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Integrated process for simultaneous preparation of alkali metal methoxides

In a first aspect, the present invention relates to an integrated process for simultaneously pre-
paring n mixtures P(i) comprising alkali metal methoxide and methanol, the process comprising
preparing the one or more alkali metal methoxides in n reactive distillation columns K(i) under
reactive distillation conditions from n streams H(i) and n streams G(i) comprising methanol,
thereby obtaining n top streams W(i) comprising methanol and water; and obtaining n bottoms
streams P(i) comprising alkali metal methoxide A(i)OMe and methanol; the process further com-
prising preparing at least three streams G, T(1a) and T(1b) from a vapor phase V from the top
of a rectification column D, wherein at least a part of the stream T(1a) is passed as a heating
medium through an intermediate reboiler V(1a) of the rectification column D, obtaining a stream
Tc(1a), and at least a part of the stream T(1b) is passed as a heating medium through a bottom
reboiler V(1b) of the rectification column D, obtaining a stream T¢(1b), wherein one or more of
at least a part of one or more of the top streams W(i), at least a part of the stream T¢(1a), and at

least a part of the stream T¢(1b) are fed (back) into the rectification column D.

In a second aspect, the invention relates to a chemical production unit for carrying out the pro-
cess according to the first aspect; and a third aspect of the invention is related to the use of the
chemical production unit according to the second aspect or of the process according to the first
aspect for simultaneously producing n mixtures P(i) comprising alkali metal methoxide and

methanol.

State of the art

In the prior art, processes are described wherein a mixture comprising an alkali metal alkoxide
and methanol is prepared in a reactive distillation column from a methanol stream and an aque-
ous stream which comprises a dissolved alkali metal hydroxide. According to these processes,
the methanol stream fed into the reactive distillation column is prepared by separating methanol
from water in a distillation column upstream of the reactive distillation column and using the re-
spectively obtained methanol to the reactive distillation column. In this respect, reference is
made, for example, to US 2002/0183566 A1, US 2008/0296786 A1, or WO 2013/168113 A1.
However, according to the teaching of these prior art documents, only one specific mixture com-

prising alkali metal methoxide and methanol could be produced.

WO 2021/148174 A1 refers to a process for simultaneously preparing two mixtures comprising

sodium metal alkoxide and potassium metal alkoxide as well as methanol, wherein a single dis-
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tillation column D is employed for generating a methanol stream which is then used as a metha-
nol source for two parallel downstream reactive distillation columns in which the two different

mixtures comprising alkali metal alkoxide and methanol are simultaneously prepared.

WO 2022/263032 A1 also discloses a process for simultaneously preparing two mixtures com-
prising alkali metal alkoxide and methanol in separate reactive distillation columns with one dis-
tillation column for methanol. Therein, serial connected compressors are required for a multiple
step compression of a vapor phase comprising methanol, initially taken from the rectification
column, wherein the resulting multiple compressed phase is then used for providing energy to
an intermediate reboiler and a bottom reboiler of the rectification column.

WO 2022/117803 A1 discloses a process for simultaneously preparing two or more mixtures
comprising alkali metal alkoxide and methanol, wherein a single distillation column D is em-
ployed for generating a methanol stream which is then used, after a suitable dividing into two or
more substreams, as a methanol source for two or more parallel downstream reactive distillation
columns in which two or more different mixtures comprising alkali metal methoxide and metha-
nol are simultaneously prepared. Therein, a part stream of a vapor phase comprising methanol
and taken at the top of the rectification column D, is compressed and used as heating medium
for an intermediate reboiler of the rectification column D, thus covering the energy demand of

said intermediate reboiler.

However, there is still a need for improvement, both in terms of energy demand and in terms of

apparatus costs.

Therefore, it was an object of the present invention to provide an economically advantageous
process for simultaneously preparing two or more mixtures comprising alkali metal hydroxide
and methanol. It was a further object of the present invention to provide a process for preparing
two or more mixtures comprising alkali metal hydroxide and methanol which allows for a reduc-

tion of the demand of external energy.

Surprisingly, it was found that these objects can be solved by a process according to which a
single rectification column is used, the intermediate reboiler and bottom reboiler thereof being
provided with energy from stream(s) prepared from a vapor phase comprising methanol taken
from the rectification column, using at least two compression units, wherein at least a part of a
stream after having passed the first compression unit is used as heating medium for an interme-

diate reboiler of the rectification column, in combination with at least a second compression unit,
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the stream coming therefrom being used as heating medium for a bottom reboiler of the rectifi-
cation column. This approach allows a significant reduction of demand of external energy (heat-

ing steam, H20gaseous) required for the rectification column.

In a first aspect, the invention thus relates to an integrated process for simultaneously preparing

n mixtures P(i) comprising alkali metal methoxide and methanol, comprising

providing n reactive distillation columns K(i);

providing n aqueous liquid streams H(i), a given stream H(i) comprising a dissolved alkali metal

hydroxide A(i)OH, wherein n is an integer with n=2 and i=1...n; and

providing a rectification column D comprising at least one intermediate reboiler V(1a) and at

least one bottom reboiler (V1b);

providing a first compression unit C+(1), a second compression unit Ct(2) and at least one fur-

ther compression unit Cg;

wherein the process comprises preparing the one or more alkali metal methoxides in the n reac-

tive distillation column K(i) under reactive distillation conditions from the n streams H(i) and n

streams G(i) comprising methanol, thereby obtaining n top streams W(i) comprising methanol

and water; and obtaining n bottoms streams P(i) comprising alkali metal methoxide A(i))OMe
and methanol,

the process further comprising

(a) obtaining a vapor phase V comprising methanol at the top of the rectification column D,
said vapor phase V having a pressure py and a temperature Ty;

(b) preparing at least three streams from the vapor phase V, said at least three streams com-
prising a vapor stream G having a pressure pg and a temperature Te with pc = pvand Ts
= Tv, and further comprising two streams T(1a) and T(1b), said stream T(1a) having a
pressure prqay and a temperature Tr¢1a) With praa) > pv and Trua > Tv and said stream
T(1b) having a pressure pr¢r and a temperature Tt With prap > pv and Traw > Ty,
wherein for preparing the streams T(1a) and T(1b), the first compression unit C+(1) and
the second compression unit Ct(2) are employed,;

(c) preparing n streams G(i) from the vapor stream G, each of the streams G(i) having a pres-
sure pe@ and a temperature T with pe > pe and Tgg > Tefor each stream G(i), and
feeding each stream G(i) into the respective reactive distillation column K(i), wherein for
preparing the n streams G(i), the at least one compression unit Cs is employed;

(d) passing at least a part of the stream T(1a) as a heating medium through an intermediate
reboiler V(1a) of the rectification column D, obtaining a stream T¢(1a) having a tempera-
ture Tre(a) With Tre@a) < Tra);

(e) passing at least a part of the stream T(1b) as a heating medium through a bottom reboiler
V(1b) of the rectification column D, obtaining a stream Tc(1b) having a temperature Trcan)

with Treab) < Ttn);
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(f)  feeding one or more of
(f.1) atleast a part of one or more of the top streams W(i),
(f.2) atleast a part of the stream T¢(1a), and
(f.3) atleast a part of the stream T¢(1b)
into the rectification column D.

