1 Process for separating 2-butanol fromtert-butanol/water m xtures The
present invention relates to a process for separating 2-butanol (also
referred to below as secondary butanol or SBA) fromtert-butanol/water

m xtures which are obtained in the dissociation of tert-butanol (TBA), in
particular tert-butanol prepared fromindustrial C4- hydrocarbon m xtures,
into i sobutene and water. |sobutene is alstarting material for the
production of butyl rubber, polyisobutylene, isobutene oligoners, branched
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converting isobutene into a derivative which can easily be separated off from the remaining
hydrocarbon mixture and redissociating the isolated derivative into- isobutene and the

derivative-forming agent.

The following procedure is usually employed to separate isobutene from C4 fractions, for
example the C4 fraction from a steamcracker. After the major part of the multiply unsaturated
hydrocarbons, mainly butadiene, has been removed by extraction (or extractive distillation) or
selective hydrogenation to linear butenes, the remaining mixture (raffinate I or hydrogenated
cracking C4) is reacted with alcohol or water. Use of methanol as alcohol gives methyl tert-
butyl ether (MTBE) and use of water gives tert-butanol (TBA). After they have been separated

off, both products can be dissociated to give isobutene in a reversal of their formation,

The dissociation of TBA is easier to carry out than the dissociation of MTBE and gives smaller
amounts of by-products and is thus the preferred method of isolating isobutene. The

. dissociation of TBA is preferably carried out in the gas or liquid phase in the presence of an
acid with partial conversion of TBA.



2 I f isobutene-containing hydrocarbon streans in which |inear butenes are
al so present are used for preparing TBA fromisobutene, small anpbunts of
2-butanol (SBA) are also formed. Whether this presents any further problem
depends on how the resulting reaction mxture is worked up to give pure
TBA or a TBA/water azeotrope. OMng to the | ow 2-butanol content of the
reaction m xture, the maxi mum perm ssibl2z 2-butanol concentration of, for
exanple, 0.2% by mass in the TBA or in the TBA/water azeotrope i s not
exceeded. If, however, the industrial TBA or TBA/ water azeotrope is
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It is therefore an object of the present invention to provide a process which makes it possible to
scparate SBA from mixtures comprising SBA, TBA and water without losses of TBA

oceurring.

The three-component mixture of SBA, TBA and water is, however, difficult to separate by
distillation since this three-component system displays a distillation boundary line which
connects the binary water/TBA azeotrope at about 11% by mass of water (the literature reports
values at atmospheric pressure of from 10 to 12.5% by mass) (point B in fig. 1) and the binary
water/SBA azeotrope at about 28% by mass of water (the literature reports values at
atmospheric pressure of from 26.7 to 32% by mass) (point C in fig. 1). This distillation
boundary line separates two distillation fields. The above three-component system, shown in
figure 1, thus displays two distillation fields: distillation field 1 in the region A-B-C-A and
distillation field 2 in the region B-E-D-C-B. In the distillation field 1, the high boiler is water,
the Jow boiler in this region is the TBA/water azeotrope and the intermediate boiler is the

SBA/water azeotrope which cannot be separated off in pure form.



the low boiler in this region is the TBA/water azeotrope and the

I nternmedi ate boiler is the SBA/ water azeotrope which cannot be separated
off in pure form To discharge SBA from an integrated TBA-isobutene plant,
it is nost econom cal to use the streamwhich is richest in SBA for this
pur pose. However, the streans obtained in the dissociation of TBA have a
relatively | ow SBA content. They usually shave conpetitions lying in the
distillation field 1. These streans usually further conprise small anounts
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Stream which comprises water, SBA and TBA and whose composition lies in the region of
distillation field 1, in particular a production stream which is enriched in SBA, virtually
without losses of TBA when TBA is added to the production stream used as feed mixture in
such an amount that the mixture obtained has a composition lying in the region of the
distillation field 2 and the mixture can thus be separated into SBA and a TBA/water mixture by
distillation.

