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A procedure which is frequently practiced in industry for the separation of close-boiling
systems, viz. systems having a separation factor of smaller than about 1.2, or
azeotropic systems is addition of a selective additive, known as an entrainer, in an

30 extractive rectification. A suitable additive interacts selectively with one or more of the
components of the mixture and thus influences the separation factor so that separation
of the close-boiling or azeotropically boiling components of the mixture is made
possible. The overhead component is the component which has a lower boiling point in
the presence of the entrainer, and the components which have a higher boiling point in

35 the presence of the entrainer are present in the bottoms.

A measure of the intensity of the interactions of the entrainer with one or more of the

components of the mixture is the selectivity. The selectivity is defined as the ratio of the

interfacial activity coefficient of the component i to the interfacial activity coefficient of
40 the component j, with the components i and j being present in infinite dilution in the
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In addition, ionic liquids are generally nonflammable, noncorrosive and have a low
viscosity and also display an imperceptible vapor pressure. For the purposes of the

30  present invention, ionic liquids are compounds which have at least one positive charge
and at least one negative charge but are overall electrically neutral and have a melting
point below 200°C, preferably below 100°C, particularly preferably at ambient
temperature.

35 The ionic liquids can also have a plurality of positive or negative charges, for example
from 1 to 5, preferably from 1 to 4, particularly preferably from 1 to 3, very particularly
preferably 1 or 2, but in particular one positive charge and one negative charge.

The charges can be located in various localized or delocalized regions within a
40 molecule, i.e. in a betaine-like fashion, or be distributed over separate anions and
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15 :
Particularly preferred ionic liquids are those having a molecular weight of less than
1000 g/mol, very particularly preferably less than 350 g/mol.

Furthermore, preference is given to cations selected from among the compounds of the
20 formulae (la) to (lw),
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groups, aryl, RI‘kyI yl oxy al kRI oxy, hal ogen, het dfbat on®R%nd/ or
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ethyl, propyl, isﬁ%ropyl, n- but yl , ¢ butyl, tert- butylﬁ‘pentyl hexyl ,
heptyl, octyl, 2-ethyl hexyl, 2,4,4-trimethylpentyl, decyl, dodecyl,
tetradecyl, heta&ecyl, octadecyl, 1, 1-dinethyl 5 propyl, l,l-dinethylbutyl,
I

1,1,3, 3-tetranet Ryl butyl, benzyl, 1-*Bhenylethyl, 2-phenylethyl,

a, a- di net hyl benzyl@ benzhydryl, p-to]gl nethyl, 1-(p-butyl phenyl)-ethyl

p- chl or obenzRI —Ne—4R4i chi or obeRéy-I—P-p—rIFt hoxybenzyl m et hoxybenzyl ,

2- cyanoet hyl, 2- dyanopropyl 2- nethbxycarbonylethyl 2- et hoxycar bonyl et hyl ,
2-butoxycarbony|g@npyl 1, 2-di- (netﬁmxycarbonyl)ethyl, 2- met hoxyet hyl ,
2- et hoxyet hyl , 2-butoxyethy|, di et hoxynet hyl , 10 di et hoxyet hyl,

1, 3-di oxol an-2-yl, 1, 3-di oxan-2-yl, 2-nethyl-1, 3-di oxol an-2-yl, 4-nmethyl -
1, 3- di oxol an- 2- yk 2- |sopropoxyethypﬂ 2- but oxypropyl, 2-octyl oxyethyl,
chloronethyl Jhloroethyl, trich o*onethyl, trifluoronethyl,

1, 1- di met hyl - 2- chloroethyl 2- met hoxy- isopropyl, 2-ethoxyethyl,

but yl t hi ogret sy als@oﬁb&%bﬁ@ 8§inBds cormpridingivédelitRe

2,2,2-trifluoroethyl, 2- hydrgxgethyln%g ﬁ';g/droxypro%@?é4 3- hydr oxypr opyl ,
4- hydroxybutyl 15 6- hydroxyhexyl, 2-am noethyl, 2-am nopropyl,

3-ami nopr opyWh el‘#-amnobutyl 6- am no- hexyl, 2-nethy|aninoethy|,

2- met hyl am nopropyl, 3- nethylaninopropyl 4- et hyl - am nobut yl

6- met hyl am ngheyyls I r

3. i met hyl amk %pyﬁ” R R Fﬁr%rgggéh?%f‘deeé b %%%&h;'cﬁ% aly

2- hyolroxi)/Q 2C2Copratiet M trnfw e@}/ iRshByeane,Qr mare GRSV Byliur atoms

3- phenoxypr oand/or c#rephemﬁysbbﬁtmhted or unsubstituted imino groups, Cs—C1z-amvl,

Cs-Cy2-cycloalkyl or a five- or six-membered, oxygen-, nitrogen- and/or sulfur-
containing heterocycle or two of them together form an unsaturated, saturated or
aromatic ring which may be interrupted by one or more oxygen and/or sulfur atoms

15  and/or one or more substituted or unsubstituted imino groups, where the radicals
mentioned may each be substituted by functional groups, aryl, alkyl, aryloxy, alkyloxy,
halogen, heteroatoms and/or heterocycles.

In addition, R*, R%, R?, R* R® and R® can also be hydrogen.

20
R’ can also be C,~Cs-alkyloyl (alkylcarbonyl), C—Cis-alkyloxycarbonyl, Cs—Cq-cyclo-
alkylcarbonyl or C¢—C,2-aryloyl (arylcarbonyl), where the radicals mentioned may each
be substituted by functionai groups, aryl, alky!, aryloxy, alkyloxy, halogen, heteroatoms
and/or heterocycles.

25

In these formulae,
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groups rbox

Cl- C4- alé@I ogyg %gh?ﬁ ﬁ‘ x’@?mﬂll 3.1 PB\Q Re 4 ﬁ PW WP@H[ may be
substituted &yne’tlunwhewhaﬁ-etgowﬁwl Zastl;ldeypaipkyB-ethbmpyl 4githoxyoutyl,or hal ogen,
het er oat ons @REHRYhAIGE ah@cycl es is, for exanple, phenyl, tolyl, xylyl,

C—C,s-alky which may be interrupted by one or more oxygen and/or sulfur atoms

25 and/or one or more substituted or unsubstituted imino groups is, for example,
S-hydroxy-3-oxapentyl, 8-hydroxy-3,6-dioxaoctyl, 11-hydroxy-3,6,9-tfrioxaundecyl,
7-hydroxy-4-oxaheptyl, 11-hydroxy-4,8-dioxaundecyl, 15-hydroxy-4,8,12-
trioxapentadecyl, 9-hydroxy-5-oxanonyl, 14-hydroxy-5,10-oxatetradecyl, 5-methoxy-
3-oxapentyl, 8-methoxy-3,6-dioxaoctyl, 11-methoxy-3,6,9-trioxaundecyl, 7-methoxy-

30  4-oxaheptyl, 11-methoxy-4,8-dioxaundecyl, 15-methoxy-4,8,12-trioxapentadecyl,
9-methoxy-5-oxanonyl, 14-methoxy-5,10-oxatetradecyl, 5-ethoxy-3-oxapentyl, 8-
ethoxy-3,6-dioxaoctyl, 1 1-ethoXy-3,6,9-trioxaundecyl. 7-ethoxy-4-oxaheptyl, 11-ethoxy-
4,8-dioxaundecyl, 15-ethoxy-4,8,12-trioxapentadecyl, 9-ethoxy-5-oxanonyl or
14-ethoxy-5,10-oxatetradecyl.

35
If two radicals form a ring, these radicals together can be 1,3-propylene, 1,4-butylene,
2-oxa-1,3-propylene, 1-oxa-1,3-propylene, 2-oxa-1,3-propylene, 1-oxa-1,3-propenyl-
ene, 1-aza-1,3-propenylene, 1-C;-C4-alkyl-1-aza-1,3-propenylene, 1,4-buta-1,3-dienyl-
ene, 1-aza-1,4-buta-1,3-dienylene or 2-aza-1,4-buta-1,3-dienylene.
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trimet hyl phenyl, ethyl phenyl, 20 diethyl phenyl, isopropyl phenyl,
-tert-butylphenyl dodecylphenyl nethoxyphenyl, dinethoxyphenyl,
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chl or onapht hyf€ 1 Lé’% >{“é Mrﬂﬂdlorfu 4 ?‘ﬁ@? ﬂéﬁ”ﬁﬁ' Qrog,zﬁ!sdfog?%?tﬁ?/?%enyl ,
2,6-di- net hws;rph@nwln genegal dihere are ophmnsd thad Sisucetemsmrigros inthe radical,

4- ni t r ophenyprefetatlly n6 mord. tRarfl4 Bhé K/@r@fb%ﬂ)(:lulaﬂ?pgéfgﬁbmﬂo@md@m&ﬂ'ﬁw

