﬁr@EQEB%&%ﬂs%qQQQb@e@h aEE%r Late oy eEﬁénd the

reflux ratio are_selected in accor ance Wt

COMRESititoR 6F the Vapsreus stream produced in the

ewaponcat;@fr and the desiited pumty of the E@@@%@E@Q
lux _r t|o d as th

f defin
B PR 1 2B s Sald 5 Rhna ikl paam, Feh LPRai AS| FhE Bacio of
thenmmassr off Itine st retive frds$nofint héquagofous wappeslux to

Eﬁgoﬁﬁgsabftgﬁe QEEBEOEQ ﬁgkgnge gOdegét Lla #gnof the

columms used in I on ages a
€6/ s e Thet dish l&ﬁétpam p@mumnsyupeéf enabh9 gveposation

bhagé@tp@@Eeﬁb@q9scoﬂb9£§éa§|Mo @@'HHHSpazgléﬁfayﬁﬁd

|es of tﬁ oratlon st ages ave
A

BFE%@rﬁ ef FRi én 8F@5§€§109éﬁt?ﬁe Rgpfesabipe columns

are used in the series of evaporation stages which have a
plate number which increases over the series. The
distillation columns used in the evaporation stages may in
principle be of any desired design and may for example take
the form of plate columns or of packed columns having
regular or irregular packing. The distillation columns in
the evaporation stages are preferably operated at a reflux
ratio in the range from 0.1 to 1 and particularly
preferably 0.2 to 0.6. Preferably, the distillation columns
are operated with a reflux ratio which increases over the
series of evaporation stages.

The process according to the invention additionally
comprises a series of at least 2 distillation stages,
wherein in this series the pressure is increased from each
distillation stage to the next. Each of the distillation

stages comprises a distillation column and an evaporator.
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distillation colums used in the evaporation stages
may in principle be of any desired design and may for
exanpl e take the formof plate columms or of packed
colums having 25 regul ar or irregul ar packing. The

4h§ti ég%4gﬂ ums in the evaporation S&%%7%§%§§5/012418

prefera Iy operated at a reflux ratio in
from0.1 to 1 and part|cularly preferably 0.2 to 0. 6.
Preferably, the distillation colums are operated

\Mhd1kﬂquﬁdLbOUﬁﬂNQDdMﬂaﬂmddﬂmhiﬁ&%ﬁfﬂ%@ﬂ bhapo%atlon stage
v.aporati on_stages e process accor
%hetﬁﬁaen]ﬁg%ﬂﬁ U SRATR T FoAFR SEPP4 &8 iFes T gF gPrSt
Id&ﬁﬂllﬂaﬁ%ﬂnIStﬁnguBﬁdgeguddwmeparmlmn olii sheeri es
tdﬁ%ﬂ%ﬂ%%%ﬂa%'d%lbmﬁ{e%%%ﬂ Ek% %a%%t%h%%g ?tER% stage

to the next. Each of the dis at ion
<ﬂﬁﬁ£%%%§¥%QQnQQﬁqmﬂaFﬁbﬁh@oPﬁﬁﬁ6§ﬁ@gadléﬁaééﬁén@n spege is

agrD@’aQ@ﬁ@E?sefh a@gsltgl%ﬁ@tse@omf dk Iesgqugaka%hogéage and
t n na vaporati on Sstag
R el R Tt Ol 108, madl Poportion of

(mhaIdﬂ&mmbdﬂt&b@geounmhheImld&befﬁﬁ&&ldﬁs@ﬁl&helon stage,
?HgnlJ%?ango%ohgwﬂea hﬁhQSEEP”B O% %égg%lhgg%roﬁreferably

Sti tion col e prece|
stigde stean.n Thge kveassasoppl pédthe plhecsdénpddistillation

ditseld atleonnstags afde ﬁ@%?eaua§€guﬁﬁg gg?&kbhétbgﬁﬂrs of

ge.in.a_mddle portion o stirllatron col
FhetﬂéSFﬂﬂéFt&P§tFPFHWPoﬁfSFEQelmmﬁﬁéaéﬁéﬁoﬁabéﬁqugnt

ﬁ&at&dlw&hbnashagblnghgedhﬁﬂkspbﬁﬁQHﬁBEygéogﬁ%}B?p of the
I St atl on

d
BERTAED R BBOLANOLR, oot DEBEoEH 00 Sheth bl
vapdessefl inhe depairhtat tonlesl unheoéihhecbbhRdi abeby is
prezedusll ndLart ebLatboReRladfon 108 ¥AROLS,OPLE PEC Aliper

top o St I'on_col'umm o
GﬁsﬁPFFéﬂﬂ@ﬁl§ﬂagéaﬁﬁé i5 eehdeheddinnaacsepanatewith the

@@ﬁb@éat%@ﬁrantﬁeohhﬁgu%@tgéd'§nt8r@ﬂ@réfkgtuéfgti?iatlon
a?ndensatlo he vapors. The nunb

S6F) PAEY BReoPagaEes sesl Buabanr RhaBEb: danEent iR the
bonposkt i obtainthein xhereibedll gt oohhotihsStor the final

8E§EEEEQEE8H stage, and preferably amounts to two
distillation stages.