The igvention accordingly provides a process for separating SBA from an industrial mixture
which comprises SBA, TBA and water and in which :the proportion by mass of water is greater
than the limit concentrations of the distillation boundary line connecting the two azeotropes
TBA/water and SBA/water, i.e. the SBA/TBA/water composition of the mixture lies in the
~ region of the distillation field 1, wherein the concentration of water in the mixture is reduced by
addition of TBA to such an extent that the mixture obtained has, in terms of its
SBA/TBA/water composition, a proportion by mass of water which is less than the limit
coricentration of the distillation boundary line consecting the two azeotropes TBA/water and
SBA/water, i.e. in terms of its SBA/TBA/water composition lies in thtla region of distillation



region of the distillation field 1, wherein the concentration of water in
the mxture is reduced by addition of TBA to such an extent that the
m xture obtained has, in terns of its SBA/ MA/water comnposition, a
proportion by mass of water which is less than the |imt concentration of
the distillation boundary |ine connecting the two azeotropes TBA/ water and
SBA/water, i.e. in ternms of its SBAl TBA/ water conposition lies in the
region of distillation 4 field 2, and this mxture is separated by
distillation into a stream conprising SBA and a stream conprising
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and there is no risk of contamination of the products by these auxiliaries during the work-up.

This TBA stream is preferably obtained from a plant for preparing anhydrous TBA.

The process of the invention is described below without being restricted to these embodiments.

In the process of the invention for separating 2-butanol (SBA) from an industrial mixture which
comprises 2-butanol, tert-butanol (TBA) and water and in which the proportion by mass of
water in the mixture is greater than the limit concentrations of the distillation boundary line
connecting the two azeotropes TBA/water and SBA/water, i.e. the SBA/TBA/water
composition of the mixture lies in the region of the distillation field 1, the concentration of
water in the mixture is reduced by addition of a TBA-containing stream to such an extent that
the mixture obtained has, in terms of its ‘SBA/TBA/Water composition, a proportion by mass of
water which is less than the limit concentration of the distillation boundary line connecting the

two azeotropes TBA/water-and SBA/water, i.e. in terms of its SBA/TBA/water composition



connecting the two azeotropes TBA/ water and SBA/water, i.e. the

SBA/ TBA/ wat er conposition of the mxture lies in the region of the
distillation field 1, the concentration of water in the mxture is reduced
by addition of a TBA-containing streamto such an extent that the m xture
obtai ned has, in terns of its SBA/ TBA/ water conposition, a proportion by
mass of water which is less than the lignt concentration of the
distillation boundary |line connecting the two azeotropes TBA/ water and
SBA/water, i.e. in terns of its SBA/ TBA/water conposition 5 lies in the
regi on of diigdsiin thakdpfon of BiSthiftieh fieM8l ahdihfs nikekdels Spirdted BPALALAGh 1B a stream -
distillation into a stream conprising SBA and a stream conprising TBA and
wat er. Pref efOBREENG §B@i%%3hteanaamwgigiﬁﬁsas@@@mai ni ng stream whi ch has a
wat er content of less than 12% by nass, preferably | ess than 10% by nass
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and a top product which has a water content which, gh 1t is greater
than the |irfFehydeserbenskati on of the distillation boundary |ine connecting
the two azeotropes TBAlwater and SBA/water, i.e. in terns of its

SBAPI BA/ wat er conposition lies in the region of distillation field 1, is
| oner than tlheandeiadiapageoshior water tabp smoyed fgm the indppealimigiyrethyi digtillation prior e
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stream has BRI/ ypter anf SEA/ ety jadermy 9t B3 SBA/TBA/water composition lies in
the region of distillation field 1, is lower than the original concentration of water. The industrial

mixture which has been pretreated in this way is then worked up according to the invention by
addition of a TBA-containing stream. This procedure has the advantage that only a relatively
small amount of TBA-containing stream has to be added to change the concentration of the
mixture so that it lies in the region of distillation ficld 2.

The mixture to which a TBA-containing stream has been added and which is worked up by
distillation preferably has a water content of less than 10% by maés, based on the three-
component system SBA/TBA/water. However, it is important that in terms of its water content,
the mixture lies in the distillation field 2, i.e. has a proportion by mass of water which is less
than the water content of a mixture having a composition corresponding fo the distillation
boundary line B-C connecting the azeotropes SBA/water and TBA/water. The water content
based on the three-component system SBA/TBA/water at SBA contents of ffom 0.0001 to 6%
by mass is preferably less than 11% by mass, preferably less than 10% by mass and particularly
preferably less than 9.5% by mass. At SBA contents of from 6.01 to 15% by mass, the water
content based on the three-component system SBA/TBA/water is preferably less than 15% by