4- acetyl phenyl, methoxyet hyl phenyl hoxymet hyl phenyl

C6- C12- cycl oal kyI whi ch may be substituted by functional groups, aryl

al kyl , ar§| oRyrthermprey thexs is aearwie At lepstianecartommatemdpreferably atleastdwe satbon f or
exanpl e, cychtopRnbativeen G v teatsroatorisc| ooctyl, cycl ododecyl

met hyl cycl opentyl, dinethyl cycl opentyl, 30 nethylcyclohexyl

di et hyl cycl ohex I, di et hyl cycl ohexyl, butyl cycl ohexyl, nethoxgc ycl ohexyl
di met hoxycycBubrifued ard ursubsitelediBine,gfoupsisanyie; for 6¥3rplehieine, methylimino,

chl orocycl ohsayrbpym;ndnlrpbmgzmmh@bmeyﬂbutﬂ.mﬂiﬁ orocycl opentyl or a saturated or
unsaturaligd bi cyclic system such as norbornyl or norbornenyl, 35 a five- or
si x- menbered,_ oxygen-, nitrogen- and/or sulfur-containing heterocycle is,
for exanpl e":uﬁt'?ﬁr e t hi ophenyl, pyrryl, pyridyl, indolyl, benzoxazolyl,

di oxol yl, dioxyl, benzimdazolyl, benzthiazolyl, dinethyl pyri dyI :

net hyl qui nol éjnctlﬁiapﬁbn?fé ﬁﬁérc'aYt%ox yl, %B%lﬁgrﬁgdro |, GRENSX MY 'c'l

di f1 uoropyri I SO p I"enyl" "or tert- utylthlenyl and
BASF Akti eng SQP'IaL{gPé\“Ea %Ug%iT?;F@S@‘Véky?ﬁ 8 Cl-C4-alkyl is, for exanple,
met hyl, #&hyl, propyl, isopropyl, n-butyl, sec-butyl or tert- butyI

Cl- C15- Al kyl egdc Q-QNFWEHHWBQ Qub%ﬁtﬂtéa%y fﬁﬁ’ét:oﬁél@{?&u% aﬁw%wl anyiB8P AR ky,

b | |, d |,
nobutyl oVl Réipasn DRIIHOH apd Bl beBYUONL: e iimiip RSHCRIBORK),  decanoy
Cl-C18- Al kyI axnpphithlo fynapbtap, Heliphieoylyleghionopbenyivetichjdroptyant, ltrmhgpquphenyl
A §’|X¥CaE29‘?“”°F““’2?‘*66ﬁ"“‘%"§"°a“‘?’é‘“"'ﬂ’mr el bR e
T Oy C R bhan oA TR Mbre dolke 'qvfxé' BRHRRyAEN.

C8- C12- Cycl odlmaymmpmﬁmyleﬂmwrmyl h@xylwahqnyb meshynanie ympatmydnaphthyi
cycl ohexyl Ca&l’h@ﬂ@)ﬁbplﬂﬁ Cétﬁb)@ﬁ*ﬁﬂﬁﬁ |28rdﬂﬁgmylphé@l,@4,§lﬁméﬁh |bﬁ¥%(235-)d| -car bonyl)

chl or obeng oy [T ?%éﬁ"cﬁ%h?%r%m SbishenfiZ 3 2robbe oyl
Pref erence i 8.54iNitaphenyiRe; dlrmthylﬂmmqphemﬂa&l amylm@eryh@nﬁtb@wmjlylphﬁ@népéndent ly
of one 25 ethoxymethylphenyl,

Cs—C.,-cycloalkyl which may be substituted by functional groups, aryl, alkyl, aryloxy,
alkyloxy, halogen, hetercatoms and/or heterocycles is, for example, cyclopentyl,
cyclohexyl, cyclooctyl, cyclododecyl, methylcyclopentyl, dimethylcyclopentyl,

30 methylcyclohexyl, dimethylcyclohexyl, diethylcyclohexyl, butylcyclohexyl,
methoxycyclohexyl, dimethoxycyclohexyl, diethoxycyclohexyl, butylthiocyclohexyl,
chlorocyclohexyl, dichlorocyciohexyl, dichlorocyclopentyl or a saturated or unsaturated
bicyclic system such as norbornyl or norbornenyl,

35 afive- or six-membered, oxygen-, nitrogen- and/or sulfur-containing heterocycle is, for
example, furyl, thiophenyl, pyrryl, pyridyl, indolyl, benzoxazolyl, dioxolyl, dioxyl,
benzimidazolyl, benzthiazolyl, dimethylpyridyl, methylquinolyl, dimethylpyrryl,
methoxyfuryl, dimethoxypyridyl, diflucropyridyl, methylthienyl, isopropylthienyl or tert-
butylthienyl and
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2- (n- but oxycar bonyl ) et hyl, dinmethyl am no, diethylam no or chlorine. R7 is
- preferably nethyl, et hyI n- butyl, 2-hydrgxyethyl, 2- cyanoet hyI 2- (et hoxy-

S?LB?Q%;? "% 94'8‘5‘&9? ¢ Wpﬁeg%@ﬁb%ﬁ% pr°8§h'§§éjft8§ ﬁ{*@P e tyf1 Yren 20ty

n-butoxycarb@-ﬁyll. Parti cul arly preferred pyridiniumions (la) are those in
whi ch one of the radicals R to R5 is nethyl, ethyl or chlorine, R7 is

ooy T Sy Sey St AL SO PRI R BBl
hydr ogen Dr etyIpY, tgehupyioyl, r?e?tﬁylhe)%qqli‘}qny deganst, dpdeganoy chieropestyl, ar e
hydrogen or tighlotcaceigrdrasifidorscetytr boxan de, R is acetyl, nethyl, ethyl or

n-butyl and all others are hydrogen or R and R2 or R2 and R3 together form
1, 4-buta-1, 3-di enél ene, R7 is acet met hyl, ethyl or n-butyl and all

others are h§dcoy Hylowaﬁboﬂnylm%}/qr’eﬁ?@p@r methyloxycathomvhiaeieaabery) ar e
t hose i n whi propglogycafbohiigisoprdpgekygafonyion- bBﬂ/IO)@ﬁfBbﬂWlseﬁlfblﬂldﬁMbarba’IyU S

B A L i ety st e Dl b R DT T

preferred pyrlmdl ni um i ons (Ic) are those |n which R2 to R4 are each 40
hydr ogen or GeﬂayCycléﬁlkylmrhw wan bardohadampdd, leytlopentyledsbongl, and R1 i s

hydr ogen, he |C533§,F[3,k§ cRIAB8SSAdaRsargl t 20030511 PF 54784 DE 9 ethyl,
or R2 and R4 )g?de s(S%Ch rrey hy 4 i&?hydrogen and R is hydrogen, nethyl or -

ethyl and R is acetyl, rret hyI et hyl or n-butyl. Particularly preferred
pyrazi ni tn i6ﬁ-§31(-Acy)oya(eu§y|carbelwl)i canvi, & example, benziyl, toheyl, adyloylretriaphtragld R i s

acetyl, met hylanghby] |ch"?HrolerEH§/lyblcﬁlBroBZniol'§ll @%‘it%‘!)ber{fsﬁlwlt azo?wénﬁ | N- bUt yl

and all others are hydrogen.” Particularl’y preferred lumions (le)
are those in which, independently of one 10 another, R is selected from
among net hy| Preferade is |g+vpn¢qn§il’ RMRBIRYR® and ReragH being, udependentifet ghe

n- gose?:yl Za#t)ft O i, Ry fﬁlslﬁylhﬂth Z¥étﬁy|a21 aHtOﬁtr&Pt hyl, ethyl or
n- buty re enden anot her rogen,

net hyl 026] %et%? %Wﬁ%ﬁﬂr?@qg ’5’ r?: eihyi_‘_ @'P%B’fycﬂm megﬁ/y?'l f) are

t hose in whi dlmethylanmp@,rdi@thylamlrvfor@h@nnanot her

R’ is preferably methyl, ethyl, n-butyl, 2-hydroxyethyl, 2-cyanoethyl, 2-(methoxy-
carbonyl)ethyl, 2-(ethoxycarbonyl)ethyl, 2-(n-butoxycarbonyl)ethyl, acetyl, propionyl,
25  t-butyryl, methoxycarbonyl, ethoxycarbonyl or n-butoxycarbonyl.

Particularly preferred pyridinium ions (la) are those in which one of the radicals R' to R®
is methyl, ethyl or chlorine, R” is acetyl, methyl, ethyl or n-butyl and all others are
hydrogen, or R® is dimethylamino, R’ is acetyl, methyl, ethyl or n-butyl and all others

30 are hydrogen or R’ is acetyl, methyl, ethyl or n-butyl and all others are hydrogen or R?
is carboxyl or carboxamide, R’ is acetyl, methyl, ethyl or n-buty! and all others are
hydrogen or R' and R? or R? and R® together form 1,4-buta-1,3-dienylene, R’ is acetyi,
methyl, ethyl or n-butyl and all others are hydrogen.

35 Particularly preferred pyridazinium ions (Ib) are those in which one of the radicals R’ to
R* is methyl or ethyl, R is acetyl, methyl, ethyl or n-butyl and all others are hydrogen or
R’ is acetyl, methyl, ethyl or n-buty! and all others are hydrogen.

Particularly preferred pyrimidinium ions (Ic) are those in which R? to R* are each
40  hydrogen or methyl, R’ is acetyl, methyl, ethyl or n-butyl and R’ is hydrogen, methyl or
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acetyl, nethyl, ethyl and n-butyl. Particularly preferred 3H pyrazoliumions
-(lg) are those in which, independently ofgone another, R is selected from

anong hydrog neth nd et and R4 _are s Iect ed from anong
hydr ogen and® ﬁ\ﬁ't?\r F éﬂ%ﬁ asal'ég?tégt ggrsfﬁmgﬁﬁﬁﬁg'?aé%@ ey 9%t hyl and
n- but yl . Par@thﬂmnarﬂysmlemet@dl athypgnmabdih um i ons (1 h) are those i n whi ch,
i ndependently of one another, 30 RL to R4 are selected from anong hydrogen

and net hyl r m |, thyl, ethyl and n-butyl.
Particul arl 3’9%1' errh)r egﬁeﬁrje M%&ga%& rﬁfon%mg%rseatﬁ%%/mg\;rgc hose i n which,
i ndependéht | § ©R ‘e all 35 R to R6 are selected from anong hydrogen

and met hyl aRbis a68tyl, setigjl etityd dr hbatyl enRTig a@el, ylethylrithw or ndutyyandad n-butyl .

