6 JUN 2005 -1 METHOD AND DEVI CE FOR THE DI STI LLATI VE PROCESSI NG OF 1,6- 5
HEXANDI OL, 1, 5- PENTANDI CL AND CAPRCLACTONE The present invention relg{gﬁzmﬁ
a process for working up by distillation the crude products 1,6-hexane

5- pent anedi ol and caprol actone obtained in the process 10 according to
DE-A 196 07 954 and referred to bel owlas HDO, PDO and CLO respectively,
for short, and to an apparatus for carrying out the process. HDO, PDO and
CLO are inportant nononer buil ding blocks, in particular for the
preparation of polyesters and pol yurethanes. Said substances can be

obtained, with 15 the hi gh purity required for the intended use nentioned,
pref erabl yof —at—teast—99% T particular viTttuatty free of

1, 4-cycl ohexanedi ol , by the process descri bed in DE- A 196 07 954, which was
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regi ons, 6 pidsbhtZifiéntion2from a complex carboxylic acid mixture which is obtained as a
20  byproduct of the oxidation of cyclohexane to cyclohexanone/cyclohexanol. Here,
the starting mixture itself generally referred to as dicarboxylic acid solution (DCS),
is a complex mixture of a large number of substances. A hydrogenation discharge
is obtained therefrom in 5 stages by the multistage process described in said
application, from which. discharge a stream containing predominantly 1,6-
25  hexanediol in addition to 1,5-pentanediol is obtained by distillation in stage 6. A
1,5-pentanediol-containing top stream, from which 1,5-pentanediol is obtained as a
pure product by distillation, and a side stream containing 1,6-hexanediol as pure
product is taken off therefrom in stage 7 by separation by distillation.

30  Cyclization of a stream containing predominantly 6-hydroxycaproic esters in stage
13 gives caprolactone, which is worked up in stage 14 by distillation. Owing to the
complex mixtures of substances, it was surprising that, in spite of the unfavorable
boiling point conditions and risk of azeotrope formation, the target products HDO,
PDO and CLO could be obtained by distillation in high purity, in particular HDO

35  with a very small residual 1,4-cyclohexanediol content.

Dividing wall columns, i.e. distillation columns having vertical dividing walls

which prevent cross-mixing of liquid streams and vapor streams in certain regions,



are known for the separation of nulticonponent m xtures by distillation. The
dividing wall, which can preferably consist of a netal sheet, divideg }lmezgglj)
m ddle region of the colum in the |ongitudinal direction into a feed
section and a take-off section. 5 Asimlar result can be achieved with
thermal |y coupled colums, i.e. arrangenents of at |east two col ums where
each of the columms has at least two |links with each other colum at
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20 In the invention, the working-up by distillation is carried out in each case in a
dividing wall column (TK) in which a dividing wall (T) is arranged in the
longitudinal direction of the column with formation of an upper common column
region, a lower common column region, a feed section having rectification section
and stripping section, and a take-off section having a stripping section and

25  rectification section, with feeding of the respective crude product HDO, PLO or
CLO in the region of the feed section and removal of the high boiler fraction (C)
from the bottom of the column, of the low boiler fraction (A) via the top of the
column and of the medium boiler fraction (B) from the region of the take-off
section, or in thermally coupled columns.

30
It has surprisingly been found that the demanding object of isolating the pure

- products HDO, PDO and CLO by distillation from the corresponding crude
products obtained in the process according to DE-A 196 07 954 can also be
successfully achieved in the dividiﬁg wall columns or thermally coupled columns,

35  which are known to be more difficult to control.

Said crude products are complex mixtures which typically have compositions as
stated below; as usual, low boilers are defined here as substances whose boiling



6 JUN 2005 -3 point is below that of the respective nain product and high
boilers are defined as substances whose boiling point is above that fofyp g
respective main product. 5 Crude HDO contains, in addition to the nmain
product HDO, as a rule fromabout 15 to 23% by wei ght of | ow boilers,
including in particular PDO 1,2- cycl dhexanediol, hexanol, butanediol and
caprol actone, as well as fromabout 2 to 4% of high boilers, in particul ar
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boilers, in particular dimeric CLO, formic acid/hydroxycaproic acid methyl esters
and hydroxycaproic acid methyl ester.

20
The term pure product with respect to HDO, PDO and CLO is understood here in
each case as meaning a mixture which is defined as follows:

Pure HDO contains at least 98, in particular at least 99, particularly preferably at
25  least 99.7, % by weight of 1,6-hexanediol, the remainder being impurities, in
particular heptanediol, 1,4-cyclohexanediol, 1,2-cyclohexanediol and PDO.

Pure PDO contains at least 93, in particular at least 95, particularly preferably at
least 97, % by weight of 1,5-pentanediol, the remainder being impurities, mainly
30 HDO, 1,4-cyclohexanediol, CLO, 1,2-cyclohexanediol and 1,4-butanediol.

Pure CLO contains at least 99, in particular at least 99.5, particularly preferably at

least 99.9, % by weight of caprolactone, the remainder being impurities, mainly

hydroxycaproic acid methyl ester, formic acid/hydroxycaproic acid methyl esters,
35 1,2-cyclohexanediol, formic acid, PDO ester and valerolactone.