Feeding of at least a part of the stream T¢(1a) into the rectification column D according to (f.2) is

preferably done as explained in more detail herein below, and also feeding at least a part of the

stream Tc(1b) into the rectification column D according to (f.3) is preferably done as explained

in more detail herein below.

In some preferred embodiments of the process, preparing the at least three streams according

to (b) comprises

(b.1) splitting the vapor phase V into at least two vapor streams comprising the stream G and a
vapor stream T(1) having a pressure pr¢y and a temperature Tty with 0.95 < pray/py
1.00;

(b.2) preparing at least the two streams T(1a) and T(1b) from the vapor stream T(1).

Preferably, at least 90 weight-%, more preferably at least 91 weight-%, more preferably at least
92 weight-%, more preferably at least 93 weight-%, more preferably at least 94 weight-%, of
stream T¢(1a) and/or of stream T¢(1b), preferably of stream Tc(1a) and of stream Tc(1b), are in

condensed form, based on the total weight of the respective stream being 100 weight-%.

Rectification column D

In some preferred embodiments of the process, the rectification column D is operated at a pres-
sure at the top of D pip in the range of from 0.5 to 10 bar(abs), preferably in the range of from
0.75 to 6 bar(abs), more preferably in the range of from 1 to 5 bar(abs), more preferably in the

range of from 1 to 3 bar(abs).

In some preferred embodiments of the process, the rectification column D is operated at a tem-
perature at the top of D Tip in the range of from 45 to 137 °C, preferably in the range of 49 to
118, more preferably in the range of from 64 to 111 °C, more preferably in the range of from 64
to 95°C.

In some preferred embodiments of the process, the rectification column D is operated at a reflux
ratio of at least 0.5:1, preferably in the range of from 0.55:1 to 1.4:1, more preferably in the

range of from 0.6:1 to 1.4:1.
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As to the rectification column D, it is preferred that it has from 20 to 100, more preferably from
30 to 80, more preferably from 40 to 60 theoretical stages. Conceivable preferred ranges are,
for example, from 40 to 50 or from 45 to 55 or from 50 to 60. Generally, the pressure at the top
of the rectification column D can be chosen freely within a wide range with the proviso that the
desired separation task is fulfilled.

Preferably, rectification column D comprises one or more internals, preferably selected from the
group consisting of tray, unstructured (random) packing, structured packing and mixtures of two
or more thereof. A tray is preferably selected from the group consisting of bubble tray, sieve
tray, valve tray, tunnel tray, slot tray and mixtures of two or more thereof. An unstructured pack-
ing is preferably selected from the group consisting of Raschig rings, Pall rings, Berl saddles,
Intalox saddles and mixtures of two or more thereof. Structured packings are sold, for example,
under the trade name Mellapack® from Sulzer. In addition to the internals mentioned, other suit-
able internals are known to those skilled in the art and can also be used. If structured packings
or unstructured packings are contained in the rectification column, these can be divided or there

can be one continuous packing.

Rectification column D with top vapor recompression

In some preferred embodiments of the process, the rectification column is operated with top va-
por recompression. Preferably, realizing the reflux ratio comprises preparing from the vapor
phase V a further vapor stream T(2), passing said stream T(2) through a condenser V(2), ob-
taining a liquid stream T(3) and a waste gas stream T(2w), and feeding the liquid stream T(3)
into the top of the rectification column D. Preferably, the waste gas stream T(2w) essentially
consists of oxygen, nitrogen, carbon dioxide and methanol, wherein the amount of methanol in
T(2w) is preferably in the range of from 2 to 80 weight-%, preferably in the range of from 10 to
30 weight-% based on the total weight of T(2w).

With first and second compression units Cr(1), Cr(2)

In some preferred embodiments of the process, (b.2) comprises splitting vapor stream T(1) into
at least two streams and passing a first part stream of T(1) through the first compression unit
Ct(1), obtaining T(1a), and passing a second part stream of T(1) through the second compres-
sion unit C1(2), obtaining T(1b).

In some preferred embodiments of the process, (b.2) comprises passing vapor stream T(1)
through the first compression unit Cr(1), obtaining T(1a); and passing a part of T(1a) through

the second compression unit Ct(2), obtaining T(1b).
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The ratio of the heat flow rate of T(1a) to the heat flow rate of T(1b) f((T1a)) / f(T(1b)) is in the
range of from 0 to 12, preferably in the range of from 2 to 8, more preferably in the range of

from 3 to 6.

Recirculation of T;(1a) and/or T¢(1b) into D

In some preferred embodiments of the process, Te(1a) and/or Tc(1b), preferably Tc(1a) and
Tc(1b), each at least partially, is/are fed to a first condensate drum CD(1), wherein from said first
condensate drum CD(1), a gas stream T(1g) and a liquid stream T(11) are removed, said gas
stream T(1g) being fed into the condenser V(2) and said liquid stream T(11) being combined
with the liquid streams T(2l) and (T2gl) in depressurized form, obtaining a combined liquid

stream which is fed as the stream T(3) into the top of the rectification column D.

In particular in view of overall energy consumption topics, the rectification column D is operated
with top vapor recompression. Reference is made, for example, to the schematic overview in
Figure 1 showing a process according to the present invention with reflux. When the rectification
column is operated with top vapor recompression, it is also preferred that realizing the reflux ra-
tio comprises using 2 condensers, V(2) and V(3), as described below in that

(i)  in addition to the at least three streams G, T(1a) and T(1b), which are prepared from the
vapor phase V, preparing a further stream T(2) from the vapor phase V and passing said
stream T(2) through the condenser V(2), obtaining a liquid stream T(2I) and a gas stream
T(2g); passing the gas stream T(2g) through the condenser V(3), obtaining a liquid stream
T(2gl) and a waste gas stream T(2w); and combining the liquid streams T(2I) and (T2gl) in
a second condensate drum CD(2) in depressurized form;

(i)  feeding Tc(1a) and/or Tc(1b), preferably T.(1a) and T.(1b), each at least partially, to the
first condensate drum CD(1), wherein from said first condensate drum CD(1), a gas
stream T(1g) and a liquid stream T(1l) are removed, said gas stream T(1g) being fed into
the condenser V(2) together with stream T(2) and said liquid stream T(1l) being combined
with the liquid streams T(2l) and (T2gl) in depressurized form in the second condensate
drum CD(2), obtaining from said second condensate drum CD(2) a combined liquid

stream which is fed as the stream T(3) into the top of the rectification column D.