The pressure gradation in the series of distillation stages
is so selected that the boiling point at the bottom of the
distillation column of the firxst distillation stage is
lower than the condensation temperature of the vapors from
the distillation column of the second distillation stage,
such that the heat of condensation of the vapors from the
second distillation stage is used to heat the evaporator of
the first distillation stage and the vapors are condensed
in the evaporator. The same applies to the pressure

gradation between the further distillation stages.

In the first distillation stage, the pressure used is
preferably of 0.5 to 2 bar and particularly preferably 0.8

Lo 1.5 bar, such that a sufficient pressure and temperature
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stage and the desired residual nethanol content in the
20 bottons, obtained in the distillation colum of the
final distillation stage, and preferably anounts to
two distillation stages. The pressure gradation in

t i distillation stages is so selected that
Pﬂ? %Z% éﬁ%f nt at the bottom of the 25FPCT/EP2005 b1za1s

distillation colum of the first distillation stage is
| oner than the condensation tenperature of the vapors

fogremi die idi $1th1|eazteJcDTa>v(’eﬁ4 kR %ferz]:ﬁ'é% $¢canRdtillation stages
SucC at the

I, .
%bﬁ%gﬁggﬁ%%%mgf%%H@16§b8FS oﬁPPh@Ee geoﬁalumn of the
ﬁlﬁﬂﬂldﬂﬁﬂmilﬂtyyﬂIS&ag@EdEWObhe&bnﬂbﬁsedaﬁebabmﬁcaﬁ1y with
%Qxhﬂ%gfh%%%xd'%%! %@E@% %Tt%gdf& glvéﬁles ? %%Rg stage

condensed anme “app
ﬁﬁ%§§ﬁﬁ@ra§ﬂad§ﬁﬂ@ﬁt@€tW@ebeth@ thet hengdi §rivh 4t Eonl0 bar,

| Sl klabl st age e.p
R R ROCR IO

BrECSHEH) §em§§r96ufe5gﬁéﬂ16§ecﬁ5tﬁﬁhlavgéfpvere he
p%&s&arefaddst&ﬂnetabnr%tﬂ@b%@oﬁhaﬁﬁﬁ7aconomlc heatlng

0 124 r i s achieve
§§EQE§ZOE§% eFl%&XfF&%a geg Pahgcthe ¢ pgrEOaFﬁsPﬁﬁ may
He UBedt 6p beaththeokurpovhtbheoff thet fdhsli Hiatidbhation
stage .my be condensed econonmically with cooling
wat ér. The pressure in the final distillation stage 5
.S greferably selected to be in the range from3 to 10
B2r PTORNFE| EBFAMKY Br dfigRaBI §taees ?fpapndensedavapors is

fuﬁfunuentthpreapUbe 8Re telehatHr en8r agdkenbri Sach
' [ ' Il ati on stages, and

hieved, over t series of .dis
R ahT e hEat i ShehantiBF of LFAOPY Sredaar Tac Liguid
ptessur wapf bd tekef baom vhy c&ﬁdéﬁsuﬁedap@rﬁe@bt&hﬁed by
f a S l.ati o st ag
euanangheLof shOf FhDkafltLLLAL! Ty SLate, Pugyer, one
VéEOFﬁ @Ptﬁh@e@opnoth@h@léblbhﬂtlﬂnth@lumse of ebehseries
of distillation stages may also be combined together and
the liquid stream used to produce the reflux may be taken

from the mixture of combined condensed vapors.

For the distillation columns used in the seriesg of
distillation stages, the plate number and the reflux ratio
are preferably so selected that an overhead with a methanol
content of more than 90 wt.% and preferably more than 95
wt.% is obtained in each column. The distillation columns
used in the series of distillation stages preferably
exhibit a separation effect of 10 to 40 theoretical plates.
In principle, all types of distillation column construction
are suitable, for example distillation columns with plates
or distillation columns with packing, wherein both regular
and irregular packing may be used. The reflux ratio in the
columns is preferably so selected that it increases over
the series of distillation stages from a reflux ratio in
the range from 0.3 to 1 in the first column to a reflux

ratio in the range from 0.5 to 3 in the final column.
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distillation colum of the distillation stages. The
liquid 15 stream nmay be taken fromthe condensed
vapors obtained by condensation fromthe sane col um.
Li kewi se, however, the vapors obtained in the