distillation preferably has a water content of |ess than 10% by mass, based
on the three- conponent system SBAPTBA/ water. However, it is inportant that
interms of its water content, the mxture lies in the distillation field
2, i.e. has a proportion by mass of water which is less than the water
content of a m xture having a conposition corresponding to the distillation
boundary |ine B-C connecting the azeotropfes SBA/ water and TBAl water. The
wat er content , based on the three-conponent system SBAJTBA/ wat er at SBA
contents of fromO0.0001 to 6% by nass is preferably I ess than 11 % by
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mixture, since the composition of the mixture can also be shifted into the distillation field 2 in

this way.

The fractional distillation of streams obtained in the process of the invention, in particular the
mixture to which a TBA-containing stream has been added, can be carried out in one or more
column(s) provided with internals which may be trays, rotating internals, random packing
and/or ordered packing. The separation by distillation of this mixture is preferably carried out

in a single column.

In the case of column trays, the following types can be used:

trays having holes or slits in the plate; | '

trays having necks or chimneys which are covered by bills, caps or hoods;
trays having holes covered by movable valves in the plate;

trays having a special construction.



this way. The fractional distillation of streans obtained in the process of
the invention, in particular the mxture to which a TBA-containing stream
has been added, can be carried out in one or nore colum(s) provided with
internals which may be trays, rotating internals, random packing and/or
ordered packing. The separation by distillation of this mxture is
preferably carried out in a single colupn. In the case of colum trays,
the follow ng.types can be used: trays having holes or slits in the plate;
trays having necks or chi meys which are covered by bills, caps or hoods;
trays havi ngnkelufgs Eaitgrastidinteaatharmtabviasithed siried by, flegis of foldtiag AaMelng a
special constructi .%é’ln col umms hav QﬁﬁrOta ing internals, the runback

i s either de&V@Emgﬁs mHers heptgd Bbp Wal FAFELaI8PNi s spread as a fil mover

a heated tube wall by means of a rotor. D sordered beds of various packing
el enments ca be us n the coI ) s enpl oye in process of the

i nvent i on. ﬁ‘ﬁg?dé O oS Daghy % éﬂf}’ m Qr@o ugng emg{ﬂ@%ﬁh in the
stainl ess stlﬁ@éess oﬁﬁlﬁ%ﬁoﬁd‘h@%b§h@@ﬂw&{r&aﬂm cﬁﬁk@m,eglsﬁasmﬂb@%fe&aps
etc., and have varlous shapes, , r|n s havi ng, snooth or

profiled surfoRBRE=Carbop,s 5’§°"I‘ﬁaé?f|1’ﬁ’§’31fﬂﬁt%?sﬁ§1?as‘3\‘§b‘§° Beyanquy s%éwess G&1 hergs ¢ o
mesh rings, saddh ﬁx@%ﬁrﬁ&thsdilﬁéﬂléﬂ suftadel irgs Rt Rfte@al R beliol @60 RN, FRE

conprise, for exa sheets or woven neshes of netal or plastic.

Exanpl es of‘gﬁ@ﬁmﬁﬁ ﬁﬁ@mﬁﬁgﬁgblzer Gewebepackungen BY, Sul zer
Lanel | enpackungen Mel | apak nmade of sheet netal, high-performance packlng
such as MellapakPl ys, structured packing, fron1SuIzer (Optiflow, Mntz
(BSH) and Kuﬁ’aﬁﬁflg heviggd sesaley geomely ca gorpricg) for gramplre Shyels| ar HyavER jpeghenat er i ng

of the indushéthiabr Flasic!EampRY RSsustl hdkkdpdare"BILE | GbweBERERMAG BXDafulLef oM 3
to 50 theoretical plates, in particular from6 to 40 theoretical ~plates.

The i nfl ow pramelenpaskunasa Mellapale leqéﬁp%fsflxeﬁtoﬂw@% highsperfopace napkipghsuch as
distillati onvititghiePik; structured packing from Sulzer (Optiflow), Montz (BSH) and Kiihni

(Rombopak).