Particul arly, f yrazoliniumions (Ij) are those in which,
mdependentl?/tﬂé agénéfdjroﬁerfher 40 Rl is selected from anong hydrogen,

nmet hyl , ethyl and phenyl, BASF Akt | engesel | schaft 20030511 PF 54784 DE 10

R7 is sel ectBai'tru‘:LMarlm prefemed doidhydliurmehéiye) aretttinse iandiich; indéeydndently of dR2 to R6
are sel egd edf4yep anong hydrogen and met hyI Parti cularly pref erred

3-pyrazo |n| um sﬂgsg&él%%are those in ggendently of one

anot her, Rnig r P@E?%Wefnybrﬂt@hﬁhﬂoﬂvd'ﬂ g¥h N-Rasthyn-octyy ﬂ'ﬁ?cﬂ'nd
phenyl , R7 n-slodedyk Cthedrdxyethylandriycyaneethlyl, net hyl, et hyl and n-butyl and R3
Lo Fo are sekuaiRty! rUMATEING oidigagAy and MLyl 10 Pa”i;?“Lﬁé'  another ¢
Rl and R2 ar'gatog{liq{fg 2*1‘ H'Effﬂ H@ﬂﬁ'yma?%a%ﬂhefn&fﬁ%e" S0 or el i and

phenyl, 1R7 is selected fromanong acetyl, nethyl, ethyl and n-butyl and R3
and R4 are spimelsl prefied PRSyrAXKLACERS (I réwmbs@mdmﬁérhyﬂdeaeﬁdenﬂ?oﬁén@nd R6

are sel ected frto am)ng hydr ogen and net Particularly preferted
i m dazol ini u?rﬁ' % S are those in whi ch i ndePendent |y of one
R'is selected from among hydrogen, methyl and ethy

R?, R®and R* are selected from among hydrogen and methyl and
20 Ris selected from among acetyl, methyl, ethyl and n-butyl.

Particularly preferred 3H-pyrazolium ions (lg) are those in which, independently of one
another,
R' is selected from among hydrogen, methyl and ethyl,
25 R? R®and R* are selected from among hydrogen and methyl and
R’ is selected from among acetyl, methyl, ethyl and n-butyl.

Particularly preferred 4H-pyrazolium ions (Ih) are those in which, independently of one
another,

30 R'to R*are selected from among hydrogen and methyl and
R’ is selected from among acetyl, methyl, ethy! and n-butyl.

Particularly preferred 1-pyrazolinium ions (li} are those in which, independently of one
another,

35 R'to R® are selected from among hydrogen and methyl and
R’ is selected from among acetyl, methyl, ethyl and n-butyl.

Particularly preferred 2-pyrazolinium ions (lj) are those in which, independently of one
another,
40 R'is selected from among hydrogen, methyl, ethyl and phenyi,



anot her, Rl ar d froma rogen, ne | _and ethyl, 20
R7 is select ggfmeaﬁﬁ?sf’gls?@éﬁw met hg}méﬁ@ and n- bh?%ﬂ%\BE R3 to R6
are selected fromanong hydrogen and nethyl. Particularly preferred

i mdazoliniumions (In) are those in whictp, independently of one another,

25 R1, R2 ang;R3 ar el ected fraqm ammn rogen thyl and ethyl, R is
sel ect ed fro& Eﬁ@%ﬁ&?%?["%? : mgﬁ}érgﬁnﬁ'ﬂamﬂm%ﬁyﬁngnd R4 to R6 are

sel ect ed f r oRf orRrare isplecied Slomamong bydrogerrand methilar i y preferred thi azol i um
ions (lo) and oxazoliumions (Ip) are those in which, 30 independently of

one anot her, - rom.amng hydrogen, met .ethyl, and phenyl,
R7 is sel ectggﬂ%} ‘f'%rrif ‘gljﬁgeﬁ}&ﬁ%ége){r o}nﬁ@ﬁl ‘ﬁE}? ?‘E"eﬂr}%@?ds&ﬂ'aWﬁ?ébu‘{@?"%ﬁﬁ’q“w %fd Rr3
are sel ec? ed@tgh anong hydrogen and nethyl. 35 Particularly preferred

1,2, 4-tr ihaz OR! aifd Rdar® deletiedasin éhfogg ;hyﬁ'ogém&ﬁethﬂ. #thyicihd phbﬁplﬁplendenth ! ?/ of ;
one anot her, , methyl, ethyl an
phenyl, R7 l|:;{§i£sse ggeﬁgfﬁ ?rgﬁqﬁ%ﬁ%&r@ Qgé'&memgﬁn%%ggﬁ% and n-butyl and R3
i s sel ected RrioRAf856eRpd fvgramons: bydreoerndimelyl . BASF Akti engesel | schaft
20030511 PF 54784 DE 11 Particularly preferred 1,2,3-triazoliumions (Is)

and (It re | | iyl I e t: | ected
From anbig, noAnGagY Sreltiiclimaz SRR RS ofe HosBREWARRL Atpentontyorafe L
nmet hyl , et hygmé'i‘ﬁj" n-butyl and 5 R2 and R3 are sel ected from anong hydrogen

and net hyl oR’Eiﬁb'Rﬁdrel%él&qtggﬂtdmanfoogrhwarogem-rbemw;éi_h@l_; oHbetyy dehphegiybup and al |
others are hgdQQpRtediRin binshGabtyPetA, ‘Bl BYd ﬁ-‘B'uyjéﬁH umions (lu) are

those in whigh gependent of 0ne not her,. 10 and R7 are sel ected

f rom anobng a@e?%s,ﬁ ﬂ‘%ﬁ??ﬂc?edeqlmla"}i’ﬁg hkigfﬁ’af"wm%mf‘l angethyband g and RS are each
hydr ogen15 PaRt andiR3ateyselactdddrore amangiiregen eng methy). are t hose in which,

I ndependently of one another, 15 R7 is selected from anong acetyl, nethyl,

ety and, n- Byt 0 oRheg 08 B (3555 1o ' RRIGATRAGbRELor oF6 ™
another,
R' and R? are selected from among hydrogen, methyl and ethyl,
20 R’is selected from among acetyl, methyl, ethyl and n-butyl and
R® to R® are selected from among hydrogen and methyl.

Particularly preferred imidazolinium ions (In) are those in which, independently of one
another,
25 R, R?and R® are selected from among hydrogen, methyl and ethyl,
R’ is selected from among acetyl, methyl, ethyl and n-butyl and
R* to R® are selected from among hydrogen and methyl.

Particularly preferred thiazolium ions (lo) and oxazolium ions (Ip) are those in which,
30 independently of one another,

R’ is selected from among hydrogen, methyl, ethyl and phenyl,

R’ is selected from among acetyl, methyl, ethyl and n-butyl and

R? and R® are selected from among hydrogen and methyl.

35 Particularly preferred 1,2,4-triazolium ions (ig) and (Ir) are those in which,
independently of one another,
R' and R? are selected from among hydrogen, methyl, ethyl and phenyl,
R’ is selected from among acetyl, methyl, ethyl and n-butyl and
R is selected from among hydrogen, methyl and phenyl.



and phenyl. Particularly preferred phosphoniumions (1w) are those in which,
"I ndependent | R7 is ed from yl, methyl,
et hyl and n- %ufe’i: mﬁgggel%ﬁﬁnd R3 are@g#ecbed froma %@ﬁ@ﬁyl, phenoxy,
et hoxy and n- but oxy. Anmong these, preference is given to the amoni um
phosphoni um pyridi niumand 25 im dazolitdm i ons. Very particularly

et L;Fdzcif’%f‘“?a%%t ferey ol gl Bha ek Mes i Ehgih P T
2- et hyl pyr i BffRendenty. Lﬂn?la-"‘Qﬂ'@['hyl pyri di ni um
1- butyl - 2- et R&Iss@@mﬁdﬁpdnpymodg hydroger3Gndthyd ahygt ke, i di ni um

L ?ﬁty vl mhﬁé'us@wcte@'fmwmno&%éc&lwﬁmew o PaEPh U arty 2 37111 -
,3,4,5-t%tr r@'? Ii"’rl‘l:’lst?gef%fﬂ ftrm ampng hyd @g?wﬂ%mn}hi’fﬂrazol ium

1

2, 3- di et hy| RfvanthRd ltogeter forbua 3114—tmt3-1cﬁ-dlemhgrhe grodpzod allothers are hydrogen.
3, 4-di rret hyI I m dazolium 2-ethyl -3, 4-di net hyI I m dazol i um

3- et hy | i m daz mda20|um

S buty! - 1-et RONPURES BTG PYTORTRYR G ST e e Touhiche beasrrerHy of one
1, 3-di - n- butgmotherdazol ium 3-butyl-1,4,5-trinethylimdazolium 3-butyl-
1, 4- di reydyl R"hﬁcﬁﬂbbﬂelaaec%d%rubn%ng%t:@wi hriBitiel Ry HAY n- butyl and

1, 3-di butyl - r@t Ile | gl%\r%ol | 5n}( but yI - 4- et hyl i m dazol 1 um

3 but yl - 2- et Ryl ‘ﬂb & P&ﬂ?’énd 3-butyl -~ 2-ethylini dazol i um

1-met hyl - 3-octyl i m dazol um 1-decyl - 3-nmet hyl i m dazolium 40 Especi al

preference i pagicvgny p:@fetrehlanmhorﬂmﬁ%d%yhméfé thioBé ivhidh, inddiplelitiertly Brbhy| BASF
Akt i engesel Ig cﬂg% 20030511 PF 54784 DE 12 imdazolium and
|

1-n-butyl - 3- et, m dazolium As anions, all anions are conceivable in
princi pl 8 sRPisgelecteddrom aaRag apelylhmethybethykand mbutyl gid |- acetate CH3COO

trifl uoracet R, R?GRAGCGre selbcted fratreartibrdfSokthyl, ethyf, atiB A Bydrokyetiyipensy| f at e
HSO4 , net hyéﬁd*bﬁ CH3OSG, , ethylsulfate C2H50SC3 , sulfite SO32",
hydrogensul fite , chloroalum nates AIC14 , Al2C; , Al3C 1o ,
tetrabronoal um nate AIBr4 , nitrite NOZ nitrate NO3-, chlorocuprate CuCl2,

phosphat e Pmsﬁipulbyﬂpm@mﬂmpﬁmm-lméZM) ack thpse wowetnicih deqeipanderiti?@Odne 10

car bonat gy therhydrogencar bonate HCO3. Particular preference is given to
acetates, su ona e at e I te phosphat es,
bi s(trifluor 8%%%&%&?“ _“L’LE%’ i}l %‘i‘oodl ment of
extractive rB&tR andzﬁ |am Selscuésﬁl@m doond pheng, pheiosy 7atBoxycdnd Fbgtoxe 1) . (2)
i ndicates the inflow of the entrainer into a countercurrent rectification
columm. Si ncg - . . -

mong these, preference is given to the ammonium, phosphonium, pyridinium and

25  imidazolium ions.