t olums of the series of dIStI|| t|
q’#égiedd%({/&;ﬁ@o be combi ned t oget her and e Pﬂ0§/012418
stream used to produce the ref®lux may be taken 20
fromthe m xture of conbined condensed vapors. For the
di StdHd &iﬂ}ﬂﬁﬂ@@ﬁﬂﬁ&l&ﬁ.&@ ln[étﬂié@loﬁ_g%'@ wé%tftehr frofm Iwhlch

tillati.on stages, the er and the re uXx
Atendl O % B e S alidd ehmt o reagdlace-
Wil imaretdwanroindsc onitténta dfo irrime; @hﬂmtgﬂbe\me%namﬂhe boiling
RIALRIARLY (R ANA%I0 B2 M - /e Q0LahNREL R 28G0mn of

col um ation i N the ser

dhadifsimal stlisgr dedgen @rt@fgearmlyybeemom:ttieai with a side

separdt ibnehitach of Qe 4Q theeretiiah PLat 8% entfched

r le, all types of distillation colum
p&%’&%"% Aok ey fdtedmedips e oo Ldpgnprereied. | Faki §Hch an

calbwdisenitt, h tmeatdestaa 1®lt1d>tr1$bb|1|ua1hl Y ealteu Eﬂﬁa\lﬂkt h

reji.n both reg ul ar irre ar__pac
B A SO, SO 2R LR L RACK o o
Eweheﬁébm$'y@l§ehedwm@ thatomdemntbeabealﬂversttbam with a

%ﬁ@%?%d@%eﬁ%%%& gt g iﬁk ﬁ%dE%|r8§OE§ nlué?kgghgd

the range fromO0. 3 £0
flux 35 ratio |n‘the range from0.5 to 3 in the
T Pre6RGn SORBTHD6) 666673 PCTPEP2ODSAG1RATEICE ALY

tshiet t bt BUFerc @hteahf@bﬁgeﬂ‘?t B@nmletaaﬁowat%mf R Weksh
ecovered still conta

h
P nRirs: Bo R B3RPt g e BnoRRaR EERERCR 86, TPy pdi ALY
b@pweenThhephocbngacpordusgoﬁonehhamﬁbeﬁndomamay t he

h f I di t|IIat| g
@ﬂﬁéaﬁﬁﬁswha@énawnsehdMQSHEnwenkungeUP oﬁnreactobntmExtures

e I d h
T i A

BﬁgPﬁtggt PEhNgt BEEDARS L 2§ 0Sa4VERE agBBEB| PixhaRESE hebtained
fmbmtwbrkiﬁgauﬂlVhélﬁéaw@hanﬁiﬂﬂﬂrelBr@ﬁd§£o§918§éa|n

gpgkgggglgﬁtgyplcally contain 70 to 90 wt.% of methanol, up
to 3 wt.% of intermediate-boiling compounds and up to 3
wt.% of high-boiling compounds, the rest being water.
Intermediate-boiling compounds are any compounds whose
boiling point lies between the boiling points of methanol
and water. High-boiling compounds are any compounds whose
boiling point lies above the boiling point of water. To
separate such mixtures, the process according to the
invention is preferably carried out in such a way that,
starting from a mixture with a methanol content of 70 wt.$%
or higher, a mixture with a methanol content in the range
from 40 to €0 wt.% is obtained in multistage evaporation
and the mixture is supplied to a series of distillation
stages. The operating conditions of the evaporation stages

and digtillation stages are selected in each case such that
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hi gh concentration of internediate-boiling conpounds.
The process according to the invention is particularly
suitable for the recovery of methanol from m xtures
contai ning nethanol in a concentration of 70 w. % and

T rocess according to the invention ma
é@/ané a6eeoo6us y30be used for the recovery of P,péq/%g@&o%/mzma
from m xtures which arise dur?ng wor ki ng up of
reaction m xtures which arise when epoxi di zi ng

progyHesnis writth hy dicagemolp@idtedt WH Rpr@ithamolooast .5 and

Y/ 1 xt.ure bt ai,ned 20 fram working up the
?gaec%%ar%olrsﬁu%bu]{rge%l}a&n%ps?%lﬁer‘?&e SR5% ‘on typically
contain 70 to 90 w. % of nethanol, up to 3 wt.% of
iftBfedi @hevwoidn mpbeshipemtds fandheumethod astcoUddhg to the
'Hﬂyéﬂﬂﬂdﬂ'Miﬂﬂﬂﬁaﬂﬁug%ag%h%vr?&&aﬁ%%%gaﬂﬁt%rsu sequent
Intermedi ate-bojlin corrpouné1 are any conpounds ose