The column (2) for the preliminary dewatering of the industrial mixture used as starting
material preferably has from 3 to 50 theoretical plates, in particular from 6 to 40 theoretical
plates. The inflow plate depends on the cbmposition of the mixture in the distillation field 1,
The feed is preferably introduced onto the 2nd to 55th, counted from the top, theoretical plate,
in particular onto the 3rd to 35th theoretical plate.

The column vsed for separation of the mixture obtained by addition of the TBA-containing
stream preferably has from 5 to 70 theoretical plates, preferably from 10 to 60 theoretical
plates. The inflow plate depends on the composition of the mixture. It has been found to be
advantageous for the mixture to be fed onto the 2nd to 55th, counted from the top, theoretical
plate, in particular onto the 3rd to 35th theoretical plate.

The operating pressure of the columns (2) and (6) is preferably from 0.01 to 15 bar abs. (bara).
The two columns for separating off water from the industrial mixture prior to the addition of
the TBA-containing stream (preliminary column) and the column for fractionally distilling the
mixture obtained after addition of the TBA-containing stream are operated at the same pressure

or different pressures. In the case of the pressure being the same, the columns are preferably



The feed is preferably introduced onto the 2nd to 55th, counted fromthe
top, theoretical plate, in particular onto the 3rd to 35th theoretical

pl ate. The colum used for. separation of the m xture obtained by addition
of' the TBA-containing streampreferably has from5 to 70 theoreti cal

pl ates, preferably from10 to 60 theoretical plates. The inflow plate
depends on the conposition of the nmixtur®& It has been found to be

advant ageous for the m xture to be fed onto the 2nd to 55th, counted from
the top, theoretical plate, in particular onto the 3rd to 35th theoreti cal
pl ate. The oxperatediahdropr &S suit@bah, whike io dheusans of differantchrésGires the preefuer mbhy from
0.01 to 15 bhayy. / f.or rat.i of f. water. from
the industri aFln%lR%Yﬁé'@%pqu% Brffe?;(@&l%\é&ea%g%e% ObS?to lt%ﬁ}egg'f%itﬁgagn %l%%gﬁé ream
(prel i m nar yprefedabigid theradgd foem 0.0 teibthbakor fractionally distilling the

m xture obtained after addition of the TBA-containing stream are operated
at the same pressure or different pressures. In the case of the pressure
bei ng the sabmstillatie oftht utixtere abiaingd bf atditivh\of SheFBaY-ednexthing stfeard Fives 5 bbteni O
bara, while in,the case qf different pressures the essure ip.the . .
el | nary EOIhiprEtTe droaPagh PO TRboRE S35 ofen g, WAESEAR of it iam s ¢ na
in colum ( Gjreferably pesethan A% by nass, nidkepreferably 1éss diam 0.7% Bbyomae. D aiidure of TBA,
Distillation of the m xture obtain addj.ti.on of the TBA-contai.nin
stream gi ves” #g8¢ ?@ﬁ"""p‘%"&a‘aéﬁ B ?tgg%tﬁp‘%&%f’l RRE B4 8P V‘ﬂ‘h’“g'l‘\sg

boi | ers. TheprdEéble bt thad 4% by idabss ingiatticalas les thaarief B mik.\2-Bass! whitian RYebYy
mass, nore preferably..l. than 1. 7%.Db S. i xture of TBA, ter and
any | ow boi Iv@?‘?ﬁ?’ gre? g%%s%%lfrsa?f‘“ %‘éb{%%b%g’f%)@f g{]?Bﬁan?!gﬁ‘?F‘e‘ﬁ? VBT PR t op
product is qfrtied eapatitey ot &5 gastduanr Aghild fornPsSsidd frea i itRUBtdppidgasstion AMhe3% by
mass. 2-Butanpl which is free or virtually free of high boilers can be

obt ai ned by otoéll‘?lnhg off the 2-butanol fromthe vapor phase of the vaporizer
or in gaseous or liquid formas side streamin the stripping section of the

colum. The f,ract.ions. s ated fromthe mxture b ans of the
process of tﬁgﬁpﬁv}%&n ?ngr?c%aéag&géeom %ﬁﬁ\“ﬁ';llrg]ayfnc??“sl?ﬁ T ff¥|8 gLvenHgn cgnbe ) o
they can serewplaysd drakriongpumpisesr iFat efanipld, lkey @nepeadsi watigf magadlubeme Any
I ow boi lers pPerpﬁl%ﬁ&I oftigagﬁtgﬂepAﬁ)? ﬂwt%%ilgrg r%‘s!e%tt 91'&18]::;11 b%ep%a%édloli%b_aytdksgﬁéﬁon.