Dividing wall columns typically have a dividing wall which divides the interior of

the column into the following regions: an upper common column region, a lower



-4 common columm region and a feed section and a take-off section, in each
case having a rectification section and stripping section. The m XtLH’%“\I
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di stributi gngah otBes gnd of the dividing wall is set so that nore
liquidis pat@g to(t eed section at higher contents of high- boiling key
conponents and | ess I|qU| d is passed to said section at | ower contents

thereofo Aﬂﬁh%&_ﬁﬁéd/ procB& vaeigh, @bﬂn@ﬁa&% Wlﬂﬁth@%@éélﬂgatﬁﬁ%garﬂ gctﬁé kéed out so
that the 35 heating. power \35 | n?reasE E gf} tcg tl ent. o ow- boi | i ng
key conmpon&RPEO% is'ensured by regulating the dis r1but1on atio of the liquid at the upper

end of the dividing wall and the heating power of the evaporators in a specific
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manner. The distribution ratio of the liquid at the upper end of the dividing wall is
set in a manner such that the proportion of high-boiling key components in the

25  liquid reflux via the stripping section of the take-off section is from 10 to 80%,
preferably from 30 to 50%, of the limit permitted in the medium boiler fraction,
and the heating power in the bottom evaporator of the dividing wall column is set
in a manner such that the concentration of the low-boiling key components in the
liquid at the lower end of the dividing wall is from 10 to 80%, preférably from 30

30 to 50%, of the limit permitted in the medium boiler stream. Accordingly, in the
case of this regulation, the liquid distribution at the upper end of the dividing wall
is set so that more liquid is passed to the feed section at higher contents of high-
boiling key components and less liquid is passed to said section at lower contents
thereof. Analogously, the regulation of the heating power is carried out so that the

35  heating power is increased at a higher content of low-boiling key components and
the heating power is reduced at a lower content thereof.

It was found that a further improvement of the process can be achieved by ensuring



t he heating power is reduced at a |ower content thereof. It was found that a
further inprovenent of the process can be achieved by ensuring 6 JUN @2@@2m5
-5 a substantially uniformliquid feed by correspondi ng regul ati on net

Di st urbances of the feed rate or of the feed concentration are conpensated.
For this purpose, it is ensured according to the invention that the flow
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variant is thermally advantageous and simpler to realize in terms of apparatus.

20
In a preferred process variant, the vapor stream at the lower end of the dividing
wall can be set in a manner such that the ratio of the vapor stream in the feed
section to the vapor stream in the take-off section is from 0.8 to 1.2, preferably
from 0.9 to 1.1, preferably by the choice and/or dimensioning of internals having a
25  separating effect and/or by the installation of means which generate a pressure
drop.

In a further preferred process variant, the reflux from the upper common column
section can be regulated so that the ratio of the reflux stream in the feed section to
30 the reflux in the take-off section is from 0.1 to 1, preferably from 0.5 to 0.8.

More preferably, the top stream can be taken off in a temperature-controlled

manner, the measuring point for the control temperature in the upper common

region of the column being arranged at a point which is from 3 to 8, preferably
35  from 4 to 6, theoretical plates below the upper end of the column.

According to a further preferred précess variant, the high boiler stream can be

taken off in a temperature-controlled manner, the measuring point for the control



According to a further preferred process variant, the high boiler stream can
be taken off in a tenperature-controlled manner, the nmeasuring point for
the control 6 JUN 2005 -6 tenperature in the |ower common col umm regﬁMm5
being arranged from3 to 8, preferably from4 to 6, theoretical plates
above the | ower end of the colum. Acterding to a further process variant,
the nmedium boiler streamis taken off under 5 | evel control, the liquid
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requi renment for separating the mxture can bhe mnimzed. 35 In the regi ons
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more | i qui dtrean tdbe s¢ideded And e takd-bifipRUA T, th@ Akdlues BoilérGitieAmaady be
arranged at different heights in the column, preferably from 1 to 20, in particular
20  from 10 to 15, theoretical plates apart.

Regarding the internals which have a separating effect and may be used in the
dividing wall column, there are in principle no restrictions: both dumped packings
and stacked packings or trays are suitable for this purpose. For cost reasons, trays,

25  preferably valve trays or sieve trays, are generally used in columns having a
diameter of more than 1.2 m.

In the case of the columns having stacked packings, stacked sheet metal packings
having a specific surface area of from 100 to 500, preferably from about 250 to
30 300, m*m’ are particularly suitable.

In a preferred process variant, the liquid distribution in the individual regions of
the dividing wall column can be set separately in each case. Consequently, the total
energy requirement for separating the mixture can be minimized.