ok iCH(g it 9t1dd ¥ doRe s 2gies -bdite sy aporatd oof stages

mﬂkh®m§;iﬁﬁyvm@ﬂﬁ&gﬁH&g@mb@ikbgg %@@BQ%%@? t8ndf¥ucted
MNOS (0]l N oLn | es above e ol 11 ng
gd%@%?%a ﬁanersiaﬁc?- 5’&@2&% ¢ ShOWsPR{yr &be eygporators,
prietedd addeor dicdgnte tinel condentiees reqpiekdr abl Yhe

j 0 in, S at .starting f.rom.a
PSR ikt o UG G Al B ontd B0 BB £ Rk Ags, also
& SHREGCe TR KaxTdrganut tbet procerst heer angeillnetrated
4@r¢Qh@os@ke%bESpQQEQbQEQngnmgylbbsgaggde¥§p8rﬂgkggn

alrlw(d tlh%mxt re is supplied to”a seri 0 o
§tilffatifofies filedr TRECBHBREEI Wi tRoRdBY herssSBECiAbiSt
évapdedtieon stages 35 and distillation stages are
selected in each case such that WO 2006/ 066673

2 1.0 overheads with, a nethanol content
N M T et R oo R S L P
&he épvanheen Eeggerzriedhows an enbedirapgemefitt he
@gygggp@ﬁgghgi Rg E"QgEQS pinvention with four-stage

‘evaporation and a subsequent 5 series of two

gbsti | | ati on stages. The evaporation stages are .
GvPyRECRFt ORI e8aRuEagkageparaperyt tonst viaeretn each

diraporhat bansshggecombguses la SBOME1 AAbYst Fow evaporator
S¥8p8r8£g£§llation column with a rectifying section. The
first evaporation stage with the evaporator (1) and the
distillation column (2), which comprises a rectifying
section with 3 theoretical plates, is operated at a
pressure of 5 bar. The second evaporation stage with the
evaporator (3) and the distillation column (4), which
comprises a rectifying section with 3 theoretical plates,
is operated at a pressure of 2.8 bar. The third evaporation
stage with the evaporator (5) and the distillation column
(6), which comprises a rectifying section with 4
theoretical plates, is operated at a pressure of 1.8 bar.
The fourth and final evaporation stage with the evaporator
(7) and the distillation column (8) with a rectifying
section with 6 theoretical plates is operated at a pressure
of 1.0 bar. The fourth evaporation stage additionally
comprises a vapor condenser (9).
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di still.ation colums and condensers required in the
process. Punmps, intermediate containers and fittings
al so 10 required for carrying out the process are not
illustrated for the sake of clarity and may be added

illed in the art in accordance w
hls?ﬂﬂﬁgfqﬁhﬁiﬁﬂ st know edge. In the nost 6F¥§%PP@§/012418
enbodi ment, the process accordi®hg to 15 the invention
is carried out in an arrangenent corresponding to
Ficgure o an et mwmwwgéﬁafﬂi‘ati%?%s a series of two
€ orati.o erein evapaor.at st.age conpri ses
acli/ %’gcn ﬁ?ﬁ]:dljjgl 3 O_’Wee?\/ag%ga drrsta ﬁitr} gﬁﬁtlllolnatslté‘ﬁe comprises
d:d‘lwmamﬂﬂaa;lrcex:tqdlymmg (d@)t iwdrith Hﬂ%e@ﬁrf’:ﬂtﬁ&h effect of 18

%ggg; i r at and
eﬁ:t & %}t %g:%s (L.—l% ehf%ﬁﬁ% AR Cl olrgger E?I nénto

distillation conprl
i Ui ﬁmsi 5h FGPeE] @@lnd@nastees (1i23 @plér asedpatraged at a

presHine ff 3 bak. Eﬂ% SO, %ﬁ%EQﬁ@%EQBn %@%ﬁ m&%&prlses

the eva rataor (3) .and the distillation co
P8 §04 WBC iRy W3 thedt PERAWRLAOB e%fect of 17

nﬁmmumﬂurmml pllates, anﬁSt@@e%&hgérﬁEoé R?Q$5Hﬁ§ogﬁo%a§ed
th rd eva or.ation ge e evapaqr at or

? -© £% tﬁgld’ aﬁFoﬁpgdﬁgﬁﬁ aEG? p%ﬁ?@HrEOﬁgrlsggr'

a rectifying sectlon wth 4 theoretical plates, is

Bber sta¢am (45pr §omr whothl tBebmethafoThesf bar bh aadovered

&h@amhg%ﬁpaaatbOHeéhagslmghhtEHg S%aeng§°§5 ({) sand,

the distillation_colum a recti sebtlon
%FFﬁIEE@HééﬁePPééFHEIQP@§OP§do§@ﬂ5@@d af HPpt@séuWé and a

afigh- &ohaﬁngTbgmb@uhﬂhc@ﬁ@@ﬁ&abfo stage additippal byst
W% 2006/ 066673

BT Er5 808P 013816500  Biue: F BRnPEROORBCPBURA Lt agethe Tiret
evaporatiion stageseTheseohpbwatodi 1) | Latheacsdages. the