The 2-butanol which has been separated off can be utilized for customary industrial
applications. Thus, for example, it can be used as precursor for methyl ethyl ketone, as solvent
~ for surface coatings and resins, as a constituent of brake fluids and as a constituent of cleaners.

Furthermore, it is employed in the production of fragrances, dyes and wetting agents.

The process of the invention enables 2-butanol to be Separated off from any ternary mixtures of
TBA, SBA and water lying in the distillation field 1 without losses of TBA. This succeeds even
when the mixtures further comprise up to 5% by mass of high boilers (e.g. C8- or C12-hydro-
carbons formed by oligomerization of isobutene, C8-alcohols) and/or low boilers (e.g.
isobutene or other C4-hydrocarbons). Thus, 2-butanol, in particular 2-butanol having a tert-
butanol content of less than 1% by mass, preferably less than 0.5% by mass, can be prepared by

means of the process of the invention.

In particular, TBA streams enriched in 2-butanol from plants in which isobutens is prepared

from TBA by elimination of water are used in the process of the invention. These streams



The 2-butanol which has been separated off can be utilized for customary
industrial applications. Thus, for exanple, it can be used as precursor
for nethyl ethyl ketone, as solvent for surface coatings and resins, as a
constituent of brake fluids and as a constituent of cleaners. Furthernore,
it is enployed in the production of fragrances, dyes and wetting agents.
The process of the invention enables 2-bgtanol to be separated off from any
ternary mxtures of TBA, SBA and water lying in the distillation field |

wi t hout | osses of TBA. This succeeds even when the m xtures further

conpri se up sgalfYukér SRS EisOC4 @b altohd 8ok RirBam ﬁ%aucerofﬁl%leﬁxﬁas%azﬁﬁ& ons
formed by ol igonerization of isobutene, C8-al cohols) and/or low boilers
(e.g. i sobUPBWRIYIS: ot her C4- hydrocarbons). Thus, 2-butanol, in particular
2-butanol having a tert- butanol content of less than 1 %by mass,
preferably less than 0.5% by nmass, can_ be prepared by means of the process
of the i nvenh plork dipgramof 9pl9&qlaﬁvhwhrmp%qﬁ0@m imentiof fedrqeess 2f g inyerfionfepdm
plants i n WheCdarried 8RUL SRR 6B/ MRE Rlustdd BB v 'aﬁnstﬁﬁﬁ% ARl %ﬁ&?r are

used in the process of the invention. These streéans usual furt

conprise CA-hyaruerosisonin thadistilotpndeldhis frstboverked upin omlune), 5o gefered fo
addi tional  LOMERMREH Siunth, B A6Ka #hAQLAW8E-ri2h me%ﬁt(s)umm%&n @ gRRBRbh bf

enbodi nent of 'the proocess of the i'nvention can carried out is shown in

fig. 2. The thepiskwmer) cobame; & EBA-gntaiuing plregme(8) is thenildeg torthednduairial mixiush  has
a_conposi tiqg wﬂmﬁ nss ks I;é:h} aév&aw?edfm%gw%y bt Sstift b é&lnﬁ%i&&?ﬁ tHQdigﬁhaaorPO' um

(2), also referre prelimnary colum, 1n such

wat er-rich sﬁqlfbérﬁl(839h P%MP%W@WWFW@%@Q h@m@@mpqsmnm‘heth hnsnartl}e _
colum. AT t4 gl xture
(4) which h%@g@%ﬂ?%&%ﬁe&a@eﬁ dlf%let% aﬁgyﬁ%wg I%?) as a corrp05|t| on

in the distimiErs é‘#m#’qcbPﬂaﬁoqﬂh@%haﬁmoaﬁﬁ@nﬁﬁqﬂﬁabe&mﬂm the gpmpeitioatned
has a conposity %‘eﬂi@ﬁt%é ;i ﬁ'oglohéhrtﬁla? ﬂ&%tﬁéullﬂoh%ﬁ 3 efyfils gnxtdrh 1sdf‘eﬁ'1£t9(1he apar t

