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The invention relates to a method for distillative separation of triethanolamin from a substance mixture consisting of mono- di-, and
triethanolamin, ethanolamin-ether and water obtainable by an ammonia and ethylene oxide reaction in a liquid phase at a high

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~




CA 2540246 C 2011/06/07

anen 2 540 246
13) C

(57) Abrege(suite)/Abstract(continued):

pressure and temperature consisting In distilling the substance mixture in two stages. |In the first stage, a low-boiling fraction and a
high-bolling fraction are withdrawn and discharged, and In the second stage, a medium-boiling fractions Is distlled at a
triethanolamin content =99.4 % by welght and a diethanolamin content <0.2 % by weight. In the preferred embodiment, the

substance mixture distillation Is carried out in a first column and a second column connected thereto or in a separation membrane
column.




005/035481 A3 LN} V00 A0 001 R 0 A R

e

WO

CA 02540246 2006-03-24

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biiro

(43) Internationales Veroffentlichungsdatum

21. April 2005 (21.04.2005)

(51) Internationale Patentklassifikation’: (C07C 213/10,
215/12

(21) Internationales Aktenzeichen: PCT/EP2004/011022

(22) Internationales Anmeldedatum:
2. Oktober 2004 (02.10.2004)

(25) Einreichungssprache: Deutsch
(26) Verollentlichungssprache: Deutsch

(30) Angaben zur Prioritat:
103 46 779.3 8. Oktober 2003 (03.10.2003) DE

(71) Anmelder (fiir alle Bestimmungsstaaten mit Ausnahme

von US): BASF Aktiengesellschalt [—/DE]; 67056
Ludwigshafen (DE).

(10) Internationale Veroffentlichungsnummer

WO 2005/035481 A3

(72) Erfinder; und

(75) Erfinder/Anmelder (nur fiir US): REIF, Woligang
[DE/DE]; Ernst-Ludwig-Kirchner-Str.2, 67227 Franken-
thal (DE). HAMMER, Hans [DE/DE]; Waldlichtung 42,
68219 Mannheim (DE). RUIDER, Giinther [DE/DE];
In der Dreispitz 19, 67157 Wachenheim (DE). MEIER,
Anton [DE/DE]; Peter-Paul-Rubensstr. 8 a, 67134 Birken-
heide (DE). BUSKENS, Philipp [BE/BE]; Lindendreef
36, B-2320 Hoogstraten (BE). FRAUENKRON, Matthias
[DE/DE]; Dr.-Kausch-Strasse 3, 67251 Freinsheim (DE).

(74) Gemeinsamer Vertreter: BASF AKTIENGE-
SELLSCHAFT; 67056 Ludwigshafen (DE).

(81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiigbare nationale Schutzrechtsart): AE, AG, AL,
AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,

[Fortsetzung auf der nichsten Seite]

(54) Title: METHOD FOR SEPARATING TRIETHANOLAMIN FROM A MIXTURE OBTAINABLE BY AMMONIA AND

ETHYLENE OXIDE REACTION

(54) Bezeichnung: VERFAHREN ZUR ABTRENNUNG VON TRIETHANOLAMIN AUS EINEM DURCH DIE UMSETZUNG
VON AMMONIAK MIT ETHYLENOXID ERHALTENEN STOFFGEMISCH

* &40
._0
2
7
A’? AN 2 Ca W

¥

>
@

W

)
X
5%

7

\/
Q’O

.
%

*
oY

;" -

P,
e
5%
s
2
(>
.
&
e
2
3,
e

%
&)
4

X
[ )
3
S
¢ )
P
)
B
)
[
25
%
B

X

[ a2
)
e,

vvvvvvvvv

&

5%

WS
[

&

v
.’
05
S
2
e
5%
&
L
S
53
s

e

e
&

v
X

&
&

XK
%%
A
%05
20
e
e’
X
e

‘.
o
4+

‘*.

T
0:0:0
X
%
xS
%S

Y
X
55

&

)
&

Ny

*

N/
*
-‘A-u..

()
&

)
*

5%

.’