Very particularly preferred cations are 1,2-dimethylpyridinium, 1-methyl-2-ethyi-
pyridinium, 1-methyl-2-ethyl-6-methylpyridinium, N-methylpyridinium, 1-butyl-
2-methylpyridinium, 1-butyl-2-ethylpyridinium, 1-butyl-2-ethyl-6-methylpyridinium,

30  N-butylpyridinium, 1-butyl-4-methylpyridinium, 1,3-dimethylimidazolium, 1,2,3-tri-
methylimidazolium, 1-n-butyl-3-methylimidazolium, 1,3,4,5-tetramethylimidazolium,
1,3,4-trimethylimidazolium, 2,3-dimethylimidazolium, 1-butyl-2,3-dimethylimidazolium,
3,4-dimethylimidazolium, 2-ethyl-3,4-dimethylimidazolium, 3-methyi-2-ethylimidazole,
3-butyl-1-methylimidazolium, 3-butyl-1-ethylimidazolium, 3-butyl-1,2-dimethyl-

35 imidazolium, 1,3-di-n-butylimidazolium, 3-butyl-1,4,5-trimethylimidazolium, 3-butyl-
1,4-dimethylimidazolium, 3-butyl-2-methylimidazolium, 1,3-dibutyl-2-methylimidazolium,
3-butyl-4-methylimidazolium, 3-butyl-2-ethyl-4-methylimidazolium und 3-butyl-
2-ethylimidazolium, 1-methyi-3-octylimidazolium, 1-decyl-3-methylimidazolium.

40 Especial preference is given to 1-butyl-4-methylpyridinium, 1-n-butyl-3-methyl-



1N conventio pr.ocesses t he _entrai ner | ow but reciable volatility
conpar ed togglﬁg @Pﬂﬁ’a’a'sﬁpﬁﬁuct (stregﬂp%g} t he separglgl%ﬁs‘bpﬁnents (1)
have to be used to separate overhead product and entrainer. The separation
- elements (3) and (5) effect 20 the desire@ separation of overhead product

from bottom product under e action of the entrainer, stream(4) is the
feed stream 'B'f‘? u Hggfﬂaﬁ‘ﬂ - '8%"%'(5“@@5%““51 ed (feed), stream(6) is the

bottom product and the entrainer. Separation elenments can be, for exanple,

trays, ordergéaRah&idl@nhs arEHERa6IK M Brincitle. The use of an ionic liquid as
entrai ner has the advantage that the vapor pressure of the pure ionic

liquid and thus also its partial pressure in the mxture with the overhead
product & e Rrefareedianionsrase halidgs, Fi &b %’e;baﬁ%ﬁtate@Fbﬁ@f&mlﬁuc(rat)et%faﬁﬁﬁOO

di Spentsed Wltﬁ'lhate CMiBO,1 sulfatd SOLFe hg@rogeRstlifite SO, rRtRYIshIfté Gpgosbges ar et o
resent in i, C GO e n en e to be
gepar at ed of ?‘ﬁ%'s t%FéHE\g}gaqu‘r |Sﬁg% %93/ W@@SQ@I&H&E)@“%W@F&&% A@ﬁ
l'i qui ds wi t hAkGinvAkEhoGReFrabsemoaluninats AlBis dfriteN@z: nitiata Qs citigrocsiprsde at e
these from tbecgvpﬁéb@ﬁdteﬂ?@&umﬁdrogénpﬁaypthﬁa RPOES Htiydrdgenpissphhte PO,
enri chrren? éaq,%dﬁigc m@% rLSﬁz-ﬂe d‘nt for the ionic liquid and the top
0

of the col ums ages |on|c l'i quids conpared to
conventional entrainers in 35 ext ract ive rectification are essentially:
I oni ¢ |i qui dBaricelanmeferamkds giveretd duataten Bulisiatey) tdsykard rpa(i:tﬁgIsBI4S@J,e to their

conpar at i vel y,fatgho5sd ﬁ&tfehVblé(Yr,fluB%Wet%i@oh*l)urﬂ%%s(bP 3‘” a smaller mass

flow, conpared to conventional extra ectif of entrainer to be
fed to the 40 extractive rectification and/or the nunber of theoretical
pl at es i 16 t han ertbodiotant ef BASEtivelrectficgtise Idssdribet iR OEB0H T4 AR (61 FiireDB). 13

rectificati ) ) Srificafes the inhew!c? e frainefintda rcSéMchuﬁénttrB@tzf@éﬁdrPéHiﬂrﬁn | saneev apor
pressure of the

of f
operati ng an{d ce%(?qtlgpaI(p(ggcées\é%{/@ﬁteggg@gg@%s? Wg’@ agr@%&qg% vggﬁ’tylcempfa?ﬁrq col um
i n convent i oledthe exernead preduetdstream ¢htheoseparation elamands (1) bave ke uaeditg t he

entrainer fredpardie oerhbaIHRIUOEtEHT. entr‘&i‘ner TeRephrafich BleRBRR! 8B)ahd (5)e#ect O

oxtracti 08 ?@ed%?veed“%%p%h%baifﬁ?%‘a Lpefict f%“??ot%fﬁgr‘n@w urﬁe§9t'ﬂ¥%?é6n B har ge
of proporti ofRiraiter; graam (4) isthe feadstiepm of A romprnsats iaibersspar Qﬁ’e(feﬁébar ation
el ements " 1" stretani (B) ibe Dohode prsdiatissd e nirainek Separitivn kRwenwodaitd, fdry of the
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25 The use of an ionic liquid as entrainer has the advantage that the vapor pressure of the
pure ionic liquid and thus also its partial pressure in the mixture with the overhead
product are close to zero. Thus, the separation elements (1) can be dispensed with.
This is not the case only when volatile impurities are present in the ionic liquid, e.g.
components which have not been able to be separated off completely during recycling,

30 or when mixtures of ionic liquids with conventional solvents are used as entrainers. To
separate these from the overhead product, it may be necessary to install an enrichment
section between the feed point for the ionic liquid and the top of the columns.

The known advantages of ionic liquids compared to conventional entrainers in
35 extractive rectification are essentially:

. lonic liquids are more selective than conventional entrainers. Due to their
comparatively high selectivity, they make it possible for a smaller mass flow,
compared to conventional extractive rectification, of entrainer to be fed to the

40 extractive rectification and/or the number of theoretical plates in the extractive



Suitable ionic liquids are ones which in a total concentration in the liquid

of fromb5 t ) f ly from1 nol % | e eparation
factor bet mo%%gf@'ég?ggeﬁlsgégﬁnponents V\%ﬂ%ﬁosﬁg di fferen?'g#-g%ala e. 20 The

use of ionic liquids as entrainers in extractive rectification is
- particularly useful, inter alia, for tha3follow ng applications: for

exanpl e azeot roplee%ﬁfgc%ﬂ&?gaél\p{ﬁttgpe red-”E'Féwat er, formc acid/ water,
Ime )

al cohol s/ wat er, acetone hano acetates/water, acryl ates/water,
trinethyl borate/nethanol, or close-boiling m xtures: acetic acid/ water,