Certainly, as far as step (i) above is concerned, the skilled person may also realize, if need be,

said reflux ratio by using more than the 2 condensers V(2) and V(3).

Preferably, Tc(1a) at least partially is fed to the first condensate drum CD(1), wherein from said
first condensate drum CD(1), a gas stream T(1g) and a liquid stream T(1l) are removed, said

gas stream T(1g) being fed into the condenser V(2) and said liquid stream T(1l) being combined
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with the liquid streams T(2l) and (T2g) in depressurized form; and T.(1b) at least partially is fed
to a third condensate drum CD(3), wherein from said third condensate drum CD(3) a gaseous
stream T(4) is obtained, which is fed into the top of the rectification column D and/or into the va-
por phase V, and/or into the stream G and/or into the stream T(1), preferably into the top of the
rectification column D or into the vapor phase V or into the stream G or into the stream T(1),
more preferably into the top of the rectification column D or into the vapor phase V, and from
said condensate drum CD(3) further a liquid stream T(5) is obtained, which is fed to the second
condensate drum CD(2), wherein T(5) is combined with the liquid streams T(2l) and (T24gl) in
CD(2) in depressurized form, obtaining a combined liquid stream from the second condensate

drum CD(2), which is fed as the stream T(3) into the top of the rectification column D.

Using a set-up with first and second compression units CT(1), CT(2) may result in that not
enough stream T(1) is available for working said compression units. This can happen, for exam-
ple, if the feed flows in the system are cold and the efficiency of the compressors is high. Fur-
thermore, a non-sufficient steam pressure in D may result in back flow of methanol steam from
V(2) into the head of D, thus disrupting the process. Using third condensation drum CD(3) with
decompression of the condensate allows to have more methanol steam available for T(2), G,

T(1) and/or directly in D, thus avoiding a methanol steam shortage in the process.

(Fully) electrified —with Cr(1), Cr(2)

In some preferred embodiments of the process, the n reactive columns K(i) have each a re-

boiler, preferably bottom reboiler, V(i) and wherein (e) comprises

(e.1) passing at least a first part of the stream T(1b) (T(1b.1)) as a heating medium
through a bottom reboiler V(1b) of the rectification column D, obtaining a stream
Tc(1b.1) having a temperature Troib.1) With Tre¢b.1y < TT(ib);

(e.2) passing at least a second part of stream T(1b) (T(1b.2)) as a heating medium
through at least one bottom reboiler V(i) of one of the n reactive distillation column

K(i), obtaining a stream Tc(1b.2) having a temperature Tre¢b.2) With Treb2) < T1ab).

Passing at least another part of stream T(1b) as a heating medium through all bottom reboilers
Vk(i) enables a process wherein no heating medium especially no hot water steam (H2Ogaseous),
from other sources is required for operating D and K(i), since all thermal energy needed is gen-
erated by the process itself. Only input of compression energy (electrical energy) is required.
When green electricity is used, the integrated process for simultaneously preparing n mixtures

P(i) comprising alkali metal methoxide and methanol can thus be carried out CO»-neutral.

Preferably, stream T¢(1b.2) is fed into the first condensate drum CD(1).
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In some preferred embodiments with two reactive distillation columns K(1) and K(2), at least a
first part of T(1b.2) is passed to a bottom reboiler Vk(1) of a reactive distillation column K(1) and
a second part of T(1b.2) is passed to a bottom reboiler Vk(2) of a reactive distillation column
K(2). Preferably, from V(1) and Vk(2) each a condensed stream is obtained, wherein these
condensed streams, either separately or at least partially combined as Tc(1b.2), are fed into the

first condensate drum CD(1).

Preferably, at least a part of Tc(1a) is fed to the first condensate drum CD(1), wherein from said
first condensate drum CD(1), a gas stream T(1g) and a liquid stream T(1l) are removed, said
gas stream T(1g) being fed into the condenser V(2) and said liquid stream T(1l) being combined
with the liquid streams T(2I) and (T2g) in depressurized form; and T(1b.1) and/or Tc(1b.2), pref-
erably T¢(1b.1) and Tc(1b.2), at least partially is/are fed to the third condensate drum CD(3),
wherein from said third condensate drum CD(3), the gaseous stream T(4) is obtained, which is
fed into the top of the rectification column D and/or into vapor stream V and/or into the stream G
and/or into the stream T(1), preferably into the top of the rectification column D or into vapor
stream V or into the stream G or into the stream T(1), more preferably into the top of the rectifi-
cation column D or into the vapor stream V, and from said third condensate drum CD(3) further
the liquid stream T(5) is obtained, which is fed to the second condensate drum CD(2), wherein
T(5) is combined with the liquid streams T(2l) and (T2gl) in CD(2) in depressurized form,
thereby obtaining a combined liquid stream from the second condensate drum CD(2), which is

fed as the stream T(3) into the top of the rectification column D.

Having only CD(1), CD(2) results in a ratio f of the mass flow rate of stream T(1) to the mass
flow rate of stream T(2) f(T(1)) / f(T(2)) > 2000. This, as indicated above, can result in non-suffi-
cient methanol steam pressure in D, which in turn may result in back flow of methanol steam
from V(2) into the head of D, thus disrupting the process. Using additionally the third condensa-
tion drum CD(3) with decompression of the condensate allows to have more methanol steam
available for the vapor stream V and/or for the stream G and/or for stream T(1) and/or directly in
D, thus avoiding a methanol steam shortage in the process. Preferably, f(T(1)) / f(T(2)) when the
third condensation drum CD(3) is used is < 1000, preferably < 500, more preferably < 200.