4

@
»
¢,

g’
*
LX)
‘;.0

-,
‘0

o

>
0:0
XK
X))
XS
e
& &
&5

X

. AVa

b
S
[ 3
7S
i
&
-
o
%
5

aaaaaaaa

11

:‘

*

{/
.-O

()
(XD
S

»
X5
5

P

9

&
:0
'.'¢¢
£

&
%

¥
)

4.vv-v-
)
*

*

..
X
025
Yo
"o,o
(xS
A
£
%

P,
:0

&
X

®
L)

X5

%

*

'V"l

&
P
()

®

&
.
X

’0:0
3
X3

3
2008,

)

0:4
3
&

v’v \J
)
%
®.

3
4‘0
0.0

.

(/

&
4

29
s
C)
5
X
o
%
5
%
)
S

O

X
X

S

e

.
XX
%S

®
X
0:0
o
ol
D
X2
S
%
5
%

#

9
5
¥

S5
%

¥

,.
0:0
2R
&
(o
v
RX
65

W VhVAV AN AVAN AV AT AY.

(57) Abstract: The invention relates to a method for distillative separation of triethanolamin from a substance mixture consisting
of mono- di-, and triethanolamin, ethanolamin-ether and water obtainable by an ammonia and ethylene oxide reaction in a liquid
phase at a high pressure and temperature consisting in distilling the substance mixture in two stages. In the first stage, a low-boiling
fraction and a high-boiling fraction are withdrawn and discharged, and in the second stage, a medium-boiling fractions is distilled
at a triethanolamin content >99.4 % by weight and a diethanolamin content <0.2 % by weight. In the preferred embodiment, the
substance mixture distillation is carried out in a first column and a second column connected thereto or in a separation membrane

column.

[Fortsetzung auf der ndichsten Seite]
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(57) Zusammenfassung: Verfahren zur kontinuierlichen destillativen Abtrennung von Triethanolamin aus einem durch die Um-
setzung von Ammoniak mit Ethylenoxid in fliissiger Phase unter Druck und bei erhdhter Temperatur erhaltenen Stoffgemisch aus
Mono-, Di- und Triethanolamin sowie Ethanolamin-Ether und Wasser, bei dem das Stoffgemisch in zwei Stufen destilliert wird. In
der ersten Stufe werden die Leichtsiederfraktion und die Schwersiederfraktion entnommen und ausgeschleust und in der zweiten
Stufe wird die Mittelsiederfraktion mit einem Gehalt an Triethanolamin von > 99 4 Gew.-% und Diethanolamin von < 0,2 Gew.-%
destilliert. Die Destillation des Stoffgemischs erfolgt vorzugsweise in einer ersten Kolonne und einer mit dieser zusammengeschal-
teten zweiten Kolonne oder in einer Trennwandkolonne.
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METHOD FOR SEPARATING TRIETHANOLAMIN FROM A MIXTURE
OBTAINABLE BY AMMONIA AND ETHYLENE OXIDE REACTION

The present invention relates to a process for separating triethanolamine (TEA)
continuously by distillation from a mixture of monoethanolamine, diethanolamine and
triethanolamine together with ammonia, water and ethanolamine ethers obtained by

reaction of ammonia with ethylene oxide in the liquid phase under superatmospheric
pressure and at elevated temperature.

It is generally known that pure, initially colorless TEA (color number: about O to
20 APHA in accordance with DIN-ISO 6271 (= Hazen)) obtained after fractional

distillation of a crude TEA product which has been obtained by reaction of aqueous
ammonia with ethylene oxide and removal of monoethanolamine (MEA) and
diethanolamine (DEA) by distillation can gradually become pale pink and finally,
especially when allowed to stand in light, yellow to brown after a storage time of from
about 4 to 6 weeks, even In closed containers and with exclusion of light. This effect is
accelerated by elevated temperatures. (See, for example: G.G. Smirnova et al., J. of

Applied Chemistry of the USSR 61, pp. 1508-9 (1988), and Chemical & Engineering
News 1996, Sept. 16, page 42, middle column).

According to Chemical & Engineering News 1996, Sept. 16, page 42, one mole of TEA
decomposes at elevated temperature to give one mole of ethanolamine and two mole
of acetaldehyde. Acetaldehyde condenses to form crotonaldehyde which in turn reacts
with ethanolamine to form a Schiff base. This unsaturated Schiff base undergoes 1,4-
polymerization to produce colored products in the TEA.