35
In the regions of the feed section of the dividing wall column, with particular
advantage, more liquid can be added in the wall region, and less liquid can be
added in the wall region in regions of the dividing wall column. As a result,



added in the wall region in regions of the dividing wall colum. As a

result, 6 JUN 2005 -7 unwanted creep streans are avoi ded and the acgi ﬁj\&azla e

final product purities are inproved. The dividing wall colum can b

equi pped with stacked packings or dunped 5 packings in one or nore regions.
It is possible to design the dividing®all in the formof |oosely inserted
segnents. This leads to a further cost reduction in the production and
assenbly of the dividing wall colum. 10 Particul arly advantageously, the

| oose di vi EhvRitedheTEeRalearas arei avokled And he Relugvatip finpleproda® RETEEEAENL s whi ch
make it pogsgirbl&l.to reach fromone side of the dividing wall to the other
side inside the dividing wall colum. 15 Were the product purity has to
nmeet particularly high requirenments, it is advantageous to equip the

di vi di ng wahd dw'hﬁﬂﬁgthall relunhin eh el equipped watht sta¢kedr packiigs eorstiapet]l packi ngs
are used asc:lqterna S ha ng.a separating effect. Such a design of the

di vi di f&s My RUE? rggrg $Igps: exanple, in EP-A-0 640 367. A double-wal |
ver si on haV| ng a narrow gas space in between is particularly 20

e el Tyt pASEAL ) BikeublE LIND el bub DESALPASIN Sekilytoe
conpri si ngThiseleads toy achuibeegostcrsiduetion i éhfe@mdﬂ&‘tl@manﬂoaséembm df tlee wal |

col um |n gﬁ{ g,fmggﬁnﬁpergy 25 requirenment. This variant of the invention
is possible in %artl cular where existing colums are avail able. The nost
suitai% forms of interconnection can be chosen according to the number of

t heor et i capaficalbg$ a@ifanl Ltﬁaﬁ)o@é gsedlhg whilendedv@thiebhal B1aRh6lds 601 uMMs can
t hus each be e p own é eva rator and/ or. co d nser. In a
preferred {?F&ggksg ’\3;¥Iﬁ § PGPy eé?ée M’MP‘? €0k, the v ecting

streans bem&ethethdr\MdeuimdmﬁﬂeldywdmgMaébbcﬂmhnnns This is particularly
advant ageous if the thermally coupled colums are operated at different
pressures. 35 In a preferred interconnected arrangenent of the thernally
coupl & coWhens , the woduchwpwsdy| kas e awvedtopartipaatly ehighgteqbiseinentsf itadt i on ar e

taken of f 5&\%5121%&&{56{0‘3 Bduip the dividing wall with thermal insulation, in particular
where stacked packings are used as internals having a separating effect. Such a
design of the dividing wall is described, for example, in EP-A-0 640 367. A
double-wall version having a narrow gas space in between is particularly
20  advantageous.

According to the invention, it is also possible to use thermally coupled columns
instead of the dividing wall column. Arrangements comprising thermally coupled
columns are equivalent to a dividing wall column in terms of the energy

25  requirement. This variant of the invention is possible in particular where existing
columns are available. The most suitable forms of interconnection can be chosen
according to the number of theoretical plates of the columns present.

The thermally coupled columns can thus each be equipped with their own
30  evaporator and/or condenser.

In a preferred process variant, only liquids are transported in the connecting

streams between the two thermally coupled columns. This is particularly

advantageous if the thermally coupled columns are operated at different pressures.
35

In a preferred interconnected arrangement of the thermally coupled columns, the

low boiler fraction and the high boiler fraction are taken off from different

columns, the operating pressure of the column from which the high boiler fraction



colums, the operating pressure of the colum from which the high boiler
fractlon 6 JUN 7005 8 is taken off being set fromO0.1 to 2, in partifciNils
fromO0.5 to 1, bar |ower than the operating pressure of the col umm from
which the low boiler fraction is takengoff. According to a particular form
of interconnection, it is possible partly or 5 conpletely to evaporate the
bottom stream of the first columm in an evaporator and then to feed it to

| aui d st r g eert Dby S b . L & 1 ipatld o0 @ 1 b RO Mhan AR 2

t her mal | y Reptied P&%F‘Eﬁ?r?g the aqjup %Wec%ﬁ L)é?‘éEC’l&irffaﬁP@t srtakmothe carri ed
out in a manner such that the feed stream is partly or conpletely

D Gasaous. htroRte o a° SubBuls R SpralseasbPaiont s BERLRG B Far ¢! curar
when the baiongietslyrte @vamfratehise bottaan strddm obthmﬂrsmhlmn s ant evagplorated andl ar ge
Aot S o s B bt sechh koA S (PR SRYARRLALLOS £ReRR of fect &

at a | ower tTénperature evapor at or e SecondEedl um can be
relieved. Famdtahgmmdstesam.he stri ppi ng section of the second colum is
substantially relieved as a result of this measure. The preevaporated
streamcan be fed to the second colum in two-phase formor in the 20 form
of two sepatathehe upeahs dividiagavall eelamnvis welk as ahfhersally geupjedheolsmast he novel

pr ocesg ghasghe #HovEiNgrod@ReSandpefer@ly tHaCcArRUE buf il aGhadrae sﬂéﬁ’ kich B W&ddl
sanpling facilities via which |i Uld and/ or ??ﬁ?ﬁ us sgngaes are taken
cont i nuous| §ireg is pagty Ry completely| nieqvaperatedandd o dhricolBmy AR tyophase; gat ed
Wit h regar dfota or vethe foanpo s ighdedns arnfaaﬁgmatstryalby gas chromatography. In the
enbodi ment conprising thermally coupled colums, sanpling facilities are

arranged anal ogously in the connecting |lines between those-regions of the

30 t her mal | This pugsivepbraodn impossible n pmtipel:aparidnttbe bheomegie@msofothetfha di vi di ng

wal I gelu d w. .t B..ref erence
%lurﬂgecdn% }éIQcPve'lf 1%?9 Eﬂkdﬁ%ﬁs bﬂ e Sch ThEhR dé@g bhe!