With trans alcoholization
In some preferred embodiments of the process, at least one of the n bottoms streams P(i) com-

prising alkali metal methoxide A(i)OMe and methanol is at least partially fed to a trans alcoholi-

sation unit TAU, wherein
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(x) the (part)stream comprising alkali metal methoxide A(i)OMe and methanol is contacted in
the trans alcoholisation unit TAU with an alcohol HOX, wherein X represents an alkyl resi-
due selected from the group consisting of C2 to C10 alkyl, preferably C2 alkyl, thereby ob-
taining a stream S(1) comprising alkali metal alkoxide A(i))OX and alcohol XOH and a
stream S(2) comprising methanol;

(y) removing the stream S(2) comprising methanol from the trans alcoholisation unit TAU,
preferably as a liquid stream, more preferably as a liquid top stream; and removing the
stream S(1) comprising alkali metal alkoxide A(i))OX and alcohol XOH from the trans alco-
holisation unit TAU, preferably as a liquid stream, more preferably as a liquid stream from

the lower part of TAU, more preferably as a liquid bottoms stream.

Preferably, the liquid stream S(2) is obtained in that a gaseous stream S(Q) is obtained within
TAU, which is condensed within TAU, more preferably using an internal condenser.
Alternatively preferred, the liquid stream S(2) is obtained in that a gaseous stream S(O) is re-
moved from the upper part of TAU, more preferably from the top of TAU and passed through at
least one heat exchanger; thereby obtaining from the heat exchanger at least one, preferably
liquid, stream S(2) comprising methanol; wherein preferably at least a part of stream S(2) is re-
introduced into TAU, preferably in the upper part of TAU, preferably at a feeding point
TAU(S(2)).

Preferably, at least 90 volume-%, more preferably at least 95 volume-%, of stream S(2) are rein-
troduced into TAU at feeding point TAU(S(2)), wherein preferably, at least a stream S(2.a) com-
prising methanol is removed from TAU at a position TAU(S(2a)), wherein TAU(S(2a)) is located

below TAU(S(2)).

In some preferred embodiments, the stream S(2), at least partially, and/or the stream S(2.a) at
least partially, is fed to the rectification column D, either separately or combined with stream M,

and/or fed to the reactive distillation column K(i), either separately or combined with stream M(i).

Preferably, the trans alcoholisation unit TAU has a reboiler, more preferably bottom reboailer,

V7au.

1st option — three parts of T(1b)

In some preferred embodiments of the process, (€) comprises
(e.1) passing at least a first part of the stream T(1b) (T(1b.1)) as a heating medium
through a bottom reboiler V(1b) of the rectification column D, obtaining a stream

Tc(1 b1) having a temperature TTc(1b.1) with TTc(1b.1) < TT(1b);
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(e.2) passing at least a second part of stream T(1b) (T(1b.2))
as a heating medium through at least one bottom reboiler V(i) of one of the n reac-
tive distillation column K(i), obtaining a stream Tc(1b.2) having a temperature Trcb.2)
with Treb2) < T11m),
(e.3) passing at least a third part of stream T(1b) (T(1b.3)) as a heating medium through
the bottom reboiler Vrau of the trans alcoholisation unit TAU, obtaining a stream

Te(1b.3) having a temperature Treb.3) With Tty < Trab).

Preferably, the stream Tc(1b.3) is fed into the first condensate drum CD(1).

In some preferred embodiments of the process, at least a part of T¢(1a) is fed to the first con-
densate drum CD(1), wherein from said first condensate drum CD(1), a gas stream T(1g) and a
liquid stream T(1l) are removed, said gas stream T(1g) being fed into the condenser V(2) and
said liquid stream T(11) being combined with the liquid streams T(2l) and (T2g) in depressurized
form; and

Tc(1b.1) and/or Te(1b.2), and/or Tc(1b.3), preferably Tc1b.1) and Te(1b.2) and Tc(1b.3), at
least partially is/are fed to the third condensate drum CD(3), wherein from said third condensate
drum CD(3), the gaseous stream T(4) is obtained, which is fed into the top of the rectification
column D and/or into vapor stream V and/or into the stream G and/or into the stream T(1), pref-
erably into the top of the rectification column D or into vapor stream V or into the stream G or
into the stream T(1), more preferably into the top of the rectification column D or into the vapor
stream V, and from said third condensate drum CD(3) further the liquid stream T(5) is obtained,
which is fed to the second condensate drum CD(2), wherein T(5) is combined with the liquid
streams T(2l) and (T2gl) in CD(2) in depressurized form, thereby obtaining a combined liquid
stream from the second condensate drum CD(2), which is fed as the stream T(3) into the top of
the rectification column D.

2nd option =T(1b) split into T(1b.1) and T(1b.2), T(1b.2) split further into T(1b.2.1) and T(1b.2.2)

In some preferred embodiments of the process, (e) comprises

(e.1) passing at least a first part of the stream T(1b) (T(1b.1)) as a heating medium
through a bottom reboiler V(1b) of the rectification column D, obtaining a stream
Te(1b.1) having a temperature Treb.1) With Tre¢b.1y < TTab);

(e.2.1) splitting a second part of stream T(1b) (T(1b.2)) into at least two sub-streams
(T(1b.2.1)) and (T(1b.2.2);

(e.2.2) passing at least sub-stream (T(1b.2.1)) as a heating medium through at least one
bottom reboiler Vk(i) of one of the n reactive distillation column K(i), obtaining a

stream Tc(1 b21) having a temperature TTc(1b.2) with TTc(’Ib‘2.1) < TT(1b);
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(e.2.3) passing at least subs-stream (T(1b.2.2)) as a heating medium through the bottom
reboiler Vtay of the trans alcoholisation unit TAU, obtaining a stream T¢(1b.2.2) hav-

ing a temperature Tre¢b.2.2) With Tre@b2.2) < Tra).

Preferably, stream Tc(1b.2.2) is fed into the first condensate drum CD(1).

In some preferred embodiments of the process, at least a part of T¢(1a) is fed to the first con-
densate drum CD(1), wherein from said first condensate drum CD(1), a gas stream T(1g) and a
liquid stream T(1l) are removed, said gas stream T(1g) being fed into the condenser V(2) and
said liquid stream T(11) being combined with the liquid streams T(2l) and (T2g) in depressurized
form; and

Te(1b.1) and/or Te(1b.2.1), and/or Te(1b.2.2), preferably Te(1b.1) and Te(1b.2.1) and Te(1b.2.2),
at least partially is/are fed to the third condensate drum CD(3), wherein from said third conden-
sate drum CD(3), the gaseous stream T(4) is obtained, which is fed into the top of the rectifica-
tion column D and/or into vapor stream V and/or into the stream G and/or into the stream T(1),
preferably into the top of the rectification column D or into vapor stream V or into the stream G
or into the stream T(1), more preferably into the top of the rectification column D or into the va-
por stream V, and from said third condensate drum CD(3) further the liquid stream T(5) is ob-
tained, which is fed to the second condensate drum CD(2), wherein T(5) is combined with the
liquid streams T(2I) and (T2gl) in CD(2) in depressurized form, thereby obtaining a combined
liquid stream from the second condensate drum CD(2), which is fed as the stream T(3) into the

top of the rectification column D.