The color quality of pure TEA can be assessed either by time-consuming storage tests
in which the APHA color number (in accordance with DIN-ISO 6271) of the TEA is

measured as a function of the storage time or, advantageously, by means of the acid
neutralization test.

This acid neutralization test allows assessment of the storage stability in color terms of
freshly prepared TEA within a few minutes.

The test is described in the Japanese documents JP-A-62 019 558 (Derwent Abstract
No. 87-067647/10) and JP-A-62 005 939 (Derwent Abstract No. 87-047397/07),
according to which the TEA is treated (neutralized) with acetic acid, citric acid, sulfuric
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acid, hydrochloric acid or phosphoric acid and the absorbance of the absorption bands
at 420 nm and 530 nm is then measured. If no visible pink coloration of the TEA is
observed during the test and the measured values of the absorbance remains
sufficiently low, the TEA is storage stable in color terms and therefore remains
colorless for a period of several months.
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Various methods of preparing pure and colorless to only slightly colored TEA are
described in the literature.

EP-A-4015 states that ethanolamines having little discoloration are obtained by

addition of phosphorous or hypophosphorous acid during the preparation of the
ethanolamines and/or the work-up by distillation.

EP-A-36 152 and EP-A-4015 describe the influence of the materials of construction
used in processes for preparing alkanolamines on the color quality of the process
products and recommend nickel-free or low nickel steels.

US-A-3 819 710 discloses a process for improving the color quality of ethanolamines
by hydrogenation of the crude ethanolamines in the presence of selected catalysts.

However, the process is technically complicated and does not lead to a TEA product
which remains colorless over a period of months.

US-A-3 207 790 describes a process for improving the color quality of alkanolamines
by addition of a borohydride of an alkali metal.

US-A-3 742 039 and DE-A-22 25 015 describe the improvement in the color quality of
alkanolamines resulting from the addition of an alkanolamine ester of boric acid or
alkali metal borates/alkaline earth metal borates.

However, the presence of an auxiliary for stabilizing TEA is undesirable in many
important applications of TEA.

The subsequent addition of small amounts of ethylene oxide to freshly distilled TEA
likewise leads, according to US-A-4 673 762, to decolorization and color stabilization.
However, the method appears to be problematical for toxicological reasons.

GB-A-1 062 730 describes a process for purifying ethanolamines by distillation in the
presence of silicates or aluminates.

JP-A-62 019 558 (Derwent Abstract No. 87-067647/10) reports the preparation of good

quality TEA by treatment of crude TEA with inorganic oxides at from 170 to 250°C and
subsequent distillation in the absence of oxygen.

According to JP-A-62 005 939 (Derwent Abstract No. 87-047397/07), similar results are

achieved when crude TEA is heated at from 170 to 250°C for from 1 to 10 hours in the
absence of air and is then distilled under reduced pressure.
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SU-A-326 178 (Derwent Abstract No. 63384 T-AE) describes the preparation of TEA
having a good color quality by reaction of anhydrous monoethanolamine (MEA) or

diethanolamine (DEA) or mixtures of the two with ethylene oxide under mild conditions
at below 50°C.

According to SU-A-228 693 (Chem. Abstr. 70, 77305f (1969)) and GB-A-1 092 449,
similar results are achieved when ammonia is reacted with ethylene oxide at < 35°C
and the resulling ethanolamine mixture is distilled in the absence of arr.

From an economic point of view, such processes in which the reactions with ethylene
oxide take place at low temperatures are not viable because of the long residence
times and the associated low space-time yields.

It is an object of the present invention to provide a process for separating
triethanolamine from a mixture obtained by reaction of ammonia with ethyiene oxide,
by means of which a high purity of the trniethanolamine can be achieved. In addition, the

preparation of saleable pure triethanolamine should be particularly simple and
economical.

More specifically, the invention as claimed is directed to a process for separating
triethanolamine continuously by distillation from a mixture of monoethanolamine,
diethanolamine and triethanolamine together with ethanolamine ethers and water
obtained by reaction of ammonia with ethylene oxide in the liquid phase under
superatmospheric pressure and at elevated temperature, which comprises distilling
the mixture in two stages, where the low-boiling fraction and the high-boliling fraction
are taken off and discharged in the first stage and the intermediate-boiling fraction
comprising > 99.4% by weight of triethanolamine and < 0.2% by weight of

diethanolamine is distilled in the second stage.