toadrawln enati c ramof a
di vi di ng wa]l’flee‘@@P{ﬁﬁhﬁnfCéﬁ béérfff’ﬁeﬁgat adewet W@m&r@e lpyed @ad ghe evaporator of

the second column can be relieved. Furthermore, the stripping section of the

second column is substantially relieved as a result of this measure. The

preevaporated stream can be fed to the second column in two-phase form or in the
20 form of two separate streams.

The dividing wall column for carrying out the novel process has, at the upper and
at the lower end of the dividing wall, sampling facilities via which liquid and/or
gaseous samples are taken continuously or at time intervals from the column and

25 are investigated with regard to their composition, preferably by gas
chromatography.

In the embodiment comprising thermally coupled columns, sampling facilities are
arranged analogously in the connecting lines between those regions of the

30 thermally coupled columns which correspond to the regions of the dividing wall
column.

The invention is explained in more detail below with reference to a drawing and
embodiments.
35
Fig. 1 shows the schematic diagram of a dividing wall column for carrying
out the novel process.



5 JUN 2005 -9 Figure 1 schematically shows a dividing wall colum (TK)
having a dividing wall (T) which is arranged vertically therein andlﬁﬂb‘yi %es
the columm into an upper common colum region 1, a | ower common col UN
region 6, a feed section 2, 4 having a rectification section 2 and
stripping section 4, and a take-off se€%tion 3, 5 5 having a stripping
section 3 and rectification section 5. The mxture (A B, C to be
separated is fed in in the mddle region of the feed section 2, 4. The | ow

boi | er f r Bigureoh sqhematisallyshawsos dividing walleopiron (TRehavng gmdividing wialhh boi | er

fraction ( f;vhRH‘ 1ste{}€an29& tv@fﬂcﬁfl#tﬁ@reﬁplaﬂdin?hﬁﬂék Hféecdl'ﬁﬁ’)huﬁ‘t@%Hﬁfpef raction
(B) fromt emddl reglon of  the take-off_ section A novel

di vi di ng wWePPmeBIcq 10k i  RECTFOTHIOR CRlUFRRSTPEIOAC m&eaﬁactr% g5

t hleor eti caha\ahglheécgﬁztag@r s&;ueg 2dhdt §ltﬁp[51ﬁ Isec?ihonm ,ahes mm?-bffﬁebwes $om1rnnI |

col um egi an eor. e es In e_r.egi on o ing wa

Soi-50 % hoBias 8 rbieleeish A 4R sRtiBhEon Srhrs il Al dhol B oS Vi ng

wal | col unsepaesed sdfealﬁnvmtthe aniddladegiob@fsthe destd ydetioh 2, idn Thedowitmilet o HDO as

the main c one abo |ncluding

predom nan{QrIa %‘E%) lf tag% quﬁ%y% &tth%%ﬁu% Sﬁc f‘bﬁelirane (b?a out 4% by

wei ght) andlehb;ottmmlof theabommmarzﬁ/dlwnwéuglhtbpﬂelaﬁdctabb(ﬁ) ﬁos%lbymwgil@ht of

hi gh boi I eﬁe?ior&%f%é‘ﬂik@%fﬂée%ﬁ?@ £t her as the nmain conponent, in an anmount of
. ar

2% by wei g reover ge nunber of further conponents, each in | ow
concent®ation, were contained both in the low boiler fraction and in the

hi gh boi | e ﬁé@@ﬂ%mg@@%l@mﬁ%éﬁ [l KkﬁreVﬁHh ﬁ@kﬁ{gﬁmﬂa&mr ated at
a top pressure of 150 nbar and iééh tio, %0 The 11 qui t the
I

upper end BreofatEalaplgics GRgIRIEY TS r?/tf%@ﬁ}t?? g | OWRLFrRmgR the feed

section anelegtidsr% fakgheodeficd @tdteoin heé région of mwumghn/@bvhn and Q0mheordilval cr ude HDO
stream was

the 52nd th oretlcal dth oduct ure HDO
neis takon BRIESTR she phi sapfod BRRE feffon e iy, Waf BIS Hias fediac
obt ai nesl, with. a &ryler BDMHDSIreamm tveliich, nig &Eﬁ&d&ytm\éﬂ@mtasdhem dExgpopeE, 2 The
appar at us i § r igll“ﬁ n was the
3gpsame asHt&ﬁnguse Q%Egdr)% slué Eélﬁ 5’1{31%\{, H?)%I-E qg&u&ﬁ?ﬁéfd %idtr?J @b(f’ col um
was oper a(@@ubd0% by veighil -éwip erguediph f2baHt4% Peyeight} and ae@fnollo The
liquid at {&Rut OR% by weight), and about 2.5% by weight of high boilers, including di-

HDO ether as the main component, in an amount of 2% by weight. Moreover, a

20 large number of further components, each in low concentration, were contained
both in the low boiler fraction and in the high boiler fraction.