C4|— hydr ocar gons, AS3 Tyt 4%S HdRmeplbivaAREY Frekane of the@nghiakr, yafssat i on of

pol ar an non : . r - i ng.
However, the recg%g?gi}mg% th Ldélgb%w}q@h%ﬁﬁﬂ?‘%}é@%}%’tﬁgﬁéfﬁ _%tac_vlgot(eébgsisg‘felqﬁtlkéat i on
has hithetto notSeqeBe fedifiFation calimndp gepvantipRal exisactva reifeationrap fensed ar e
usual | y separ at efbr ségarbtingrthé batraihert ftopmther suttost produd. second di still ation
colum. Since ionic |liquids cannot be vaporized, 30 accunulation in a
countercurrent distillation process is not advant ageous and leads to

unnecessary tapi 1§ SeRaEation elgments (17 Aeagl tgiseaaratiemelthe entiaiperfEam81® as to how
the entrainer presthdadgaoding in cetwentionabextiaaive rbGiificatigrg ibut hecepsmpor iszat i on,
t he use a strjponi : i ; ol :rAl | solid
phase arD al so reevy oaneid Pischatae dfBRipbricns 8 oplegl i obr sl .07
descri bes adsor pW|“QFé’tg'@p%ﬁP§fqt'8ﬂ e'eﬁ?%&gsjs@s“%yo B oeeAuUsRIaf the extiemebdPVer s
whi ch are no | ongdatiiyeqgfdne ibalwlliguidr e said to be able to be separated off
froman ionic liquid. Such a situation occurs when the 40 vapori zabl e

conponent s have al r.%g%%been separ at e]\,d_of,f fromthe ionic |liquid. The BASF
Akt i engesel | SchafgP! $3F Mepu %ﬂ?@ FRnation ofthersgPaetipp elemednts- on are usual |y

m xturesthaving a very high proportion of ionic liquid and a [ow |evel of
I mpuri ties whiigbievekit dqii8y Sfel dHeb Whichiih @4kl edriRehiatich§y thBigGid i ronPSRAT at ed

off. Purge streans fromll-contaiping recycle streans are, for exanple, a
mai n app! s codd SRRt 40T 0 A SHET s SERSEAIRD ek petbeet B BiHelabi o
i oni c | i qui dedmpamentsevttichyls diftererd froafer:  t he extractive rectification and
recover it in high purity. However, a problemfound here is that when a

vapori z e hi bqi. st f . arization, atively
i ah t enfbr A G 8 idded & el RS Aol e B RBAL W LB pigflST ' 7
boi | er and 1i0ter glia.donthe fnllgwingiapplicaliens: ferexample #rsiofrepess MinasWaler.t he IL, the
Pi gher Ehe tHﬂpmatﬁrufbﬁﬂipétidf\mtehahﬁhcbl@’ﬁva@{ﬁdé!ﬂrfélrﬂéthéﬁm,lﬁceiél’eé:h)ﬁateﬁ,i ght, EEI s
enperature Sie-: r e n e
vapor pr essﬁ%ﬂa?@{“ﬁ‘iefhﬁf@%t 3 ppiESmenERG. B A6seoif ARl A< aCedt iR
C4-hydrocarbons, T3-hydrocarbons, alkanes/alkenes, general separation of polar and

25 nonpolar materials which form azeotropes or are close-bailing.

However, the recovery of the ionic liquid after the extractive distillation has hitherto not
been solved satisfactorily. Conventional entrainers are usually separated off from the
bottom product in a second distillation column. Since ionic liquids cannot be vaporized,

30 accumulation in a countercurrent distillation process is not advantageous and leads to
unnecessary capital costs.

WO 02/07418 gives general information as to how the entrainer present can be
recovered (page 16). Apart from vaporization, the use of a stripping column (stripper)
35  or precipitation into a solid phase are also mentioned.

The German patent application number 10313207 .4 describes adsorptive separation
processes by means of which high boilers which are no longer vaporizabie are said to
be able to be separated off from an ionic liquid. Such a situation occurs when the

40 vaporizable components have already been separated off from the ionic liquid. The
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We have found that this object is achieved by a process for working up a bottom
stream comprising high boilers and ionic liquid from an extractive rectification in which
the ionic liquid is used as entrainer, with comparators feeding the bottom stream to an

30 evaporation stage which is operated at a pressure of less than 500 mbar, preferably
less than 100 mbar, particularly preferably less than 20 mbar, and in which the major
part of the high boilers present is separated off in vapor form from the IL, i.e. its
concentration is reduced to less than 5%, preferably less than 1% and particularly
preferably less than 100 ppm. The necessary purity of the IL always depends on the

35 purity which is specifically required in the distillate stream from the extractive
rectification in each case, since as soon as impurities are present in the recirculated IL,
they partly vaporize on entering the top of the column and contaminate the distillate. If
a purity in the distillate of 95% is sufficient, as in, for example, particular cases in the
separation of formic acid/water, up to about 5% of water can also be present in the

40 recirculated IL. On the other hand, if a 40 ppm purity is required in the distillate stream,
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superatmospheric or subatmospheric pressure can also be particularly advantageous.

This depends on the vapor pressure of the components to be separated and thus on

the condenser temperature established. If the components to be separated all boil at

30 very low temperatures, a person skilled in the art will increase the pressure in the

column so that the condenser temperature does not drop below 50°C. Otherwise,

cooling water can no longer be used for cooling and the costs increase since

refrigerated water or even brine are more expensive than ordinary cooling water.

35 The pressure in the evaporator is less than about 500 mbar, preferably less than
100 mbar, particularly preferably less than 20 mbar. In a preferred embodiment, the
proportion of high boiler in the ionic liquid can be reduced significantly at about the
same temperature in the evaporator as in the bottom of the column.

40 The vapors of the high boiler are either drawn off directly by means of a vacuum pump
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therefore lower. For this reason, a falling film evaporator should be used if possible.

Due to the evaporator operated at subatmospheric pressure, extremely low

30 concentrations of high boilers in the exiting ionic liquid can be achieved. This ionic
liguid can advantageously be recirculated to the extractive rectification, and very high
purities of low boilers in the distillate from the extractive rectification can be achieved
thereby.

35 In an alternative process, the bottom product comprising ionic liquid contaminated with
high boiler can be fed to a stripper operated using gas or vapor. The pressure in the
stripper is, as indicated above, preferably approximately ambient pressure, but,
depending on the specific application, operation of the stripper at a pressure of less
than 900 mbar, particularly preferably less than 500 mbar, can also be particularly

40 advantageous. The stripper is preferably operated in countercurrent (figure 3). Here,
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water, since no inert gas is present. The losses of high boiler are then minimal.

The overhead product from the stripper comprises gas enriched in the high boiler. This
30 can, when it is not a product of value, be incinerated, or, when it is nontoxic, can be
released into the surrounding air. if the loss is undesirable, it can be largely separated
out by means of a dephlegmator. For the purposes of the present invention, a
dephlegmator is a partial condenser (the inert gases are not condensabie at these
temperatures). Here too, depending on the specific application, low temperatures and
35 thus a refrigeration machine are once again necessary to achieve quantitative
condensation of the high boiler. It has to be noted that in the stripper version, the entire
gas stream, i.e. inert gas or vapor and high boiler, has to be cooled. The cooling power
required is lower in the evaporator version in which only the high boiler is cooled.
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sufficient for separation, If other high-boili n(i) nmpurities are
25 Inthe stripping section of the extractive rectification, the low boiler (LB) is separated off

from high boiler {HB) and ionic liquid (IL), so that no low boiler is present in the
bottoms. This can be achieved by a person skilled in the art of distillation by means of a
sufficient number of theoretical plates in the stripping section when the [L gives a
selectivity of greater than 1.3, which is its nominated task. Since the IL has no vapor

30 pressure, the vapor phase at the bottom consists entirely of high boiler. Part of this can
be taken off as a gaseous sidestream. This side offtake and the equipment necessary
are designed according to the usual rules. It has to be noted that liquid droplets have to
be separated off by means of a suitable precipitator, since otherwise IL will be carried
out with the vapor. Since the separation factor between IL and HB is infinite, one

35 vaporization stage is sufficient for separation. If other high-boiling impurities are
present or are formed in the bottoms or a mixture of IL and conventional solvents has
been used as entrainer, further separation elements between the bottom and the side
offtake are necessary.

40  The high-boiling product is preferably taken off in the sidestream in the stripping
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by means of an addmonal condenser.

25
In a particularly preferred embodiment, the work-up stage of evaporator and/or stripper
according to the present invention is combined with the side offtake. In this way, the
effective and gentle recovery of high-purity, ionic liquid can be improved further in a
technically simple manner. Figure 2 shows a combination of side offtake and

30 evaporator. The feed is fed via line (21) into the countercurrent rectification column (20)
and the ionic liquid as entrainer is fed in via line (22). The overhead stream is taken off
via line (23). The bottom stream is conveyed by means of line (24) to an evaporator
{25) in which the ionic liquid is separated off according to the present invention. The
ionic liquid obtained in this way can be recirculated via line (26) to the countercurrent

35 rectification column. Via the side offtake (27) which is additionally present in a preferred
embodiment, a gaseous high boiler is taken off from the column (20), which further
improves the separation.

In figure 2a, the condenser with downstream liquid pump on the evaporator in figure 2
40 has been replaced by a compressor (28). The high boiler vapors which have been
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the evaporatigrné Bsheihhsh semImARBridlevhPérafd] 4EFgd Sart of the high boiler is
separated off in the bottom region of the extractive rectification via the side offtake and
the stream to be separated off in the evaporator installed downstream of the column is
therefore significantly smaller. The amount of ionic liquid which flows through the
30 evaporator remains the same. Only the high boiler content is reduced. The high boiler
which vaporizes in the evaporator operated at subatmospheric pressure can either be
condensed directly and brought to ambient pressure by means of a liquid ring pump or
be drawn off by means of a vacuum pump. Since a smaller amount of high boiler has to
be separated off in the evaporator as a result of the side offtake, the separation task in
35 the evaporator becomes easier, it can be made smaller and less energy is consumed
in the evaporation and any subsequent condensation.

The side stream comprising the high boiler is usually also condensed. The condenser
there operates at a pressure higher than that in the condenser of the downstream
40 evaporator. Thus, the energy of condensation from the side stream is therefore
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25 offtake. If required, this side stream can be liquefied in an additional condenser. Since
the HB content in the IL leaving the bottom of the column is then lower, the separation
task to be performed in the subsequent stripper is easier. The gas or vapor flow
required there becomes lower and the stripping column becomes narrower. Since the
concentration of HB in the IL at the inlet decreases, the necessary height of the stripper

30 also decreases. However, the reduction in the height is comparatively small, since it is
not so much the inlet concentration but the required purity of the IL leaving the column
which determines the height of the column.

in the version with side offtake and stripper and dephlegmator, the cooling power and
35 the size of the dephlegmator are also reduced considerably in addition to the changes
in the stripper as a result of the side offtake. Since in this case only part of the high
boiler leaves the stripper via the top, it can in some cases be economically
advantageous to dispose of this part of the high boiler together with the inert gas, i.e.
not to condense it. The refrigeration machine necessary for the condensation ,
40 including the energy necessary for compressor and cooling, can then be saved.
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be discharged into the surrounding air because it contains only water and
The process of the present invention offers a technically simple and economical way of
working up the bottom stream from the extractive rectification. lonic liquid can be
obtained in high purity with a small outlay in terms of apparatus. The temperatures
30 required for the separation are relatively low, which not only reduces the energy
consumption but also avoids undesirable decomposition of the ionic liquid. The ionic
liquid obtained in this way can be recirculated to the column and be reused as entrainer
there.