In one preferred embodiment, the distillation of the mixture is carried out in a first

column and a second column connected to this.
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In another preferred embodiment, the distillation of the mixture is carried out in a

dividing wall column.

In the latter case, the mixture is preterably ted into the column in the middle region of

the dividing wall and triethanolamine is discharged from the column.

The process of the invention uses a mixture which is obtained as follows. Firstly, as
described in, for example, EP-A-673 920, an ethanolamine mixture comprising the
main components monoethanolamine (MEA), diethanolamine (DEA) and
triethanolamine (TEA) is prepared by reaction of aqueous ammonia with ethylene oxide

in the liquid phase under superatmospheric pressure and at elevated temperature in a
suitable reactor.

The reaction temperatures here are generally from 110 to 180°C, preferably from 120
to 150°C, and the pressures are from 50 to 150 bar (5 to 15 MPa), preferably from 75
to 120 bar (7.5 to 12 MPa). The molar ratio of ammonia to ethylene oxide is from 1:1 to
100:1, preferably from 3:1 to 50:1, particularly preferably from 4:1 to 15:1. and the
ammonia is used as a 60-99.99% strength, preferably 70-95% strength, aqueous
solution. The ethylene oxide used can be added all at once or in from two to ten,

preferably from two to six, portions each amounting to from 10 to 70% by weight of the
total amount.

It a molar ratio of ammonia to ethylene oxide of more than 1:1 is employed, the excess
ammonia together with part of the water is subsequently distilled off from the resulting
product mixture under superatmospheric pressure in a manner known per se and the
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remaining water is then distilled off under reduced pressure or at atmospheric
pressure. This leaves a crude product comprising mostly MEA, DEA and TEA and

having a water content of less than 0.3% by weight, preferably less than 0.1% by
weight.

After the monoethanolamine (MEA) has subsequently been separated off by distillation
under reduced pressure, a crude product comprising DEA, TEA and small amounts of
secondary components such as (2-(2-hydroxyethoxy)ethyl)di-(2-hydroxyethyl)amine,
(2-(2-hydroxyethoxy)ethyl)(2-hydroxyethyl)yamine and N,N’-di-(2-hydroxyethyl)-
piperazine remains. A typical crude mixture comprises about 70% by weight of DEA
and about 30% by weight of TEA.

The composition of this crude product can fluctuate depending on the molar ratio of
ammonia to ethylene oxide originally used.

In general, the ethanolamine mixture obtained in this way can be directly subjected to a
fractional distillation in which pure DEA and TEA are obtained one after the other.
However, an alternative is a procedure in which this crude product which consists
essentially of DEA and TEA and has a water content of less than 0.3% by weight,
preferably less than 0.1% by weight, and an ammonia content of less than 0.1% by
weight, preferably less than 0.01% by weight, is reacted with from 0.6 to 1.2 mol,
preferably from 0.8 to 1.1 mol, of ethylene oxide per gram atom of hydrogen bound to
nitrogen in the crude product at from 110 to 180°C, preferably from 120°C to 180°C, in
the liquid phase. This reaction is generally carried out as described in GB-A-1 453 762.
The reaction is preferably carried out in tube reactors and in a plurality of stages. For
example, from 50 to 80% by weight of the ethylene oxide used is reacted in a first
reaction stage at preferably from 125 to 165°C, the remainder of the ethylene oxide
used Is reacted in a second reaction stage at preferably from 150 to 180°C and the
reaction is completed at from 120 to 150°C in a third reaction stage.