Example 1

25  The dividing wall column was operated at a top pressure of 150 mbar and a reflux
ratio of 20. The liquid at the upper end of the dividing wall was divided in equal
parts between the feed section and the take-off section of the dividing wall column.
The crude HDO stream was added to the 52nd theoretical plate, and the product,
pure HDO, was taken off from the 28th theoretical plate. An on-spec product was

30 obtained, i.e. a pure HDO containing 99% by weight of HDO.

Example 2

The apparatus used for obtaining pure PDO from crude PDO by distillation was the
35  same as that used for HDO (Example 1). However, the dividing wall column was
operated at a top pressure of 100 mbar and a reflux ratio of 40. The liquid at the top
of the dividing wall was divided in the ratio of about 44:56 between the feed
section and the take-off section. The feed stream, the crude PDO, contained, in



of the dividing wall was divided in the ratio of about 44:56 between the -
feed section and the take-off section. The feed stream the crude PBQUN 2005
contained, in 6 JUN 2005 -to addition to PDO as the main conponent, 25% by
wei ght of |ow boilers, including aboyt-13% by wei ght of

1, 2- cycl ohexanedi ol , about 1.5% by wei ght of butanediol and about 2.6% by
wei ght of val erol actone, and about 45% by wei ght of high boilers, including

about 43% &dité GRDOfasHRO R, tdiBpdrht) 25G57PP Reidht oﬁlaxbe;oqéﬂsdmcm s added

to the 48th th tical  pl hdd d t duct,
e Ao O oo L ser Ll FS 1 S W v
PDO was obtmi aemht 2.6%. bya weight o't vabeyakaetone, nmdaabdmaéﬁt% Dy%vbightvef Gingh of  PDO

10 Exampl ey 31 YA, ARy UL LR o Gh Bpblig i n component,

contai ned a v wei gh ers; i nc ng predom nantly
met han® (0.9% by 15 weight) and val erol act one (0. 4% by weight), and about

0. 5% by mgg},ﬁ% ruilt PRICORDQUAcRS nd 25h ik i ioRf ARMTFRAD il URI cBpT Ol act one

(about 0.0 y wei ght form c acl r &rm c acl math ester
(about 0. 0% mreqh@htgur% RePO, yasr taksrc aff e theHoththeargticad plase. AmpBut 0. 02%

by wei ght)sﬂ&%xﬁéjﬂﬁd) s E)Bﬁuﬁ:én?e LHlodI® @ntdifial ol fser 9PB by Weighkafml e 1.
Mor eover, ?P arge nunber of corrponents 20 each’in | ow concentratl on, were

cont ai ned Q-he 1ow boiler fraction as well as in the hi gh boiler
fractiizan. The dividing wall columm was operated at a top pressure of 50 nbar

and a refI#x r?t%o of 38. The liquid at the upper end of the dividing wall
was di vi detd**P%2 ratio 25 of about 33:66 between the feed section and the
t ake-of f section. The crude PDO was added to the 32nd theoretical plate and

the producy, r@@%@m%@% o n&cgfﬁ%h i%féLofa[socg%J blen mixﬂg?]ﬁéﬂ?oéo‘ﬁldl&?ﬂ papat e, An

on-spec pure wg ontatns at |east 99%
by wei ght 8P%CLhm weight ofUleve doiers, incl nguapdﬁnnnantly methanol (0.9% by

15  weight) and valerolactone (0.4% by weight), and about 0.5% by weight of high
boilers, including predominantly dimeric caprolactone (about 0.05% by weight),
formic acid/hydroxycaproic acid methyl ester (about 0.02% by weight) and
hydroxycaproic acid methyl ester (about 0.02% by weight) was added to the same
column as that described for Example 1. Moreover, a large number of components,

20 each in low concentration, were contained in the low boiler fraction as well as in
the high boiler fraction.

The dividing wall column was operated at a top pressure of 50 mbar and a reflux
ratio of 38. The liquid at the upper end of the dividing wall was divided in the ratio

25  of about 33:66 between the feed section and the take-off section. The crude PDO
was added to the 32nd theoretical plate and the product, pure CLO, was taken off
from the 32nd theoretical plate. An on-spec pure CLO was obtained, i.e. a product
which contains at least 99% by weight of CLO.