[ conpri.ses
drecr atein ko banm TSt e e BEoRERF e T oh BFF ecTrsy
ggantheyr efi shkapl aupplied teapbeatvap¢tdjor (1) is
ga@e&eeaabadhl959t5ab$§o£9$g9819n95aw¥a9°6fCPHQegéféam (15)

%2 ang i,S operat ed

pplied is evaporated and supplied to the distillation
column in vapor form as stream (17). The liquid bottoms
arising in the evaporator at a temperature of approx. 118°C
are supplied as stream (18) to the evaporator of the second

evaporation stage. Vapor condensate in liquid form is fed

in via stream (19) at the top of the distillation column

(2), such that a reflux ratio of 0.2 is obtained. The
vaporous vapors obtained at the top of the distillation
column (2) are supplied as stream (20) to the evaporator
(3) of the second evaporation stage as a heating medium.
The liquid stream (21) arising at the bottom of the
distillation column is supplied, together with the stream

(18), to the evaporator of the gecond evaporation stage.

In the second evaporation stage, the vaporous vapors of the
first evaporation stage are condensed in the evaporator (3)
and obtained as a ligquid vapor condensate (22). The stream

(23} evaporated thereby is supplied to the distillation
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pressure of 1 bar. The second distillation stage
conprises’ the distillation colum (13) with a
separation effect of 17 theoretical plates and the
evaporator (14) incorporated into the colum and is
QRer pressure of 4 bar. 10 The stream (15)
frC)jQ&1 Qig met hanol is to_be recoveredpcgﬁgg 0oy 012418
has a nethanol content of 75 td 85 wt.% an
i nt er medi at e-boi |l i ng conpound content of up to 3 wt.%
amdu&m.nmqg mmainngug@nmauﬁ@m@?nbgmto@Ea@aeaolﬁ Whe%
rest ein I upplied to the evaporator
s At eI i G ats CAMEEEgE ThatedBRGoR bRt 1Y
£W°KSthe&bedewa@omh¢orsﬂ6éami(tﬁﬁ byiistieanuppdarian stage.
ﬁﬁﬁﬁﬁﬁf%ﬁ%or c ?fngg%e qg&%%dt!npgﬁsgﬁgnkggpgklgﬁeto
t he evapo at or selected su
Sdrtdilmaiony cod upn 9 siat RErsemedab| 15p pupphiedre§lux,

%w@@D&&thaa&@fiﬁ&p&b%Qot%ft692@'§E'Bb@&hﬁ@d 20ne0L 4 B ous
in va orn1%§ str qui d bot t ons

AAPS) ﬁgOPﬁaﬁﬁs 95p5$§t5§9a9f tP@nﬁ@i&Wﬂré Breappppkied via
bt8€amar(eesuppl ke asapbreasr(18) be the eM@@arapapoﬁétlon

ratign sta or .con n
Fr oo FornEA R B eI ShPedAPC1S) DAPIFRE RBpIRT =t
ﬁh@ gostiom afi bhecoblnmn254( 2) s supplnbdtaa sefkam (27),
e e SR i e St Tl S RHa-4E8R T (of che
Epér§u6§PP@Ha5é0§tﬁéaﬁﬁ(ZO) to the evaporator (3) of
t he second evaporation stage as a heating nedium The

mhquwdpskbaanvégéisabbaamgeat1hh@h@0é%9ﬁb9£téheo§0the
g til,lation c lied, to er with the

e ra? O !CS SU%F ? éh t
s?rea§1 1By 4t Fh@ 895pBF 5t 6PROFRERE $RcbRg evaporator
é¢bapofathentkfiadgeevhpotrheisacsndgevapdr ahéohigtage,

.Egﬁd¥39g58u§ V38852n8& L0ey %hés% ggﬁogfﬁtta n%dgggogpus

are conaensed I n € evapora
Prgapre Vaporrreddendain Fne)evap@r@t@eaﬁ5351$23mpp11ed to

evapat at et LhesgbYol Smsu @B'e@héoliaﬁlﬁlé t%&ﬁél&ﬁ e
2006/ 066673 PCT/ EP2005/ 012418 11" col umm The

FVBEPE2bGYt brb £5%) SBBPAL AR daF nd t RRTPRYAPSF AL Of APRTOX.
suppl tedtht evipopetotu(®) obf apps oORbEBEE! ¥nd final

evaporation stage. Liquid vapor condensate is fed in at the
top of the distillation column (6) wvia stream (30), such
that a reflux ratio of 0.35 is obtained. The vaporous
vapors arising at the top of the column (6} are supplied
via stream (31) to the evaporator (7) of the fourth
evaporation stage as heating medium. The liquid product
obtained at the bottom of the column (6) is supplied as
stream (32) together with stream (29) to the evaporator of
the fourth evaporation stage.