35 Version with only side offtake and no additional work-up of the bottom stream: .
if the IL laden with residual HB is introduced directly at the top of the extractive
rectification (circulation of the iL), part of the HB will get into the vapor phase at the top
and contaminate the overhead product (LB). If the purity requirements for the LB are
moderate, the depletion of the HB in the IL with a side offtake alone can be sufficient,
40 and no further work-up of the IL is necessary.
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addi ti onal vt WorkpPofariants haye pB e aow bepn desoribedfor jqniq ligwids. FRenaRRbs| dual HB

i s i nt r oduceahatbigoesly tyalbénttdirers mpe)drhcll\beilsnﬂaﬂcmstwhxm haved pdrticdadydow

Lop and gont ahPnbessurile %5@{ PriRenchadp ﬁ?ﬁ* oGl Pl st rements
for the 1B dpgrd ?ﬁ@@?%rsseq%a et AR R

of f t ake al oneherartnge Tedirol.c2% % 237 {EP02)j dderdrifners [irmuewsr IEungtiopal the IL is
necessary. BfspidriMétd, BRgathbssd dHd staQsbirdrd" PlogoPdiGh. QE .23 453 (20bby) or

particul arly_advan eous variant, an azeotrop| c or close-boiling mxture
woul d be se%%ﬁ It hgtgﬂfec? | ow boiler and high boiler by addition of an IL in
a colum with si de of ftake wi thout further additional equipnent itens.
Conpar edig 0 Exangplggl extractive rectification, which always requires a
second colum for working up the entrainer, this 5 results in considerable
capital cost savings. Al work-up variants have up to now been described for
i oni ¢ |iquid¥. themliwagﬁwﬁmp'&ﬁealb@@egmtgﬁtlpﬁs ane U@ﬁss iadicated otherwiser RitA%e

di still ati onie. #isCh bpavetghtiapdippmds ppmlby welgtit. vapor pressure, e.g.
hyper br anched pol yrrers [Sei ler, M; Dendritic Polynmers 10 interdi sci plinary

research and gﬂE g I | ((:j;tl ons from ueg{éfﬂ%e structural pr o ertl es"
Chem Emf FSFM ghq egpsiiye r Hipnepldmp was fé4 kg/h of & BB onal
dendri nmer s mme bormsﬂngd)f T of (TMB (rirhgthmeirborate) angl 23% lof metHaobl. The Bolurkb3
(2000)] or  sivayd Ak S0ELRAES PlatdSareRIPLESTalel ot BoefRl LRIENRREXgBRIAS, al
0 0
wei ght and pyRFSUe BTDH]TJ?%% Ll'gﬁlfeedt ;ﬁate was always Cat thé/oretlcafblate 12 Thé y
experiments were carried out so that 650 kg/h of TMB having a residual methanol
25 content of 500 ppm were obtained as overhead product.

Extractive rectification with evaporator at 1 bar (example 1)
(cf. figure 2 without side offtake and without throttle valve between column and
evaporator)
30
1 441 kg/h of the IL (1-ethyl-3-methylimidazolium tosylate) were introduced at the top of
the column. The IL contained 103 ppm of methanol. Top and bottom temperatures
established were 67 and 95.4°C, respectively. A stream of 1 635 kg/h comprising 88%
of IL and 12% of methanol was obtained as bottom product. The bottom product was
35 fed into the downstream evaporator. This was operated at 1 bar and 180°C. The
vapors obtained there were condensed in a condenser at 1 bar and 64.6°C. 179 kg/h of
pure methanol were obtained as evaporator vapor. The stream leaving the bottom had
a flow rate of 1 456 kg/h and comprised 99% of IL and 1% of methanol. The heat
exchangers had the following power requirements: column condenser: 90 kW, column



20 In all exanples, the feed to the extractive rectification colum was 844

kg/'h of a bigal FAW%ngﬁlr?n%ﬂgﬁi sting of 2%%(?@2‘ TMB (tri EFISH%" Bgr ate) and

23% of net hanol. The al ways had oretical ates and was
operated at a reflux ratio of RR = 0.5 and a pressure of P =1 bar. The
f.eed plate was always at theoretical plat24 12. The experinents were carried

out so that Ga0 :Q3Q§WTE/§§W?%%PE%MW”@&A?J%HQ%riqffﬂ% @hfév?értsﬁetgéoo

ppm wer e obt al ned as over tractive rec Icatl
evapor at or “ab4 KWVhar (example 1) (cf. figure 2 without side offtake and
wi thout throttle val ve between colum and evaporator) 30 1 441 kg/h of the

ol S The [Tt THo SEEAAY U HEbAGH oflrd)eyebieicr ShoAGUERRNbe lecicliaBat | 1 1C
est abl i shd &S reqwsaa%g&we,a%rpé@b%@- Gg‘lhﬂf."aﬂagﬁpiié@ QBRais 4T pRathanol.
conpri si ng 8B%his sifeam waredact@sily susedtasantrbingain the extrantide sectificationther oduct .
The bott om pgrgksdd M@éucﬁguﬁt?@f 500 Bpi e nidaydne! WeRE BYSPAEHREVRbIe. THEthi Was

opera o6 2 i, Ao W8P Bl 1% A5 D

evapor at or vl beTestinually supplied o g axtractivetredification. Sach howaeasis ot 1 456
kg/ h andigonpédreaficalpveble. | L and 1% of nethanol. The heat exchangers had
the foll owi ng power requirenments: colum condenser: 90 kW col um BASF

Akt i engesel | schaft 20030511 PF 54784 DE 24 vaporizer: 134 kW downstream
vapori zer: 1B¥radliye restitratioe witevapraiepabf} mbar(esample:2) - 64 kW Result: The
stream from {didigbrt 2 aih@it sideeffeakepor at or shoul d actually be recirculated to
5 the extractive rectification as purified L. In this variant, it still
contains 1 %of nethanol. If this streamwere actually reused as entrainer

in the eX?raleieyanlydhs detpilsAiffesing fiomexamrie A5 9pt58E%t purity of 500 ppm of
met hanol woulbe edpobdoEinstaladaddvnstreamiditie exiractiieaactifichtioromapoperbiedmat t he

bot t om of t hey mpaPIkPI8IChRRe wpot?@fra.in&ﬁ@@w@{&améwe%hdéﬁsed%& iReiPf the

continually supplied,t e . .extractive rect tign. Such a process 1s not
10 econom Larotteppsiiatefo-E AT Tietiatel ssamed (0 e wesobigbPaPere. 1o nbar
(exanpl e 2) dewistrehinpryaporatariand gondarisde thef quaniity) of EBefdytransiened wakd 884ai | s
di fferinggfrang exRWptespdctdely, descri bed: The evaporator installed downstream
of the extractive rectification was operated at 10 nbar and 180C. The vapors

fromthe evaporator were condensed conpletely in the
esult: In this advantageous version, a residual methanol content of 100 ppm in the

ionic liquid to be recirculated is achieved at the same downstream evaporator
temperature. This IL can be reused as entrainer to achieve the required distillate purity.
25  The extractive rectification was operated in the same way as in example 1.

Extractive rectification with stripper (example 3)
(cf. figure 3 without side offtake)

30  Only the details different from example 1 are described here:
As entrainer, 1 523 kg/h of iL contaminated with 1 ppm of methano! were introduced.
The bottom product obtained in the extractive rectification was a stream of 1 717 kg/h
comprising 89% of IL and 11% of methanol. It was fed to the top of the stripper which
had a total of 9 theoretical plates and was operated at 1 bar. At the bottom of the

35 stripper, 2 305 kg/h of dried air which had been preheated to 180°C were introduced.
The stream from the top of the stripper was conveyed to a dephlegmator which
condensed a large part of the gaseous methanol at -5.4°C. 122 kg/h of liquid methanol
were obtained in the dephlegmator. The remainder of the methanol was carried out
with the air stream which had a residual methanol content of 3%. The output from the

40  bottom of the stripper was 1 523 kg/h of IL having a residual methanol content of



condenser atBPé?ﬁ&iené‘ePé"st%hgﬁt hanol st @gg&ﬁb 194 kg/ h?ﬁ?%hg' ned here.