(9) of the distil]late ( from col um can be added m xt ure,
but in such <@hmEELARd ipfe istseparaierbintg & mrﬁewts(?a éemra@eéhm%rbutmoﬂ trbe he

CONMPOsi ti 0N seMrat&iihadn t@<§r§dﬂct ﬁsﬁaimﬂn’fst Q‘Bl&,oﬁ}ﬂér ank | b@s%bly’lo& ’Bﬁleﬁé Altioh pff | ON

field 2. This mxture is fed o the colum (6) his 1s separated

into a bott hthisrdiilate streayn @b??&r'ﬁeﬁ“ﬁ@’ ‘ilﬁéﬂ)@ﬁﬁ%ﬁdéﬁ’m@ﬁd‘lﬁ@mwm Column (6) is

optionally operated at a pressure different from that in column (2). To obtain 2-butanol having
a low content of high boilers, this product can be taken off from the vapor phase of the
vaporizer or in gaseous or liquid form as a side stream (7A) from the stripping section of the
column (6). '

To operate the process of the invention in its simplest variant, the column (2) is omitted and a
TBA-containing stream (5) is added directly to the industrial mixture in such an amount that
the composition of the mixture lies in the distillation field 2. This stream is once again
optionally admixed with stream (9) before being fed into the column (6) and worked up as
described above.

Customary components such as pumps, compressors, valves, heat exchangers and vaporizers

are not shown in the block diagra_ms, but are of course components of a plant.

The following example illustrates the invention without restricting its scope which is defined
by the description and the claims.



separated off and a top product (8) conprising TBA, water and possibly | ow
boilers. Al or part of the distillate stream (8) can be reused directly
as feed to a TBA dissociation. Colum (6) is optionally operated at a
pressure different fromthat in colum (2). To obtain 2-butanol having a
| ow content of high boilers, this product can be taken off fromthe vapor
phase of the vaporizer or in gaseous orldiquid formas a side stream (7A)
fromthe stripping section of the colum (6). To operate the process of
the invention in its sinplest variant, the colum (2) is omtted and a
TBA- cont ai ni Bxpngle eam (5) is added directly to the industrial mxture in

such an anou t hat of the mxture lies in th
distillati on&%’ é’faas?mtl]‘ﬁ gfo’BtarPi”:S‘L?‘io‘B Bﬂ%%h"&aé?ﬁ t“fltk}ﬁ% W%EW&H‘ @1t n
stream (9) bedimy @nieted) Thé idmbtet of thelvolutml(BinsQ . Hﬁtdldmﬂlhﬁcﬂlﬁdﬂdﬁéhavﬁgflﬁri bed

above. Custo onent s a co essors ves, heat
exchanger s aﬁgo%‘é“ﬁg&%f%?@‘s “ﬁ%@“ﬂ&fjgﬁ’o\%ﬁs i lﬂ?fgé%ﬁiewocﬂl%g thotheoretisal plafp o of
cour se CONPO&RAted fidin the PbATHe. diabidter fod te Quluing (X Mikewisd 50!k Meﬁﬂ dish®ation

invention with rest in ts sco i.ch i he

descri ption %&ﬁgmgl’i‘ %4 ﬁ?ﬁoret%@i PRl ms\éy%ﬂe ‘Wgﬁ%gﬁé?’@& E’EFO pifo ghefitnt  of

the type shOMreﬁhafplgurcsuni’edvmnﬁ tHeltEp. Sithe FedR(1 X v4Y) taltnChrdn® Jhe iMRisiia] S1AAT1ahd €d.
distillatign packing having

The di aneter o col um  ( a

12 theor etl‘t‘fﬁ'{l rﬁéet"é‘ge‘mts ﬁ??fieﬁﬁmng]%‘nttf’i%%op@@&gm? a6, fe Sefne athowstd t he
7th theoretiggh. Iﬁe&ﬁmllat@m)fﬁbﬁﬁhéM@W&@ﬁllwﬂﬂ%&b%ﬁw%e&a@%%tﬁgﬂ (6)
was | i kew se 50 w distil]ation packi ng havi ng 20 theoretical

pl ates was i¥¥&¥4 noEpRRetE By g congeptration belop BAtPéﬂ%Wén%%wﬂqu@u cal
pl at e count ege i¢nerilly he showm in Heqatheed (1) was taken fromthe industrial

pl ant and wused for the experinents. The stream nunbers in the follow ng
table are the sane as those in fig. 2. The distillate (4) fromthe colum