30



1. A process for working up by distillation the crude products obtained in
the process according to DE-A 196 07 954 and contai ni ng 1, 6- hexanedifJUN 2005
(HDO), 1,5-pentanediol (PDO or caprolactone (CLO in order to obtain the
correspondi ng pure products, wherein the working-up by distillation is
carried out in each case in a dividing wall colum (TK) in which a dividing
wal | (T) is arranged in the longituding _direction of the colum with
formati on of an upper comon colum region (1), a | ower common col um
region (6), a feed section (2, 4) having a rectification section (2) and
stripping Wectaimon (4), and a take-off section (3, 5) having a stripping
section (3) and rectification section (5), with feeding of the respective
crude product HDO, PLOor CLOin the mddle region of the feed section (2,
4) and relrmvaIA@fOC&Sﬁogthﬁ]@nB@lP bryr distiliagion (tig) ciude pradwstskaitained withehe col um,
of a low boil roéers GeblingMo A % DIPIRS ahd%ohRhitih ABheRhncidred! um

boiler fracti from region o section (3, 5),

or in thermall §71 ﬂls%ﬁeféﬂeﬁkﬁ%s(l)[)ﬁ)) o eApERlacteneg kP imeadsr foqbigim 1,

wherein the di shé cbiéspendingipufe podtidts Whdtbinthe mfrhﬁé u%tb§ @@nmapﬁrlsend of the
di vi di ng wal | is set i a_fmanne Calltla] &%9 Ol’tlﬁ

hi gh- boi | i ng km Gaf Prfe W@Pﬁ &P1Ua °1§i‘ }Vﬂ)‘g‘P&g section
(3) of the takewalf f(TH &S:tarmngc(cB in SGhe dbngitueinap pitfeceoml off th’ehﬁ)luﬁnvwﬁh ng wal |

(T) isfromloft 8t0% Fre erably from 30 to 50% of f: i.m t errrittedin
the medi um boi I'SF#%c O St Hgier é TR et egl[)l %‘%%?0 "t he bottom

evapor at or of tdedurdn végidom@owal feed etation (2THK) hawng etrecmﬁcaitlomnctmn @ch t hat

the concentratig gfipfhhe séawpb@?%m R SPTRAREGS of Ryl Liphibd, 2t the

| ower end of the fera from30 to
50% of the ||rﬁe@t1@e¢3anat1 EgtifipatiRes e @m%@hfe@mnggfﬂ%mm}wesm A process

as C} ai rrfd i N chradiet HIOO, BLOWIRTIED n themiddie Eélg'idrfbict%'fé’éh &ehyﬂr& nd Ehe PDO
purification colum ar c in a suc ractions
remaining in tH& r851°¥§r°g§‘ﬁ11§? %"P‘EFé fﬁﬁ?m&‘% OtF‘EEGQQ?Eéﬁ’IW% %he bottom
of the PDO purlélmbmm ffaahunirmmﬁ th¢ eop’ ¢fajie elimn and dfea H@upuboifdrcat i on
colum. 4. SS Ial any. of eelntheflow
rate of the 6 Jff\?%fﬁo@% rcirg dﬁle re%lon 0 { ' {1Re- oftI secﬁbnvz@ 5

thermally coupled columns.

2. A process as claimed in claim 1, wherein the distribution ratio of the liquid
reflux at the upper end of the dividing wall (T) is set in a manner such that
the proportion of high-boiling key components in the liquid reflux via the
stripping section (3) of the take-off section (3, 5) at the upper end of the
dividing wall (T) is from 10 to 80%, preferably from 30 to 50%, of the limit
permitted in the medium boiler fraction (B), and wherein the heating power
in the bottom evaporator of the dividing wall column (TK) is set in a
manner such that the concentration of the low-boiling key compc;nents in
the liquid at the lower end of the dividing wall (T) is from 10 to 80%,
preferably from 30 to 50%, of the limit permitted in the medium boiler
stream (B).

3. A process as claimed in claim 1 or 2, wherein the HDO purification column
and the PDO purification column are connected in a manner such that the
HDO fractions remaining in the top stream of the HDO column are
recovered via the bottom of the PDO purification column and are recycled

to the HDO purification column.

4. A process as claimed in any of claims 1 to 3, wherein the flow rate of the



liquid which is fed to the mddle region of the feed section (2, 4) is

regul ated in a manner such that it does not fall below 30% of its norggN 2005
val ue. 5. A process as claimed in any of2clains 1 to 4, wherein the

di stribution of the quid flowi ng out of the stripping section (3), of the
t ake- of f secti oifiyid, W}E&h ipfied e the vindlsgragian of dhuderd( 18cHioBenéRriSt he medi um

boi |l er fracti onefldhtedtinleemapidr saol thdt gt HeGt adtifeRbeRW SO%t bO7s h&mAf t he
t ake- of f sectlon 3, 5) of the dividing wall colum (TK) is established by

regul ation in a” ner such that the anount of |iquid added to the
rectification secti on (5) does not fall below 30%of its normal value. 6. A
Process as%cl a' éegs fs?%al?l{ed(ih%h?‘éf %la}n?s W‘ vshe?énq tltleh(%strll%g*lgﬂn OP Ll er
fraction (B) is Ken® 6 in orm process as clai ne in any of