In the evaporator (7) of the fourth evaporation stage, the
vaporous vapors (31) from the third evaporation stage are
condensed and the condensate is combined with the stream
(22) . The product stream (33} evaporated in the evaporator
(7) is supplied to the distillation column (8). Liquid

vapor condensate is fed in as stream (34) at the top of the
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100C to the'evaporator (5) of the third evaporation
stage. Liquid vapor condensate is fed in at the top
of the 5 distillation colum 4 via stream (25) to
produce reflux, such that a reflux ratio of 0.25 is

aporous vapors obtained at _the top
?ﬁ%%% Idhnlgﬁ%re supplied via strean1(26)Ppg/@ﬁ3005/012418

evaporator (5) of the third e@aporation stage as a
heating medium The liquid product arising at 10 the
lbitettarhleft fidhe cedhunm (84), issichupphkiced 2sr3tikeaBLi3d7bs 0.4 is

t gget. t 24 t 5) of
PR Sk, KRR YRS REGHRH: Ghs Chapape of the
sistlaimmed 8} n aiee covdiemsatior soktirkam 386®ndnetaBObahﬂ@ﬂser
QE@g%n@r%h%oﬁq%ﬁﬁ%dco%d%%%g%%aegrgg%ﬁancong§kh Eh gtream

d eyaporation stage ensa
d&tBi-nédewil i Re pEocEsth (28) . Omﬁélvaéoﬁgughesbﬁeanm of the

(28 mr qdyced |c6rr!b|191e§V%EQhaE9fe (24t a ﬁseebfngdoﬁfoth
the dlg%l||?§l0n ol um S The liquid_bottons the
SVERSFareF (8) ard sUpprisd af ﬁtf-’@ﬁfﬂel(éﬁbréothe firee
dpptailaﬁ@o&?@tagethe evaporator (7) of the fourth and
final evaporation stage. Liquid vapor condensate is

fred ﬂ@ ?Hdtgﬁregﬁp gﬁétﬁgag& thgtIOT %age év%goratlon

stream a re | 0Xra
§Eﬂ&ﬂn§8nt¢hésvéﬁéﬂﬁds4SVQQOBQ Htl%lﬂ@ methheolo@ndfls

bbprQéanﬁo(@heaﬁgsﬁH@@Et@gnzéoYhﬂnskig?nbEBQﬁet91£Q€
tor § of the fourth evaporatlon sta
ﬁéﬁgﬁig el uRfa9fe FFﬁuVEPBF%HECYaP@%ﬁalﬁéh @Pt@h%Ed at
bhEtanoﬁfthﬁethHﬂmliggibﬁ §@ﬁﬂhhedl@§ aﬁéré?ﬂﬁéﬁgéd in
e to the.eva or of _the
%ggr%ﬁgéeﬁ%%ra??% é 2. PEoPTPRC TR &g g% ¢ af D7t 73 bf vapor
fhedeneath esaﬁedaunonlshagereame(4@npmsOﬁsfyaﬁoas the top

62linbrombhe (hbid gyapoLali on SLABS Ae 4 GoNd ?2%)

and the con nsate 1 s CO ined w rea
THeapreducthgt ¥emai piRy @Wm@@ oh the ecvepensedrvapors

ig)c@@bmmlwg@lhtgtfa&ndm I 184é oD GOl 3ok Sms L a1y

3 0 ndensat e l in as stream (34) at t

%}5 5P v%‘ Be67 60 %%%lw@b?msﬁm&@se supplied to
the dlstlllatlon column (13) of the second distillation
stage. The evaporator (14) of the second distillation stage
is heated via stream (42) by steam under a pressure of 8
bar, such that a bottoms temperature of approx. 143°C isg
established. The vaporous vapors obtained at the top of the
distillation column (13) are supplied as stream (43) to the
evaporator (11) of the first distillation stage as a
heating medium. Some of the vapors condensed in the
evaporator (11} are recycled as stream (44) as reflux to
the top of the column (13), such that a reflux ratio of 1.1
ig obtained. The remainder of the condensed vapors is
combined with stream (22). At the bottom of the column (13)
a stream (45) is obtained, which only has a residual
methanol content of less than 0.5 wt.%. The vapor streams
(20), (26}, (31), (35), (39) and (43) arising in the

process are combined after condensation and yield a product
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15