The mixture of MEA, DEA and TEA together with ethanolamine ethers and water
obtained In this way is, according to the present invention, distilled in two stages.
Conventional distiliation apparatuses are suitable for this purpose. Such apparatuses
are known to a person skilled in the art. Preference is given to using a distillation
column having at least one transverse or longitudinal division configured as a tray, a
dividing wall, ordered packing or random packing. The column is advantageously
operated at a temperature at the bottom of from 160°C to 210°C. The pressure
selected is in the range from 0.5 mbar to 5 mbar. The column is operated so that a

reflux ratio of from 0.05 to 0.5, preferably from 0.1 to 0.4, results. The mixture to be
fractionated is preferably fed into the upper half of the column.
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To make it possible for the tnethanolamine (TEA) to be separated off effectively, the
low-boiling fraction is taken off at the top of the column and the high-boiling fraction is
taken off at the bottom of the column in a first distillation stage and these fractions are
discharged. The remaining intermediate-boiling fraction comprising > 98.5% by weight
of triethanolamine and <0.2% by weight of diethanolamine is distilled in a second
stage.

Owing to the sensitivity of the mixture to heat, it is advantageous to operate the column
using a vaporizer which has a low wall temperature and a small liquid capacity. Overall,
it has been found to be particularly useful to employ a falling film evaporator. In this
case, the bottom of the column and the bottom of the vaporizer are configured so that
the residence time of the high-boiling fraction in the bottom of the column is from

1 minute to 60 minutes. At these residence times, an optimum compromise between
separation of the intermediate-boiling fraction and avoidance of formation of
undesirable by-products is achieved.

The invention is illustrated below by means of examples and with reference to the
drawings.

In the drawings,

Fig. 1 schematically shows a plant according to a first preferred embodiment
comprising:
(1) a first column comprising
(2) a stripping section and
(3) an enrichment section,
(4) a falling film evaporator,
(5) a feed line into the column,
(6) an overhead offtake,
(7) a bottom offtake and
(8) a second column which is connected via
(9) a first connecting line and

(10)  asecond connecting line to the first column and
(11)  an overhead offtake for taking off pure TEA:

and
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Fig. 2 schematically shows a plant according to a second preferred embodiment
comprising:
a dividing wall column (12) provided with
a central dividing wall (13) forming

an inflow section (14) and
an offtake section (15),

a falling film evaporator (16),

a feed line into the column (17),
an overhead offtake (18),

a bottom offtake (19),

a side offtake (20) for taking off pure TEA and
a side offtake (21) for taking off a DEA-rich low-boiling stream.

In a first preferred embodiment of the process of the present invention, the distillation
of the mixture is carried out in two connected distillation columns (cf. Fig. 1). Here,
the crude TEA mixture to be fractionated is generally fed into the upper part of a first
column (1). At the top of this column, a low-boiling fraction is taken off and
recirculated to the ethanolamine work-up. At the bottom of column (1), high-boiling
components can be discharged if necessary. The Intermediate-boiling fraction
obtained in the first distillation step Is taken off from the column (1) at a side offtake,
fed into the lower end of the second distillation stage, viz. column (8), and distilled. It
IS advantageous for the column (8) also to be provided with at least one transverse or
longitudinal division in the form of a tray, a dividing wall, ordered packing or random
packing. The high boilers obtained in the column (8) are recirculated to the middle
region of column (1). At the top of the second column (8), pure TEA is obtained. The
reflux ratio in the column (8) is from 0.2 to 0.7. the first column and the second

column are preferably operated using temperature profiles which are approximately

the same.

In a second particularly advantageous embodiment of the process according to the

Invention, the distillation of the mixture is carried out in a dividing wall column. A
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dividing wall column is in principle a simplified form of two thermally coupled
distillation columns. It generally contains a vertical dividing wall which extends above
and below the feed point and divides the column into an inflow section and an offtake
section. To carry out the process of the present invention, the dividing wall column
can be configured as a packed column containing random or ordered packing or as a
tray column. The mixture is introduced into the column (12) in the middle region of
the dividing wall (13) (Fig. 2). The first distillation stage is carried out in the inflow
section (14) of the column and the intermediate-boiling fraction remaining after the
low-boiling fraction has been taken off at the top of the column and the high-boiling
fraction has been taken off at the bottom of the column is distilled in the offtake
section (15) of the column, with pure triethanolamine (TEA) being taken off via a side
offtake (20) in the middle region of the dividing wall and the high boilers formed in the

second distillation stage likewise being discharged at the bottom of the column.

The process of the present invention gives triethanolamine (TEA) having a purity of
> 99.4% and an APHA color number of < 30.