3rd option —parts of T(1a)

In some preferred embodiments of the process, (d) comprises

(d.1) passing at least a first part of the stream T(1a) (T1a.1) as a heating medium through
an intermediate reboiler V(1a) of the rectification column D, obtaining a stream
Te(1a.1) having a temperature Tre¢ta.1y With Tregta.1y < Trta.1);

(d.2) passing at least a second part of stream T(1a) (T(1a.2)) as a heating medium
through the bottom reboiler Vrau of the trans alcoholisation unit TAU, obtaining a

stream Tc(1a.2) having a temperature Trc(a2) With Tre(a2) < Trda).
Preferably, stream Tc(1a.2) is fed into the first condensate drum CD(1).
In some preferred embodiments of the process, at least a part of Ts(1a.1) and Tc(1a.2) at least

partially are fed to the first condensate drum CD(1), wherein from said first condensate drum

CD(1), a gas stream T(1g) and a liquid stream T(11) are removed, said gas stream T(1g) being
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fed into the condenser V(2) and said liquid stream T(1l) being combined with the liquid streams
T(2l) and (T2g) in depressurized form; and

Te(1b.1) and/or Tc(1b.2), preferably T¢(1b.1) and Te(1b.2), at least partially is/are fed to the third
condensate drum CD(3), wherein from said third condensate drum CD(3), the gaseous stream
T(4) is obtained, which is fed into the top of the rectification column D and/or into vapor stream
V and/or into the stream G and/or into the stream T(1), preferably into the top of the rectification
column D or into vapor stream V or into the stream G or into the stream T(1), more preferably
into the top of the rectification column D or into the vapor stream V, and from said third conden-
sate drum CD(3) further the liquid stream T(5) is obtained, which is fed to the second conden-
sate drum CD(2), wherein T(5) is combined with the liquid streams T(2I) and (T2gl) in CD(2) in
depressurized form, thereby obtaining a combined liquid stream from the second condensate

drum CD(2), which is fed as the stream T(3) into the top of the rectification column D.

The trans alcoholisation unit TAU preferably comprises at least one reactive distillation column,
which is preferably operated at a top pressure in the range of from 0.2 to 10 bar(abs), more
preferably at a top pressure in the range of from 0.5 to 3 bar (abs), more preferably at a top
pressure in the range of from 0.8 to 2 bar(abs). Preferably, at a given pressure, the bottom tem-
perature of TAU'’s at least one reactive distillation column is selected so that the alkali metal
alkoxide A(i)OX remains dissolved.For example, for XOH being ethanol and A(1)OMe being so-
dium methanolate, the bottoms temperature of TAU’s at least one reactive distillation column is
in the range of from 73 to 123 °C (top pressure in the range of from 0.5 to 3 bar (abs)), more
preferably in the range of from 85 to 110 °C (top pressure in the range of from 0.8 to 2
bar(abs)), and/or, preferably and, the top temperature of TAU is in the range of from 48 to 95 °C
(top pressure in the range of from 0.5 to 3 bar (abs)), more preferably in the range of from 58 to
83 °C (top pressure in the range of from 0.8 to 2 bar(abs)). Preferably, TAU’s at least one reac-
tive distillation column comprises in the range of from 20 to 200 overall theoretical stages
(OTS), more preferably in the range of from 30 to 100 overall theoretical stages (OTS).
Preferably, TAU’s at least one reactive distillation column comprises fillings and/or packings
and/or trays. Fillings are preferably selected from the group consisting of Raschig ring (a hollow
cylinder), Pall ring, Hiflow ring and Intalox saddle, made from, for example, glass, ceramic,
metal and/or plastics. Packings are preferably structured packings. Preferably, TAU comprises
one or more tray(s) selected from the group consisting of sieve tray, bell tray or valve tray, tun-
nel tray and Thormann® tray. Preferably, the upper part (the reinforcement part) of TAU’s at
least one reactive distillation column comprises packings, and the lower part of TAU’s at least
one reactive distillation column, preferably the part of TAU’s at least one reactive distillation col-
umn below the feeding point of the at least one of the n bottoms streams P(i), comprises trays.
Preferably, the at least one of the n bottoms streams P(i) comprising alkali metal methoxide

A(i)OMe and methanol is at least partially fed to a trans alcoholisation unit TAU'’s at least one
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reactive distillation column at a position in the middle part of TAU’s at least one reactive distilla-
tion column, preferably at a theoretical stage in the range of from 0.3 x OTS to 0.7 x OTS, more
preferably in the range of from 0.4 x OTS to 0.6 x OTS, each preferably counted from the bot-

tom of TAU’s at least one reactive distillation column.

TAU’s at least one reactive distillation column has preferably a sump circulation; for details, ref-
erence is made to WO 2021/122702 A1.

Preferably, the steps (x), (y) as described herein above refer to TAU’s at least one reactive dis-
tillation column. Further details of trans alcoholisation unit TAU and TAU’s at least one reactive
distillation column respectively are as disclosed for the reactive distillation column in WO
2021/122702 A1.

With a third compression unit Cr(3)

In some preferred embodiments of the process, a providing a third compression unit C+(3) is
provided, wherein (b) comprises preparing at least four streams from the vapor phase V, said at
least four streams comprising vapor stream G, stream T(1a), stream T(1b), and a further stream
T(1c), said stream T(1¢) having a pressure prq and a temperature Trq) With pri > pv and

Tru1e) > Tv, wherein for preparing the stream T(1c), the third compression unit C+(3) is employed.

In some preferred embodiments, preparing the at least four streams according to (b) comprises
splitting the vapor phase V into at least two vapor streams comprising the stream G and a vapor
stream T(1) having a pressure pr¢y and a temperature Tty with 0.95 < pry/pv < 1.00; and pre-
paring at least the three streams T(1a), T(1b) and T(1c) from the vapor stream T(1). Said pre-
paring at least the three streams T(1a), T(1b) and T(1c) from the vapor stream T(1) comprises
in some preferred embodiments a splitting of T(1) into at least two streams; passing a first part
stream of T(1) through Cr(1), obtaining T(1a), and passing a second part stream of T(1) through
the second compression unit C1(2), obtaining T(1b), and splitting T(1a) into at least two streams

and passing a part stream of T(1a) through the third compression unit C+(3), obtaining T(1c).