claims 1 to 5, hmad éhowmgwutvdgbc sstppa@wseatlon (ﬁ@fltbmmke@ﬁﬁjseotlom k& Xi vi di ng
wal 1 - (T) 1s sety th Sﬁaﬂs H&lﬁnﬁ*@‘lﬁtﬂéﬁn&&hﬂh‘g m@ﬁurﬁ%ﬁ%@ﬂ?&wﬁt(@%am in the

feed section (2, to vapor st (3, 5) is

fromO0.8 to 1. Ztak?ﬂ@fiféfléﬁ}ﬂfewf&hﬂenge%nﬁ)lﬁtb‘? takerodhieption (3, Shef koi ce
and/ or di nmensi Oﬂi'vﬂﬂng)(vallrﬁoﬁhﬂﬁ“(?ﬁ)‘f‘i‘é’bﬁ%lﬁhé@B?rr@édlﬂ%nefnf@%ann@t”ﬁfcﬁr by the
installation of @gs whi ch g ressgre dr op pro as
claimed in any Gpt GeRmoaungof e f4ee ?@qucﬁ‘l@bﬁﬁ)tqﬁ’és n%‘p%ﬁr comon
col um secti on %pwi3e% etitd mrﬁﬂl sgué,hat the ratio of the reflux streamin
the feed section (2, 4) to the reflux in the take-off section (3, 5) is

fromO0.1 to 1.0, preferably fromO0.5 to 0.8. 9. A process as clained in any
of clainms @& to 8 protess @b rcldimed imwanpof Ichuimstlrtea:'mwl(eﬁe)in itlee trellimm bbileri n a

t enper at ure-con BB ing point for the control
tenperature in IErrﬁe ug(%gr co%‘r%frfltu?ga ) of the colum being arranged at

a point whichis from3 to 8, preferablyfrom4t06 t heoretical plates

bel ow the gpper ¢ cé%ﬁ aE Qﬁmﬁ@c‘l &Hfﬁny dPelafn P! Q&S%/h@i%lrpﬂh@'dﬁfﬁgr dtRaghy of clains
1to 9, wherein_t is taken o

i gh ream
t enper at ur e- confhe %e%?ﬁfé‘F 1‘f1 @‘Sllhﬁe%‘b?ﬁlﬂmﬁ?sucpﬁgaté%ﬁt@l
tenperature in bhﬁaelvepafsue@nmma:@b@lmus@m qotdﬁ]}:v{a brin@readlinh @ieg@aklef rom 3 to

8, preferably fr 4.10,.0, l.ower. e of the
col rm. 11, A pPRCESIOTS 3 &y Rl PR B o Rl BYE (55%16 R The |
medi um boi | er 6byluh¢ 2088 and/or dlmensmnmg of internals having a separating effect

and/or by the installation of means which generate a pressure drop.

8. A process as claimed in any of claims 1 to 6, wherein the reflux from the
upper common column section (1) is regulated so that the ratio of the reflux
stream in the feed section (2, 4) to the reflux in the take-off section (3, 5) is
from 0.1 to 1.0, preferably from 0.5 to 0.8.

0. A process as claimed in any of claims 1 to 8, wherein the low boiler stream
(A) is taken off in a temperature-controlled manner, the measuring point for
the control temperature in the upper common region (1) of the column
being arranged at a point which is from 3 to 8, preferably from 4 to 6,
theoretical plates below the upper end of the column.

10. A process as claimed in any of claims 1 to 9, wherein the high boiler stream
(C) is taken off in a temperature-controlled manner, the measuring point for
the control temperature in the lower common column region (6) being
arranged from 3 to 8, preferably from 4 to 6, theoretical plates above the
lower end of the column.

11. A process as claimed in any of claims 1 to 10, wherein the medium boiler



- 13 stream (B) is taken off under |evel control, and the liquid IevgeIJUﬂ Mos
the evaporator or in the bottom of tlbe_col um is used as a control
variable. 12. A process as clained inTany of clainms 1 to 11, wherein the

liquid distributiondn the individual regions 1 tg 6.0f  .the dividing wall
colum (TK) casﬁre%tg gﬂe)t 184 p%nr gﬁlem g e‘ée&c‘%ngrgge@dl%e lAquﬁg&E‘ée%smatégcl ainmed in
any of clai ns Ilevapora®r onhethe bottomof the aplinn isusadded controltvagallel | regi on in
the regions 2 to 4 of the dividing wall colum (TK) and less liquid is
added in the wall region in the regions 3 and 5 of the dividing wall colum
(TK). 14. Use ob progesyi @ slpimed Iincebumh qlaikys dofprlilsivhgreinoe3Bduié 100,
preferably framwBufich BPthet MERIATAL ¢8dioR 2166 bPEheCANIASHaAUSoliAIE PrOCESS
as claimed in (&% of clainms 1 {0. 13.° 15. Use as clained in claim4,
wherein the col 2R BF SHSCRARIGIENEAEINCHSve from 5 to 50% preferably from
15 to 30% of the total nunber of theoretical plates of the dividing wall
colum (T 16, Use as cl.ained in claiml4 5, .wherej.n .t he d poi nt of
Che st reanta ABOws S el 1§ REoEHANTol f (bt o LB 1eBIs: Feam (8)
are arranged atin the fwfalrrepionheithidtegions 2 be 4 cxdlthendjviging fvealladdlymh (@)1 t o 20,
in particular from Q. onet i cal : a . cl ai med
in any of clai rreél(?il1 S%gq@lg,lgéﬂ%ér&;?ln{hgn%&lgrre%ﬁgﬁgqe ?e}%ﬁeénsr%élll %i&flé& 4 and 5