(2) vao <ol | kb Paldocdh e 2° USGRL28L T TRANETREHL COT T
m xture arp _generally nbt shown in thel¥Hie. S'“eam’ml’ambymass
i Fresh feed 1.80 Water 63.5
TBA 30.2
2-Butanol 4.5
Cs-Alcohol 1.7
Other components 0.1
3 ‘Wastewater 1.03 Water 96.9
' TBA 0.1
2-Butanol 0.1
Cg-Alcohol 2.9
4 Dewatered mixture, 0.77 Water 18.9
distillate from column TBA 70.3
@ . - 2-Butanol 10.4
Ci-Alcohol 0.1
Other components 0.3




St ream nunber St r eam naneMass fl owConcentration of the [kg/h]stream in
parts by mass 1Fresh feedl. 80Water 63.5 TBA 30.2 2-Butanol 4.5 Cg- Al cohol
1.7 O her conponents 0.1 3Wastewaterl. 03Water 96.9 TBAO.1 2-Butanol 0.1
Cs- Al cohol 2.9 4Dewatered m xture, 0. 77Water 18.9 distillate from col umTBA
70.3 (2)2-Butanol 10.4 Cg-Al cohol 0.1 O her conponents 0.3 11 4Dewat er ed
m xture, 0. 75Water 18.9 feed toTBA 70.3 dal umm (6) 2- But anol 10.4 C$- Al cohol
0.1 O her conponents 0.3 5Fresh TBAO. 75Water 0.004 TBA 99.8 2-Butanaol 0.15
C8- Al cohol- 0.01 O her conponents 0.036

4 Dewatered mixture, |0.75 Water 18.9
feed to TBA 70.3
column (6) 2-Butanol 10.4
Cg-Alcohol 0.1
Other components 0.3
5 Fresh TBA 0.75 Water 0.004
' TBA 99.8
2-Butanol 0.15
Cs-Alcohol 0.01
Other components 0,036
7 Bottoms from 0.08 TBA 0.3
column (6) ' 2-Butanol 96.7
C8-Alcohol 1.2
. Other components 1.9
7A Side stream taken off | omitted
from column (6)
8 Distillate from column | 1.42 Water 10.0
(©6) TBA 89.6
2-Butanol 0.4
Other components 0.1
9 - |Recycle stream A omitted

The column (2) was operated at 1 bar abs. and a reflux ratio of 3.5. Column (6) was operated at

1 bar abs, and a reflux ratio of 4.

As can be seen from table 1, the process of the invention makes it possible for SBA to be
separated off in a simple manner, with the losses of TBA being limited to the small proportion
in the product from the top of the column.



7Bottons fronD. 08TBA 0.3 col umm (6)2-Butanol 96.7 C8-Al cohol 1.2 O her
conponents 1.9 7ASide streamtaken offomtted fromcolum (6) 8D stillate
fromcoluml. 42Water 10.0 TBA 89.6 2-Butanol 0.4 O her conponents 0.1
9Recycl e streanomtted The colum (2)was operated at | bar abs. and a
reflux ratio of 3.5. Colum (6) was operated at 1 bar abs, and a reflux
ratio of 4. As can be seen fromtable % the process of the invention nakes
it possible for SBA to be separated 5 in a sinpl e manner, with the

| osses of TBA being limted to the small proportion in the product from
the top of tBhimolum. 12 Cains: 1. A process for separating 2-butanol
(SBA) froman industrial mxture which conprises 2- butanol, tert-butanol
(TBA) and water and in which the proportion by nass of water is greater
than the |init cApmeasfatipanting 2-bixend(IBA) froat aindisianeixkite Whidk ce@Racst-i ng

the two azeotr s T ter SBA/ wat er, rein the goncentyration of
water in the ni %‘fﬂ“@l’ E’ﬁ/sb\{\l?a&mggﬁﬁ LG "Fﬁ%dh Wgﬂﬁ APWW“%%@P( 3 8%V 15t hat
the m xture obt agrewes thuashe liit baceiratén of the ASHAMIMALWRESY 16O BRASIthE €R twd
proportion by mass of fer whi ag IF}Z I essht han the |imt_ congentration of
Phe di sti11at i orBUTREAT FHHaoE SRADEH GRS e GEPeslion Sl rpmpEver and
SBA/ wat er and t his fediided bididditios oS TPAtG$uRE ayxtéhit (ﬂjlhﬂ thé Rixh@Eobtihdd hs, i RS BE
conprising SBA aipstBaA/ ?évwaé@r %gm ors{ti%{'l,nag pr-gl?cétic?nnby IVI‘\IIESIS %rf water which is less than the

limit concentration of the distillation boundary line connecting the two azeotropes