TEA of particularly good color quality having colored numbers of < 20 and a high color
stability is obtained when, as described in EP 4015, an effective amount of
phosphorous or hypophosphorous acid or derivatives thereof is added before or during
the ethanolamine synthesis from ethylene oxide and ammonia or during the work-up of
the resulting ethanolamine mixture by distillation. The addition is preferably made only
just before the final distillation of the TEA. If the additive is added after the reaction of
ethylene oxide and ammonia in the distillation of the resulting ethanolamines, the
amount added is from 0.005 to 2% by weight, based on the sum of the ethanolamines.

Examples
Example 1

340 kg/h of a feed mixture comprising 76.4% of TEA, 22.4% ot DEA, 1.1% ot
ethanolamine ethers, 0.02% of water and 0.1% of phosphorous acid are fed in liquid
form at an inflow temperature of 180°C at the point (5) on the first column (1). The



10

20

CA 02540246 2011-01-24

/a

column is operated at a pressure at the top of 2 mbar. At the bottom offtake (7) of the
column, 50 kg/h of a mixture of 93% of TEA and 6.9% of ethanolamine ethers Is
discharged at a temperature of 190°C. The residence time of the liquid in the bottom of
the column is about 45 minutes. At the overhead offtake (6) of the column, 120 kg/h of
a mixture of 67% of DEA, 32.4% of TEA and 0.4% of ethanolamine ethers are
discharged and fed back into the starting mixture. The temperature of the stream 1s
99°C, and the reflux ratio s 0.2. 240 kg/h of @ TEA-rich stream are taken off in gaseous
form via the first cbnnecting hine (9) and fed into the second column (8).

The column (8), which is equipped with mesh packing, is operated at a pressure at the
top of 3.5 mbar. The feed mixture flowing into it is at 183°C. The reflux ratio in the
column is 0.4. 70 kg/h of a stream taken off via the second connecting line (10) are
conveyed back to the first column (1). The stream has a temperature of 179°C and
comprises 98.9% of TEA, 0.4% of DEA and 0.7% of ethanolamine ethers. At the top
(11) of this column, 170 kg/h of TEA having a purity of 99.6% are obtained at a
temperature of 171°C. The color number of this product 1s 2 APHA.

Example 2

2300 kg/h of a mixture of 1800 kg of TEA, 490 kg of DEA; 20 kg of ethanclamine
ethers, 500 ppm of water and 500 ppm of phosphorous acid are fed into a dividing wall
column (12) as shown in Fig. 2 via the feed line (17). The column is operated at a
pressure at the top of 3 mbar. The inflow temperature is about 100°C. About 2400 kg/h
of a DEA-rich stream are taken off via the overhead offtake (18). About 800 kg/h of this
are recirculated to the DEA work-up. The remaining 1600 kg/h are returned to the
dividing wall column as runback, with half the amount going to the inflow section (14)
and half going to the offtake section (15). About 450 kg/h of high boilers accumulate at
the bottom of the column and are discharged at a temperature of 190°C via the bottom
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offtake (19). TEA is concentrated in the offtake section (15) of the dividing wall column

(12) and is taken off in liquid form at a rate of 1050 kg/h via the side offtake (20). TEA
having a purity of 99.5% is obtained. The DEA content is 0.1%.
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We claim:
1. A process for separating triethanolamine continuously by distillation from a
mixture of monoethanolamine, diethanolamine and triethanolamine together with
5 ethanolamine ethers and water obtained by reaction of ammonia with ethylene

oxide in the liquid phase under superatmospheric pressure and at elevated
temperature, which comprises distilling the mixture in two stages, where the low-
boiling fraction and the high-boiling fraction are taken off and discharged in the
first stage and the intermediate-boiling fraction comprising > 99.4% by weight of

10 triethanolamine and < 0.2% by weight of diethanolamine is distilled in the second
stage.

2. A process as claimed in claim 1, wherein the distillation of the mixture is carried
out in a first column and a second column connected to this.
15

3. A process as claimed in claim 1, wherein the distillation of the mixture is carried
out in a dividing wall column.

4. A process as claimed in claim 3, wherein the mixture is fed into the column in the

20 middle region of the dividing wall and triethanolamine is discharged from the
column.
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