of the dividi ngdiwaling wall gelnmpKKK)i s or are equi pped wth stacked packi ngs
or dunped packi ngs and/or wherein the dividing wall (T) is nade

heat-insulating in the areas adjoining one or nore of the regions 2, 3, 4
and 5. 18.14Jse Hee off adividing wal splugan chlg) eampusingfrom 30y9ek08; Arefesablyi vi di ng

wal | (T) is i nfrbResd ©r90, BeokRaEhiMtek TSEE S 66O psocedsdas dlignedSinC! ai med in
cl-aim 18, wherein ttj\%ﬁ?ﬁjl oqse gi viding wall (T) has internal manhol es or
renovabl e segmefCIGHER IH8ld it possible to reach fromone side of the
dividing wall (T) to the other side inside the dividing wall colum (TK).

20. A process agchabfiffed th G B, WidRiR thd DA eliohOURbIofRI RS, vher ei n
from 5 to 50%, preferably from 15 to 30%, of the total number of
theoretical plates of the dividing wall column (TK).

16. Use as claimed in claim 14 or 15, wherein the feed point of the stream (A,
B, C) and the take-off point of the medium boiler stream (B) are arranged at
different heights in the column, preferably from 1 to 20, in particular from
10 to 15, theoretical plates apart.

17.  Use as claimed in any of claims 14 to 16, wherein one or more of the
regions 2, 3, 4 and 5 of the dividing wall column (TK) is or are equipped
with stacked packings or dumped packings and/or wherein the dividing

wall (T) is made heat-insulating in the areas adjoining one or more of the
regions 2, 3,4 and 5.

18. Use as claimed in any of claims 14 to 17, wherein the dividing wall (T) is
in the form of loosely inserted segments.

19.  Use as claimed in claim 18, wherein the loose dividing wall (T) has internal
manholes or removable segments which make it possible to reach from one
side of the dividiﬁg wall (T) to the other side inside the dividing wall
column (TK).

20. A process as claimed in claim 1 using thermally coupled columns, wherein



the two thermally coupled colums are ,operated at different pressuresjun 2005
and/ or wherein only liquids are transported in the connecting streans
between the two thernally coupl ed cordfims. 21. A process as claimed in claim

20, wherein the,l o ilerafr el i iler tion (C
are taken off ftrh(fc)rr%\%(f%3 ﬁ#eg?l %1%{’ C%%ﬁﬁ?m%%l%ﬁ%qgengw%begr g{]flﬁger%{lﬁe%%%srﬁgesof t he
col um fr om whi al/ethevhiategh dody [Ligpidsr aret iranspi@)d iig the glosneasing tecagist

preferably fromQuled BedwolterRalt L6ithiad cdii@m 0.5 to 1, bar |ower than the
operating pressure% tehvevoc%i unn&F?e%Bm\Aﬁl;c the low boiler fraction (A is

taken off. 22. A process as clained in any of claims 1, 20 or 21 using _
thermal 'y gpupl adpro6dsk AFBRim¥A &l Elaiin ROEwRSelOMe 36% SdMePradthm (A)yHid col um is

partly or conpletely eyapprated jn an evaporator.,.and is then f to the
acont col a1t b bEE G RisRrichrrs Ruken OFF bP G ng slis. aibihe i qui o
stream 23. Useopdratinpepiessule/oftibe RbRehrcfbmnmisicle deihifRvboikg fedvtion (CYM3

evapor at or and/ ' condenser. f arryi out the praoces | ai med in any
of erarms 1 or Jen o BRI pireraBly BRI 20 plfyBE R DA B0 1)

wher ei n sanpl i npwWeachdn the eperatieg pessurepf die dohemu fiper waiudh the lawmbollawer end of

t he dividing wa Ian V] icch facilities liquid and/ or gaseous sanples
are taken conti #&%tl{f;sa@{)éér/{ag%w{fhe intervals fromthe colum and are

investigated with regard to their conposition, preferably by gas
chromat ogr aphy. A process as claimed in any of claims 1, 20 or 21 using thermally coupled

columns, wherein the bottom stream of the first column is partly or
completely evaporated in an evaporator and is then fed to the second

column in two-phase form or in the form of a gaseous and a liquid stream.

23. Use of thermally coupled columns each having their own evaporator and/or
‘condenser for carrying out the process as claimed in any of claims 1 or 20
to 22.

24.  Use as claimed in any of claims 14 to 19, wherein sampling facilities are set
up at the upper and at the lower end of the dividing wall (TK), via which
facilities liquid and/or gaseous samples are taken continuously or at time
intervals from the column and are investigated with regard to their
composition, preferably by gas chromatography.