In some alternatively preferred embodiments, said preparing at least the three streams T(1a),
T(1b) and T(1c) from the vapor stream T(1) comprises splitting T(1) into at least two streams;
passing a first part stream of T(1) through C+(1), obtaining T(1a), and passing a second part
stream of T(1) through the third compression unit Ct(3), obtaining T(1c); and splitting T(1a) into
at least two streams and passing a part stream of T(1a) through the second compression unit
Ct(2), obtaining T(1b).
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In some other alternative preferred embodiments, said preparing at least the three streams
T(1a), T(1b) and T(1c) from the vapor stream T(1) comprises splitting vapor stream T(1) into at
least three streams; passing a first part stream of T(1) through the first compression unit Ct(1),
obtaining T(1a), passing a second part stream of T(1) through the second compression unit
Ct(2), obtaining T(1b), and passing a third part stream of T(1) through the third compression
unit Cr(3), obtaining T(1c).

In some other alternative preferred embodiments, said preparing at least the three streams
T(1a), T(1b) and T(1c) from the vapor stream T(1) comprises passing T(1) through the first com-
pression unit Ct(1), obtaining T(1a); splitting T(1a) into at least three part streams, passing a
part stream of T(1a) through the second compression unit C+(2), obtaining T(1b), and passing a

part stream of T(1a) through the third compression unit C+(3), obtaining T(1c).

Recirculation of T¢(1a) and/or T¢(1b) into D

In some preferred embodiments of the process, T¢(1a) and/or Tc(1b), preferably T¢(1a) and
T(1b), each at least partially, is/are fed to a first condensate drum CD(1), wherein from said first
condensate drum CD(1), a gas stream T(1g) and a liquid stream T(11) are removed, said gas
stream T(1g) being fed into the condenser V(2) and said liquid stream T(11) being combined
with the liquid streams T(2l) and (T2gl) in depressurized form, obtaining a combined liquid

stream which is fed as the stream T(3) into the top of the rectification column D.

In “depressurized form” regarding the liquid streams T(1l), T(2l) and (T2gl) and the combined
stream respectively means that these streams and respectively the combined liquid stream
therefrom have a pressure p.s about equal to the pressure at the top of rectification column D as
described above, i.e. 0.95 < p.s/pip < 1.05.

(Fully) electrified — with also Cr(3)

In some preferred embodiments of the process, the n reactive columns K(i) have each a re-
boiler, preferably bottom reboiler, V(i) and wherein at least a part of T(1c) is passed as heating
medium through at least one bottom reboiler V(i) of one of the n reactive distillation column

K(i), obtaining a stream Tc(1¢) having a temperature Tre¢e) With Treey < T,

In some preferred embodiments, at least a first part of T(1¢) (T(1¢.1) is passed to a bottom re-
boiler V(1) of a reactive distillation column K(1) and a second part of T(1c) (T(1c.2)) is passed
to a bottom reboiler Vk(2) of a reactive distillation column K(2). Passing at least a part of stream

T(1¢) as a heating medium through all bottom reboilers V«(i), enables a process wherein no
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heating medium especially no hot water steam (H2Ogaseous), from other sources is required for
operating D and K(i), since all thermal energy needed is generated by the process itself. Only
input of compression energy (electrical energy) is required. When green electricity is used, the
integrated process for simultaneously preparing n mixtures P(i) comprising alkali metal methox-
ide and methanol can thus be carried out CO2-neutral. In some preferred embodiments with two
reactive distillation columns K(1), K(2), at least a first part of T(1¢) (T(1¢.1) is passed to a bot-
tom reboiler V(1) of a reactive distillation column K(1) and a second part of T(1c) (T(1c.2)) is
passed to a bottom reboiler Vk(2) of a reactive distillation column K(2). Preferably, from V(1) a
stream Tc(1c.1) and from Vk(2) a stream Tc(1c¢.2) is/are obtained, which are then, either sepa-
rately or at least partially combined as Tc¢(1¢), fed into the same (first) condensate drum CD(1),
into which also T(1a) and/or T,(1b) are fed.

In particular in view of overall energy consumption topics, the rectification column D is operated

with top vapor recompression. Reference is made, for example, to the schematic overviews in

Figures 3-6 showing a process according to the present invention with reflux. When the rectifi-

cation column is operated with top vapor recompression, it is also preferred that realizing the re-

flux ratio comprises using 2 condensers, V(2) and V(3), as described below in that

(i)  in addition to the at least three streams G, T(1a) and T(1b), which are prepared from the
vapor phase V, preparing a further stream T(2) from the vapor phase V and passing said
stream T(2) through the condenser V(2), obtaining a liquid stream T(2l) and a gas stream
T(2g); passing the gas stream T(2g) through the condenser V(3), obtaining a liquid stream
T(2gl) and a waste gas stream T(2w); and combining the liquid streams T(2I) and (T2gl) in
a second condensate drum CD(2) in depressurized form;

(iiy  feeding Tc(1c), preferably with Tc(1a) and Ts(1b), each at least partially, to the first con-
densate drum CD(1), wherein from said first condensate drum CD(1), a gas stream T(1g)
and a liquid stream T(11) are removed, said gas stream T(1g) being fed into the condenser
V(2) together with stream T(2) and said liquid stream T(1l) being combined with the liquid
streams T(2l) and (T2gl) in depressurized form in the second condensate drum CD(2), ob-
taining a combined liquid stream from said second condensate drum CD(2), which is fed

as the stream T(3) into the top of the rectification column D.
Certainly, as far as step (i) above is concerned, the skilled person may also realize, if need be,
said reflux ratio by using more than the 2 condensers V(2) and V(3) or by using only one con-

denser V(2).

Vapor phase V
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In some preferred embodiments of the process, the vapor phase V has a pressure py, in the
range of from 0.5 to 10 bar(abs), preferably in the range of from 0.75 to 6 bar(abs), more prefer-
ably in the range of from 1 to 5 bar(abs), more preferably in the range of from 1 to 3 bar(abs). In
some preferred embodiments of the process, the vapor phase V has a temperature Ty in the
range of from45 to 137 °C, preferably in the range of 49 to 118, more preferably in the range of

from 64 to 111 °C, more preferably in the range of from 64 to 95°C.