12 distillation colum (8), such that a reflux ratio
of 0.4 is obtained. The vaporous vapors obtai ned at
the top of the colum (8) are condensed as stream
(35) in the condenser (9) and the liquid condensate
4+h the stream5 (22). The |iqu o
(36) obtalnéﬁﬂat t he botton1oE t he colunn%%g?Eg%%%%/%lz4ls
conbined with the liquid bott dfts of the evapor at or
(7) and supplied as stream (38) to the first
ditstean gtdiedn vtiade .cofiia ilnisqwictes theamo@38) . kea¥i rgthbaol
rgﬂélfgg%g%hgﬁa@p tLo 19:8ti Il contains around 45 to
. % of met hano sdpplied to the
d| stl IIatlon col um 10) of the first distillation
1sTRabpaigiedtis FagorEeray) repraraagnst forhseropering

afe thecdi s_tsl |a|3:@ﬁ.1|n@n 169 Wﬂl/ﬁzlg)f %%ha%daeniﬁd cbAtrhbBe, the
condenser

t t ant
Firi I e E AL AN NS SN
tescvepy off ghehambungn(hOb;ngmehcbmamnaw&ehbux hakto
i ihe r i nin
g%ﬁ% %?5 vapgﬁs%'ggecg% F%ga Wt %%ng?g%ﬁég using
[EW&u Ic@lﬁﬁmﬁoWﬁchﬁatobﬂéﬁge‘dtﬂ-nm hehdl srlelrgat requlrement
@@Iu&6uﬁa0b4@rﬁwﬁveprEQeEﬁaaglth9h9'g&b#h@%'88c89&9

%% of second distillation e evaporato
E)lBVeFﬁéogegéﬁH Beati LREepEAtieRg Othslﬁeﬁh@dmvlblStage

ewagawatéah Byidst @arhengapsa aéﬁﬁsgéelgﬁggg Bag:isYUSPion
I ox 1S

ttons.te rature

?gssls 4d. "TKE CEEOP88§lGEﬁO?§ 6%Y§|ﬁ88r8¥1FﬁEe%5p65 of

@ﬁetheazsnglsnekgatrequ¢nédnnom@3iearelshpmétndna$ recovery
( t orato t he rst 5

SRR ofeas dptagealYaRe AhPbact) St M 5L Shrrre
9§p8P§aé§ﬁ@eﬁ§éétFﬁeth@ tbeam@th@@rknqwm éremrﬁey@2é62544
as stream (44) as reflux to the top of the colum
(13), such that a reflux ratio of 1.1 30 i s obtained.
The remai nder of the condensed vapors is conbi ned
Wth stream (22). At the bottomof the colum (13) a
stream (45) is obtained, which only has a residua
met hanol content of less than 0.5 w.% The vapor
streans
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(20), (26), (31), (35), (39) and (43) arising in the
35 process are conbi ned after condensation and yield a
product WD 2006/ 066673 PCT/ EP2005/ 012418 13 stream
(46) which contains nore than 90 wt. % of nethanol and

les ddenekdms % of water. In this enmbodi mepiy EJ}%OS 012418
energy requirenent for recoveni,ng nethanol |g ar ou
157 kWwh/t of nmethanol. In contrast, the 5 reqU|renent

Is around 447 kWh/t of methanol for the recovery of
rEtHdol in a single colum without heat integration.
Wth the process known from WO 02/ 02544 using two

ciol NNMPsovetH B@@t ré@&@@fﬁﬁ%%tﬂ%ﬁ@f&}{ HEgULFeent
IS around 246 k Fét of nethanol. The process according

to TORERE™ 1Y SHEFOARE t AARSHRTFht P ERF Pt h in the

mul ti stage evaporation and in the subsequent series
of d)gtﬂkh$Mage eﬂammmathbm5wﬁa&eatl&eﬁ@%sthbeebapaﬁaﬁlon

appro ely 9 h heatln ener requ
conpa%% mnth“ﬁ%%%%%bfgrgcgyg %ﬁ?ﬁog¥aﬁ8a90mprlses an
i nt egEXPPeFatar emer gn §@EimglbﬁsangOEvaﬁﬁr%t15nlshe

obt ai el-at ijwe 0 0

02/ 0254 4?Swo ibeToancos TReRPEsERorRabhtath skpge ko the
1. A Pf&tedsds fher evaverphgrnetfhihel sereninexenpestion

cont aisniaag aBthaseh andswalient égﬁﬁbkﬁtﬂgnaktage is heated

mul ti e.evaporation with at |east evaporation

5 sta%égg'mﬁ'r PROE]ER SVSpBFrat 8 EFSgéncﬁﬁﬁPl§%§ean
evapopatoedand shaghe auliti st age evaporation the
pressure is reduced from each evaporation stage to the