In the downstream evdporator and conde he quanti rgy
transferred was 185 kW 20 and 81 kW respectively. Result: In this
advant ageous version, a residual nethanol2scontent of 100 ppmin the ionic

liquid to be | h ne, downst r eam evapor at or
LU o ber el FRubAbas oF AL NGy hE BB LR T BRE O
di stil | at e -pyarofiger: 338 ke preheating of fhe stepping peatQ0diVidephinsemadaraditien t he sane
way as in exsrpper: 88 klxtractive rectification with stripper (exanple 3)

(cf. figure 3 without side offtake) 30 Only the details different from
exanple 1 are described here: As entrainer, 1 523 kg/h of IL contam nated

with 1 ppin oResHl AsRIESYRTdhe dewnsireamstripPeRdhe ssidyel metanet coptRniniBe i n t he
extractive rienicilifuidad be neciveslateddanderedicet td 1 ppkry/This valuris spnifigaiflowér | L

and 11 % of ﬁ%ﬁ h?‘é‘)@%]mqlé b (\‘/@éloﬁ Wﬂgtegaﬁ?gto} a1 @ﬁ\b&l{)ﬁé%&ﬂuaﬁ%s‘%lu@%t da

total of 9 theoretic bott om of

the 35 stri pPEPOrasorieEsi FPQ“HFaB"}Y 'Beh%tgmmﬁﬁﬁe%[d%@éﬂem‘é{?% haye @800
wer e i nt r odubesdet tharheFartsepanatiom tasks mewhicppartichlandy lsigh ppriters ofidte aerheaged to a

dephl eg or t -5.4C.
155 kg m f rmﬂu&mcnﬁ:ﬁe%}ﬁ&ﬂew@&% e rdquithd the s%ﬁﬁ%gnﬁgiﬁ% r@.aﬁérﬂr%?&

t hano were obtained In the de
remai nder of hﬁﬂaé{aﬂggﬁ’éﬁﬁna%s carried out wth the air stream which had a
resi dual nethanol content of 3% The output fromthe 40 bottom of the

stripper wasgrdvhive feblificatibn wﬁh@aa;bd?gtoaaﬁ@gmsp@rl(ef@ﬁ@raaw content of BASF
Aktiengesel | schaft 20030511 PF 54784 ppm The anounts of energy

required in the heat exchangers were: columm - vaporizer: 138 kW preheating

of the s1%i pPnivghefetails difiening frore grarapladase dgscribed heex: theppaporaty was/ 5
Resul t: As aoperatedtat 0f28tHae ankd MG 0. @82rkghrof prrgaskbés metafloiakft fret hanol

content in tig ol‘eﬁ&' ‘i'hé b?t}tﬁnq Ir&arn%oﬁwﬁﬁééoci‘hééﬁ %?ﬂz&%téuﬁﬂé‘ﬁ%d/o P 1 ppm

This value is signific
evapor at or afe¥@nRbAs Wa?cfe‘é@h‘ihé\?@ ¢frihe stiippere 194ake/h of d@%ﬁbWﬁ'@BPaQ@Pgl on,
signi ficantl pedn @-bbeate@wpepassedahroogh trwm:ripqer sswhescwrant. Fheastreatndronbe set

there. Fgg Sﬁ@%&&ﬂﬂ ¥ Erswééh’t@k oP&F hﬁ 1996 Hehhd L AlRe géttc‘inﬂ%f
over head 10 oduc g&x f tive til Fation are IBP(b%UI re
stripper var rﬁ‘“ﬂp?ffsu rk ' at"ﬁ@ aeff'f%l YRl greshaneh FPniRRt of fppprapere faken
rectificati oaffyiinetansautsoiznergyaeduitdin teheat exchapbersiyeré Sda@nistreathe det ai | s
differing frgyg HPh €7 bnesndiPser dfissletporstort BE kW%PéHe%ﬁﬁq of A€ strippiRgat ed at
0. 28 bar and 1 QN 182 kg/h of pure gaseous nethanol |eft
25

Result: The combination of flash evaporator and stripper made it possible to produce

high-purity ionic liquid which can be recirculated. The maximum temperature in the

overali plant was only 140°C. The energy required is reduced as a result. At an energy

input of 251 kW (bottom of the column plus downstream evaporator), this particularly

30 advantageous variant is very favorable in energy terms.

Extractive rectification with side offtake and evaporator at 10 mbar (example 5)
(cf. figure 2)

35 Only the details differing from example 1 or 2 are described here:
The amount of entrainer fed in was 1 384 kg/h of IL having a residual methanol content
of 103 ppm. In the bottom region, 179 kg/h of pure methanol were taken off in vapor
form as a side stream and then condensed at 64.6°C. The temperature at the bottom
increased to 180°C. The bottom product from the column had a flow rate of 1 399 kg/h
40 and comprised 99% of IL and 1% of methanol. The evaporator was operated at



evapor at or fomst conprised_1 452 kg/h of IL contajping 0.8% of
net hanol . Thg‘ggﬁgg‘th?ﬂﬂeﬁ%{sfﬁg&t op of th@%gwq%ﬂper 102 KgAH7 Qﬂ‘bgri ed air
whi ch had not been preheated was passed through the stripper in
countercurrent. The streamfrom 20 the tgg of the stripper was 113 kg/h of

ai r cont ai ni 0% o hangl . At the bottom of t r, 1 441 kg/h
ot |1 1 havi ng Srmpazart b AA dhe orkisrer Has oo B ah A dimCt TRERmOURS vaes
anount s of - éfinem ¢he evapoaraterdadma fidverateoft 15ekafin and) eorsisted ef 108hwmethapalrThe

evapor at or . gektbrdcWonk m&cteﬂagsrratd?f(u_tfbrereev@mroﬁ wns.s@&: &Wsax e 8t LG 4 he
stripping air eva%?rat or "and

stri pper naa’gs'id{’glp%%/\é?rﬂﬁgoﬁ%hltp?féggt‘?@m ﬂ‘ ﬂuﬁ'ﬂﬂhfe? QP?Q%W: qrr]ﬂ}ﬁ}" whi ch can be
reci r cul & edexciigrgearawera) epiuemp@patizere3QirkW haide siveanatondenagn 604W.onl y 140C.

The energy rwnstrgdmlgi,a‘s@fdmedkwsc@]deﬁwlskv\At an energy input of 251 kW
(bottom of the colum plus downstream evaporator), this particularly 30

advant ageous_variant is ver¥ favorable in energy ternms. Extractive

rectificati oResult is i1 example 2.ke naerssalyRyiRE SEigyedip theutpytdiamiiedbatiom (cf .
figure 2) 35cf@Ghe ;ioeriEiredﬁi @lapsratbrianathe{iL dahdia rexicdiiited. In €His garticiartlescr i bed

here: The, anhyj aﬁE?lﬂ\g@ébﬁ‘%e Pﬁﬂwtﬁpof"ﬁé% tb D%Br%rﬂ&égagfg #‘(‘Chﬁ“‘le%n@eﬁs%?' dual

nmet hanol content bot omrTeéegio
met hanol wer® P& RA¥Niream wavaﬁéqr is sighificandly épvgﬁr@é afiepdbeh taﬁ gide ﬁ&,rﬁareoﬂa§nsed

at 64.6C. Thie atlearpagetiusy £nc refrigerdtioh teoangyiisisigeifisandy nwrd 8Qiensivedhdrosteam

roduct fronjt | h " cod 99%
gf I L and 1%%‘%“'69 angP)a ft &PELler@gpr)‘or%g?%?é%@%%?%%ﬁ%t@i%%man%ﬁ

Akt i engesel |'§’E?1¥§fst’“ 0030511 PF 54784 DE 26 10 nbar and 180C and the
condensetd was operated at -19.5C. The anount of vapor - fromthe evaporator

had a flow rgjtmachie ﬂe'étuﬁﬁ&ﬁ&'l WA ski8 kb @td vagdtatsr i B aBat and iRfid pgns from
t he evaporat%éﬂ%‘Pf_éé recircul ation) consisted of 1 384 kg/h of I'L having a
nt e

resi dual nt of 103 ppm The quantities of energy for the heat
5 exchanger s(chdéigere 9| urm vaporizer: 301 kW side stream condenser: 60 kW
downstream evaporator: 4 kW condenser: 6 kW Result: As in exanple 2, the

necessar o PUbhd SRl fdh LRSnANSAL (LLARLBRg POt tom  of the

downst r eam eva n this particularly
10 advant agebssliapiq ERHPUMP Was Y&ethio ﬂt'@fmn'@aﬁf 'BH‘%@W@VQ@@@V&POE‘M agete n the
condenser  oforhfressithensétharoid e @iambiert psesyoid. Thaplimp wasveperated asingsul t

of the side gteamn lid Folrﬁnsaﬂ)fﬁéﬁea%@ié&m oF tHAAE 1Sy tHE bBkdMRBr fRET Y 1S
S|gn|f|cantlg re expensive thanh steam ]
ownstream evaporator were branched off and cooled to 28°C. This IL was fed to the

25  liquid ring pump. During compression in the pump, a large part of the methanol
dissolved in the IL. The stream leaving the pump at ambient pressure had a flow rate of
102.6 kg/h and comprised 97.5% of IL and 2.5% of methanol. It was recirculated to the
bottom of the extractive rectification. The gaseous side stream from the bottom region
of the column rose to 193.8 kg/h of pure methanol as a result of this circulation.

30 1381 kg/h of IL containing 103 ppm of methanol were fed to the extractive rectification
column. The output from the bottom of the column was 1 496 kg/h of IL containing 1%
of methanol. During compression in the liquid ring pump, the IL/methanol mixture
warmed up only slightly. The power required for the heat exchéngers was: column
vaporizer: 319 kW, side stream condenser: 65 kW, evaporator: 4 kW, additionat cooling

35 for the IL to the liquid ring pump: 3 kW.