Streams taken from rectification column D for heating purpose

In some preferred embodiments of the process, a stream T(Di) having a temperature T+ is
taken from the rectification column D at an intermediate position and passed for heating pur-
pose through the intermediate reboiler V(1a) of the rectification column D, obtaining a heated
stream Tx(Di) having a temperature Trpj with Tnoy > Troiy, wherein heated stream Tn(Di) is re-
introduced into rectification column D;

and

a stream T(Db) having a temperature Ty is taken from the rectification column D at a bottom
position and passed for heating purpose through the bottom reboiler V(1b) of the rectification
column D, obtaining a stream Tn(Db) having a temperature Trhpb) with Thob) > Trob), wherein

heated stream T,(DDb) is reintroduced into rectification column D.

Heated stream T,(Di) preferably comprises two phases, i.e. a gaseous and a liquid part. Analo-

gously, heated stream T(Db) preferably comprises two phases, i.e. a gaseous and a liquid part.

Stream T(Ki)

In some preferred embodiments of the process, a bottom stream T(Ki) having a temperature
Tt is taken from the bottom of the n reactive columns K(i) and passed for heating purpose
through a bottom reboiler Vk(i), thereby obtaining a heated stream Tw(Ki) having a temperature
Twraiy and wherein Thrki > Triy; wherein heated stream Th(Ki) is reintroduced into rectification

column D.

Stream T(1)

In some preferred embodiments of the process, stream T(1) has a temperature Tt with 0.95 <

T1¢1y/Tv £ 1.00 and/or a pressure prry with with 0.95 < pray/pv < 1.00.

Stream T(1a)
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In some preferred embodiments of the process, stream T(1a) has a pressure praa), which is ad-
justed so thatTcondT(1a) IS = Theimoiy + 3 K, wherein TcondT(1a) is the condensation temperature of
stream T(1a) at a pressure prua and Treiroy iS the boiling temperature of stream T(Di) at a pres-
sure pri. Stream T(1a) preferably has a condensation temperature Teondt(12) Which is in the
range of from 3 to 30 K, preferably in the range of from 4 and 25 K, more preferably in the range

of from 5 and 20 K, higher than Thairroj.

Stream T(1b)

In some preferred embodiments of the process, stream T(1b) has a pressure pray) , which is ad-
justed so that Teonatain) 1S = Tweirop) + 3 K, wherein Teonatiny is the condensation temperature of
stream T(1b) at a pressure pruw and Treiron IS the boiling temperature of stream T(Db) at a
pressure pron). Stream T(1b) preferably has a condensation temperature Teonat(1r) Which is in the
range of from 3 to 30 K, more preferably in the range of from 4 and 25 K, more preferably in the

range of from 5 and 20 K, higher than Tyoirob).-

Stream T(1c)

In some preferred embodiments of the process, stream T(1c) has a pressure prq), Which is ad-
justed so that TeondT(10) IS 2 Troimiy + 3 K, wherein Teonat(10) i the condensation temperature of
stream T(1c) at a pressure prac and Twoi Tikiy iS the boiling temperature of stream T(Ki). Stream
T(1c) preferably has a condensation temperature Teonat1c) Which is in the range of from 3 to

30 K, more preferably in the range of from 4 and 25 K, more preferably in the range of from 5
and 20 K, higher than Tuoirmi),.

Stream T(4)

In some preferred embodiments of the process, gaseous stream T(4) has a pressure pry in the

range of prak) > Pr) > Pv..

In some preferred embodiments, the process comprises

(g) feeding a stream M comprising methanol into the rectification column D at a position I(M).
A stream M comprising methanol is fed into the rectification column D. This stream M, also re-
ferred to as fresh methanol stream M, is fed into D in order provide sufficient methanol for the
overall process, in particular to compensate the loss of methanol removed from the process via
the mixtures P(i). Generally, there are no specific requirements as far as the methanol content
of M is concerned, and the skilled person will be in the position to choose suitable methanol

streams M. Preferably, however, it is preferred that the stream M comprises only a low amount
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of water. Therefore, it is further preferred that from 99 to 100 weight-%, more preferably from

99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the stream M consist of
methanol and optionally water, wherein the amount of water comprised in the stream M is pref-
erably at most 2000 weight-ppm, more preferably at most 1500 weight-ppm, more preferably at
most 1000 weight-ppm, such as at most 750 weight-ppm or at most 500 weight-ppm or at most

250 weight-ppm.

Generally, the stream M can be fed into the rectification column D at any suitable position. Pref-
erably, the stream M is fed to the upper part of D, more preferably at least 2, 3 or 4 theoretical
stages from the top of D, more preferably at least 4 theoretical stages from the top of D, more
preferably between the 4" and the 20" theoretical stage from the top of D, more preferably be-
tween the 6™ and the 15" theoretical stage from the top of D, such as between the 6" and the
10" theoretical stage or between to 8" and the 12" theoretical stage or between the 10" and
the 14™ theoretical stage or between to 121" and the 15" theoretical stage. As far as the temper-
ature of the stream M is concerned at which the stream M is fed into D, it is preferred that the
temperature is in the range of from ambient temperature up to the boiling point of methanol at

the column pressure of D; more preferably the temperature is ambient temperature.

K@), K(1), K(2)

In some preferred embodiments, the process further comprises for at least one reactive distilla-
tion column K(i), preferably for n reactive distillation columns K(i), feeding the stream G(i) into
the lower part of the reactive distillation column K(i) and feeding the aqueous liquid stream H(i)

into the upper part of the reactive distillation column K(i).

In some preferred embodiments of the process, a stream H(1) comprises dissolved sodium hy-
droxide and a stream H(2) comprises dissolved potassium hydroxide, wherein sodium methox-
ide is prepared in the reactive distillation column K(1) from which the stream W(1) is obtained
and potassium methoxide is prepared in the reactive distillation column K(2) from which the

stream W(2) is obtained. In some preferred embodiments of the process nis 2 (n = 2).