next) Qngekﬁgseﬁﬁngaﬁgésgft&ged§§?999agigﬂogﬁgéggatg%ereln

stage and each subsequent evaporation s
10 mn?ﬁCPhélﬁaﬁéiéaé06vétﬁgadcgmprheesnaeéchtcasetlon

pr ecedohgmsat aga, aﬁn§v§%o§a§8£|§§d°&h@£e£ﬁaﬁﬁetwettoms of
dlstlkgatlon st erein, each distillation stage

conpr | 8s14 8ﬁg Fpg§|8ﬁecedlng distillation stage are
supplied to the second and each subsequent

distillation stage, the pressure is increased in the
series of distillation stages from each distillation
stage to the next and, with the exception of the final
distillation stage, in each distillation stage the
evaporator is heated in each case by the vaporous
overhead of the distillation column of the subsequent
distillation stage,

wherein the bottoms obtained in the final evaporation
stage of the multistage evaporation a) are supplied to
the first distillation stage of the series of
distillation stages b).

2. A process as claimed in claim 1,
wherein

the multistage evaporation comprises 3 to 5 evaporation
stages. '
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col um. and:an evaporator and wherein the bottons of 15
the in each case preceding distillation stage are
supplied to the second and each subsequent
distillation stage, the pressure is increased in the

[ istjllation stages fromeach dist] tion
mg@gqﬁeﬁ%xt and, with the exception }fdﬂ)ﬁngoioﬁa{louzlw

20 distillation stage, in eac distillation stage the
evaporator is heated in each case by the vaporous
dvehhpadcebst he distinbiaihonl §ohummoefcihemsmpsequent
di swlgkgﬁhon stage, wherein the bottons obtained in

I'nal "evaporation 25 stage of the multistage
evapbeapreasu¥eaie shppfiedttevapteatiostsidisgeild atn othe

st agengt EPSmS_ﬁfEssl@fb?'f?i#%ééé%%ﬁ%ﬁtég@é f’)bag-ar‘fa the
rocess as clainmed in clal , ( erern the

nul PFEPEES evBpbiat oAt ofpRPeEat BoR oS trgs abdrin i e range

st agesm W\ 20867 06667 3pPEILERZOP54 0424381 . 45,3- A

process as clainmed in claiml1l or claim2, wherein the
pressure in the first evaporation stage is in the

range from3 to 10 bar, preferably 4 to 7 bar and the

3 .phegrress s heldimad ovapor anondtiage pseddadime clains,
ranggesr£f9m 0.5 to 2 bar, preferably 0.8 to 1.5 bar.

4. A process as clainmed in any one of the preceding

cl FHED eVieeErhian ehade evdborimianlvteywrises a

addd 1 4o1El 4 1 SO R 18RS x@it}?iétﬂéét?itﬂﬁﬂh§oidé5g1cﬁ4,t B that
rectlf%/l n]g%seétl Dtg—’il such that. an overhead wth a

met AR STHRENT L gt Shdre-Ranal sPiieny ofprears diign 90 wt. s,
norgerd fereldhy Wwhoré tisardmivieds i niLasdt 5 @vaparatdm

st aeg\?apc;llsation stage.

5. A process as claimed in claim 4,

- wherein
the rectifying section exhibits in each case a separation
effect of 2 to 10 theoretical plates and is operated with
a reflux ratio in the range from 0.1 to 1.

€. A process as claimed in claim 5,
wherein
in each evaporation stage the rectifying section exhibits

a separation effect of 3 to 6 theoretical plates.

7. A process as claimed in c¢laim 5 or claim 6,
wherein
in each evaporation stage the rectifying section is

operated with a reflux ratio in the range from 0.2
to 0.6.




5. A process as clainmed in claim4, wherein the
rectifying section exhibits in each case a separation
effect of 2 to 10 theoretical plates and is operated
with 20 a ref lux ratio in the range fromO0.1 to 1.

s clainmed in claim5, whereipn,
gv\?a%o()?%?ﬁ%%%s??age the recti fy'&?g section e%ﬁiﬂgﬁpé%%géom‘“g
a separation effect of 3 to 6 theoretical plates. 7. A
process as claimed in claim5 or claim6, wherein in
gach pvaposatasnciiagedthe segctddyidd Sectprdedingd®laims,
ope{,ﬁ%leg%th aref lux ratioin the range fromaO0. 2
to 0.6. ) 2006/ 066673 PCT/ EP2005/ 012418 16 8. A
pr otRe ssexies o fredl sl byt boe sfagde qumeueiar ttai s,
whegesdi 1 her seni gsa@fsdistillation stages conprises
two distillation stages. 5