TBA/water and SBA/water and this mixture is separated by distillation into a stream

comprising SBA and a stream comprising TBA and water.

2. The process as claimed in claim 1, wherein a TBA-containing stream which has a water
content of less than 12% by mass is added. '

3. The process as claimed in claim 2, wherein a TBA-containing stream which. has a water

content of less than 5% by mass is added.

4.  The process as claimed in any of claims 1 to 3, wherein water is removed from the

industrial mixture in a column before the TBA-containing stream is fed in.

5. -The process as claimed in any of claims 1 to 4, wherein part of the water- and TBA-
containing stream obtained in the fractional distillation of the industrial mixture to which
a TBA-containing stream is added is additionally added to this mixture.

6.  The process as claimed in any of claims 1 to 5, wherein the mixture to which a TBA-

‘ containing stream has been added and which is worked up by distillation has a water

content of less than 10% by mass, based on the three-component system
SBA/TBA/water.



2. The process as clained in claim1, wherein a TBA-contai ning stream which
has a water content of |ess than 12% by nmass is added. 3. The process as
claimed in claim?2, wherein a TBA-containing stream which has a water
content of less than 5% by nmass is added. 4. The process as clainmed in any
of claims 1 to 3, wherein water is renoved fromthe industrial mxture in
a colum before the TBA-contai ni ng stigan1|s fed in. 5. ~ The process as
claimed in any of clains 1 to 4, wherein part of the water- andTBA-
containing streamobtained in the fractional distillation of the industrial
m xture to whi ClThe protiévas clainil h By it dlB@HN it 6,a6leath ihs nﬁﬁtd}ettbmhl yTBfAded to

this m xture. 6. The proces s cl nmed in any of clains to 5, wherein
the mixture to &Mt %!ﬂﬂg E%g%’? & %eP?rétﬁﬁln¥%&‘§e Beze'?\’ta&ﬁld@ﬁta% frastiom i s

wor ked up by di géitdihiag leSth&iP19s By Mvads OF tert®@Rh@nt of | ess than 10% by nass,
based on the three-conponent system SBAI TBA/water. 13 7. The process as
claimed in any of clains 1 to 6, wherein the m xture to which a TBA-

containing fr ea.m ﬂa&sbmmdﬂﬁdny §f SRR ¥ BovheRindhy/£b@anol which is separated
2- but anol - cont ai fracti cont ai_ni ng | ess t han | % by nass of

tert-butanol. 8° 'H‘\ °FrBEuR gyﬁm&t‘ﬁi‘ ielaksrpihfigm dhe veper nhgseofagragorizgheliei n
the 2-butanol WiiGhn biSin gRREsk BEhid folh at fde ddfn M&ﬁﬁ%lﬂgxe&foﬁbfﬁs%&&ﬁ I's
taken off fromthe vapor phase of a vaporizer of a ¢Col'um or in gaseous or
liquid formas side streamin the stripping section of this colum. 9. The

process as ol ai MBS plofesRY clfifned iRhd¥Forblaids Bto me%mmkwu&ﬂ'ﬁy@%p&%@tqﬁ .
lon O

separating off water fragmthe industrial m Xxture Eﬁlor to the ad

t he TBA-cont ai nAS B9 fgindpsigal %Euecm%rﬁm affditiop of the TBA¢optaining stem agl t he
m xt ure obt ai hegheablugin ﬁﬂ@h&ﬂoﬁzﬂg%stﬁl'ﬂ:% thShrixt6:Q WbRAindl RflerSliERBARER APL' at ed

at different pressures '10. 2 anol prepared by a process as clained. in
any of clains | fogtagning stream are operated at different pressures.

10.  2-Butanol prepared by a process as claimed in any of claims 1 to 9.