Result: In this particularly advantageous variant, the refrigeration machine is replaced

by a liquid ring pump. The temperature of 28°C which can be achieved by means of

inexpensive cooling water is sufficient to condense a large part of the methanol. Since
40 the amount of gas decreases, the energy required for compression also drops. All of



In addition, unt L. whi ch has circul ate eases and the
net hanol | o@égFé%F?seq%hﬁﬁt ractive Fbg?ﬁl Tcation wi Fﬁgg?%‘b DBf f t ake and
evaporator at 10 nbar and liquid ring punp (exanple 6) (cf. figure 2b) 20
OMly the details differing from exanple Drare described here: The liquid
ring punp se nbar i.n the downstream orator and to
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This IL was fed to the 25 liquid ring punp. During conpression in the punp,
a large part of the nethanol dissolved in the IL. The stream | eaving the
punp at d&hbi exraciyetsstiicationwith sidesfitaket stripper apd Zieghlegmatos (exaswmipr) sed 97. 5%
of I'L and 2. gsfighre®t hanol . It was recirculated to the bottom of the
extractive rectification. The gaseous side streamfromthe bottomregion of
the columm rose to 193.8 kg/h of pure nethanol as a result of this

ci rcul ati on. OBl the defailsgjiferingrfrany exaynplai1rdare deswibed deraiet hanol were fed to
the extracti ve64 eghidf lowéredad int@thersalumihas enttamer. 1790kg/h bEpure ntethari wase

col um wggs 1@&8@0#9(%53%% t:rr‘ﬁ%@r%' {?{?}é‘gfﬁ%ke/% o bHﬁ‘érﬂ?él_ﬁen of tHe | b&ﬁmﬁ%r essi on

inthe liquidrin Ightly
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i nexpensive 3okd/hofjmatianp! weresohfénsied put ﬂwra:atnﬂéfﬁeﬂm battogrepreduct figin thlae

net hanol . Si ggigp él’Q:oh!‘.l@teé'&SWBB4Q i H&ﬁrﬁgﬁ‘é‘%‘&iuai ﬁh@tr%ﬂsraz)‘ntén%ﬂi B@ﬂ
conpression al S?t ; ﬁe A§ ﬁk K esel I cha 2 rdgg%jﬁjw 54784 DE
27 "the ot AVAITIESA 4 QY SERT PR 9%%6? WERE o [“é“ﬁ'?8 %‘1 t4#8. The IL
stream r equi #tezRm consienseredP KhlidephieggatelifdWs only about 7% of the total IL
being circulated. The plant is sinplified thereby and the capital and

operating,co c I
Stri pper E% : dﬁg&lﬁfn {h?ﬁg%%?-ncugang%@%%’&s v%fsﬁdr{, kgﬁffnbé’@y"%ﬁhauﬁk %&%’E@%ﬁ%ﬁ%a
differing fri® 3 elhe 18 eraéi% r%’géﬂeﬁbfér fhedephiegmeter W?fofﬁ al$e. were fed
into the col um‘remsemtarcﬂltbarthe hifYokg hbrt ledveioi be pratichaoThevilsobtained at the

bottom of the stripper once again has a very good purity and can be reused directly in

the extractive rectification.



10 taken off fQr t the sid ke in the bottomregion of the
col um and ?}hgﬁﬁgﬁgg sseélgcmarﬁe terrpera?gﬁiééz;tq the bottQ mg‘%%“"?i%oc. The

bott om product obtained had a flowrate of 1 378 kg/h and consisted of a

m xture of 99%of IL and 1% of nethanol 28This was fed to the top of the
stripper. Tr\& ||r flow was 34 kg/h. It was dried but not preheated. The
vapors from RSPy pper were passed to a dephlegmator. 15 35 kg/h of

nmet hanol were condensed out there at -5.4C. The bottom product fromthe

stri pper COﬂ”ﬁlStR@rﬁeséfo?%rlli@ bp @fbottbmftshMmGompriemy dnalor k& AlgAIboRGSt ent  of
1 ppm The quan%& |'0ﬁ|?‘I I|8u1d?r%ﬁ{9f¥ eit%’&tl\tv@%cnﬁ%éoﬁﬁ\p@l?@ﬁ'{el Pr{r}g Lgld %ﬁﬁ%&% 20

vapori zer: 299 k
Result: 15 this %Fﬁ'ﬁ%u‘f’@?ﬂ‘ W@mﬁt a%%@emrtgmcﬁﬁream t@rW*fﬂ"éB‘Pf?t"gﬂ $88e air is
used conpared twhiek&gpesated allé presedinel of ¢¥sattihapS00ambiar N whiobrthé hajor

o be preheat LQ%W e Flgh bolt G Rreenbbi Gl i bor o Bl 1§96 § %SZV?;
has a very good $Rihat{pedygh balgr epntent of e ienic biqyid & reducadde CQRQQ"&'@WWF@
rectification. BtéSFthéhtﬁ"/ebgwe@htschaft 20030511 PF 54784 DE 28 W claim 1.

A procesg for working up a bottom stream conprising one or nmore high boilers

and |on|c Ilsgwd froma extractlv%oilectlflcatlon jn which thE ic liquid
chift

is used as 5“ent ‘F\&’WF@PS Oging WA ReleD Streatl GRYRIIRINg R 05 Mt olRysan
evaporation stagend ivhicdifuid Sroopan extettiee rextificatios i whiol tHedemic litpaid isig@drdsar and

in which the maj Qﬁtralrli@rﬁrm@ﬁ célhﬁnsﬁ'sgéed?ﬁi' h%rboﬁbﬁséi’r@bni t® asﬁlﬁ}?de@%%h%f in

f f h b f th
onic Iau d s PUBIREHS el ien shaeHes ol G pRen SR E R gne . 10 2.

A proces® for woPlessigeup a bottom stream conprising one or nore high boilers
and ionic liquid froman extractive rectification in which the ionic liquid

s used as Nt Al RSlece PRGSO IPLl BRSNS R L OB AR @

operated at anbi @rfdi '°m‘§ "Ep'ésf%’m an e’gracﬁt"ﬁ)ﬁ%@“s?é'o'ﬁ éﬂWWé'i* kherignig liawid isosed@sst r eam
conpri sing one oentranes, Whigh coaplistsSeedinglthedottom stegairttofa siippen wa}chract ive

rectificgfion ing Nﬁﬂhﬁﬁgﬁﬁ s%r%h Qatla& ste3Rfarifis oﬁ@?a'iéﬂ Q%Dre%r

conprises feedin a stripper wh supplred with
inert gas or supEfh&En é'f'l%aém and is operat ed at a pressure of less than
900 nbar.

4, A process as claimed in claim 1, wherein the worked up ionic liquid is
subsequently fed to a stripper which is supplied with inert gas or superheated
25 steam and is operated at ambient pressure.

5. A process as claimed in claim 1, wherein the worked up ionic liquid is
subsequently fed to a stripper which is supplied with inert gas or superheated
steam and is operated at a pressure of less than 900 mbar, particularly

30 preferably less than 500 mbar.

6. A process as claimed in any of claims 2 to 5, wherein air is used as inert gas for
stripping.

33 T A process as claimed in any of claims 2 to 6, wherein dried inert gas is used for
stripping.

8. A process as claimed in any of claims 2 to 7, wherein a dephlegmator is used at
the top of the stripper to separate out high boilers still present.



4. A proces | ai nred im1, wherg] e wor ked oni c I|qU|d|s
subsequent | ?‘ggﬁ%k eﬁgﬁeﬂﬁsﬁﬁ%& whi ch i s%bl%ﬁ‘i ed with |%'p|59

superheated 25 steam and is operated at anbient pressure. 5. A process as
claimed in claim1, wherein the worked upgionic liquid is subsequently fed
to a stripper which is su with_ inert, ga erheated steamand is
operated at r‘éé’g%eés ) &g@é LPﬁ'&H0566'%53"36§9§1%Lﬁfs¥‘|t99 SYRASFNOB M| v

| ess than 500 nbtae evaporatop dowrsteeansofdhe exteattiven reptificadibn cblammes 2arried Sut yher ei n
air is used as i féfrbsstifSatioRfvapsriZatioR WitBoutFadifiond) itfdtefoh &heat. 2l med in any
of claims 2 to 6, wherein dried inert gas is used for stripping. 8 A
process as clainmed in any of clains 2 to 7, wherein a dephl egmator is used
at  the toop B thEresess ppeleinest lgepmoét:lemaﬁ to9, gthersin highdodersiare diseharged BASF
Akt i engesel | schafhtvag&irdhh lib HEdS 4fiBRe B thtSextRctiv REFRAE6N &Sluhai med in any

of claims 1 and 4 to 8, wherein the evaporation in the evaporator downstream
of the extractive rectification colum is carried out by depressurization
vapor i zat i onlli t Agiacesgias cirtmegd inidaimd@uwhersin the sidefftake used fox sepereting ofs

clainmed in any theQilg?i haileds i§ ositionsdan e sthpraghy Setibe bbtherextrdttheltalged i n
vapor fofgnvia ag 36 C% BE@A‘@O:% V#Hﬁg%éf{eﬁaw éigmé%me tb&%tdoﬂgmcrﬂbé{”“ 1L A

process as cl ai me for separating
off the high bothperregcalela;s%wew&muiaﬁlymfeepwq&ﬂqugoMm%Hhewet%pate
extractive col untbottOmil ose to the bottom particularly preferably at one of
the three bottom nost theoreti cal pl ates, very parti cul arIy preferably at

t he bottom npst theoretica gjl?ottorrlj 12. A ci‘fg ? é gl med in any
of clains 1 1o 1&P'%‘?é?é?ﬁ ’Pc?ﬁ'V FatRs biobt aheedn thesomig gwid qbtaied; he

wor k- up 1% r eci r bpmetesiof tbe woek-axisrracitdulated todhe Extradtive redtifitadion collfin. A
process as clainmed in claim10, wherein, when an evaporator is used a
liquid rlng IS used the ors to L ent

wl th the | LHhi aReToRSH BRGREecD SR8, e Betsdl mpoh anexbperaly i crecra SR Gui o
20 14. The use ofingpynp assedder aompressing the yagors to ambientpressue, Mathf e

separating m xt Ufifd nﬁg)ampsbuﬂg oB@:la@éd@'ﬁbIBﬁlﬁmahlaras%b(ﬁﬁhla| s which form
azeotropfos or are close- boi

14. The use of a process as claimed in any of claims 1 to 13 for separating mixtures
comprising polar and nonpolar materials which form azeotropes or are close-
boiling.