With respect to the stream G, it is preferred that said stream G comprises methanol and water,
wherein more preferably from 99.95 to 100 weight-% of G consist of methanol and water, and
wherein the water content of G is at most 200 weight-ppm, more preferably at most 150 weight-
ppm, more preferably at most 100 weight-ppm, wherein more preferably, said water content is
in the range of from 5 to 100 weight-ppm, more preferably in the range of from 10 to 100 weight-
ppm, more preferably in the range of from 15 to 100 weight-ppm. According to (¢), n streams

G(i) are prepared from the vapor stream G, each of the streams G(i) having a pressure pgg and
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a temperature Teg with psg > pe and Teg > Te for each stream G(i), and feeding each stream
G(i) into the respective reactive distillation column K(i), wherein for preparing the n streams G(i),
the at least one compression unit Ce is employed. Preferably, the stream G is divided into the
two streams G(1) and G(2), wherein the stream G has a mass flow rate f(G), the stream G(1)
has a mass flow rate f(G(1)) and the stream G(2) has a mass flow rate f(G(2)), wherein f(G) =
f(G(1)) + f(G(2)). Generally, the stream G can be divided by any conceivable method. Preferably
(c) comprises passing the stream G into a stream dividing device S, said device more preferably
comprising a pipe junction. In context, it is noted that the term “the stream is divided into two
streams” refers to a method according to which the streams obtained from said dividing have
the same chemical composition as the stream G. As far as the ratios f(G(1))/f(G) and
f(G(2))/f(G) are concerned, the present invention allows for a flexible adjusting of said ratios in
that the individual flow rates f(G(1)) and f(G(2)) can be chosen depending on the desired
amount of A(1)OMe, preferably sodium methoxide, to be obtained relative to the desired

amount of A(2)OMe, preferably potassium methoxide, to be obtained.

Prior to dividing according to (c), the stream G can be passed through the at least one compres-
sion unit Cg, thereby realizing a pressure increase of G. Preferably, the pressure is suitably in-
creased so that the pressure of the streams after dividing is adapted to the desired pressure
when the streams are fed into the reactive distillation columns K(i) and ultimately, via the
streams W(i), back into D. Preferably, said pressure increase is in the range of from 0.1 t0 0.8
bar, more preferably in the range of from 0.15 to 0.6 bar, more preferably in the range of from
0.2 to 0.4 bar. According to this embodiment of the present invention, it is preferred that the di-
viding according to (c) comprises passing the compressed stream G into a stream dividing de-
vice S, said device preferably comprising a pipe junction and at least one control device allow-
ing for adjusting the ratio f(G(1))/f(G(2)), wherein said at least one control device is located
downstream of said pipe junction. At least one of these control devices is located either in the
stream G(1) or in the stream G(2) or in both streams G(1) and G(2), and it is preferred that the
at least one control device preferably is a control valve. Afterwards, the compressed stream G is
fed into the dividing device S and subsequently, the resulting streams G(1) and G(2) are fed into
the reactive distillation columns K(1) and K(2) respectively. Alternatively, the pressure increase
mentioned above is realized not by compressing the stream G prior to, but after dividing. In this
alternative embodiment, stream G is fed to a dividing device S and divided in a stream G(1) and
a stream G(2). Prior to be fed into the reactive distillation column K(1), the stream G(1) is
passed through a compression unit Ce(1), thereby realizing a pressure increase of G(1) in the
range of from 0.1 to 0.8 bar, preferably in the range of from 0.15 to 0.6 bar, more preferably in
the range of from 0.2 to 0.4 bar. Certainly, said compression of G(1) can be combined with a
pre-compression of the stream G prior to dividing; however, it is preferred that this compressing

of G(1) is performed with no compression of G being performed prior to dividing. Consequently,
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in this alternative embodiment, it is also preferred that prior to be fed into the reactive distillation
column K(2), the stream G(2) is passed through a compressor Cs(2), thereby realizing a pres-
sure increase of G(2) in the range of from 0.1 to 0.8 bar, preferably in the range of from 0.15 to
0.6 bar, more preferably in the range of from 0.2 to 0.4 bar. Certainly, said compression of G(2)
can be combined with a pre-compression of the stream G prior to dividing; however, it is pre-
ferred that this compressing of G(2) is performed with no compression of G being performed

prior to dividing.

As far as the stream H(1) is concerned, it is preferred that from 99 to 100 weight-%, more pref-
erably from 99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the stream
H(1) consist of A(1)OH and water, wherein more preferably from 37.5 to 58 weight-%, more
preferably from 40 to 55 weight-%, more preferably from 42.5 to 52 weight-% of the stream H(1)
consist of A(1)OH, preferably sodium hydroxide. Preferably the stream H(1) is fed into the reac-
tive distillation column K(1) at a temperature of H(1) in the range of from ambient temperature to
its boiling temperature, more preferably in the range of from 50 to 80 °C such as from 50 to 60
°C or from 60 to 70 °C or from 70 to 80 °C. Heating of the stream H(1) to this temperature may
be accomplished with any suitable means such as a heat exchanger. It is preferred that the
stream H(1) is fed into the top of the reactive distillation column K(1), more preferably to the first

theoretical stage from the top.

As to the reactive distillation column K(1), it is preferred that said column has from 5 to 50, more
preferably from 10 to 40, more preferably from 15 to 30 theoretical stages, such as from 15 to
20 or from 20 to 25 or from 25 to 30 theoretical stages. Generally, the stream G(1) can be fed at
any suitable position into K(1); preferably, G(1) is fed into the reactive distillation column K(1) at
a position between the bottoms and the 5™ theoretical stage, more preferably between the bot-
toms and the 3" theoretical stage, more preferably between the bottoms and the 2™ theoretical
stage of the reactive distillation column K(1). Preferably, the reactive distillation column K(1) is
operated at a pressure at the top in the range of from 0.5 to 10 bar(abs), more preferably in the
range of from 1 to 6 bar(abs), more preferably in the range of from 1 to 5 bar(abs). Suitable pre-
ferred ranges are, for example, from 1 to 3 bar(abs) or from 2 to 4 bar(abs) of from 3to 5
bar(abs). While it is generally possible to operate the reactive distillation column K(1) with reflux,

it is preferred that the reactive distillation column K(1) is operated at a reflux ratio of 0:1.

As far as the stream W(1) is concerned which is obtained from the top of K(1), it is preferred that
from 99 to 100 weight-%, more preferably from 99.5 to 100 weight-%, more preferably from 99.9
to 100 weight-% of W(1) consist of methanol and water. More preferably, from 1 to 10 weight-%,
more preferably from 2 to 8 weight-%, more preferably from 4 to 7 weight-%, more preferably

from 5 to 6 weight-% of the stream W(1) consist of water.
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As far as the mixture P(1) is concerned, it is preferred that from 99 to 100 weight-%, more pref-
erably from 99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the stream P(1)
consist of A(1)OMe, preferably sodium methoxide, and methanol. More preferably, from 10 to
50 weight-%, more preferably from 20 to 40 weight-%, more preferably from 25 to 35 weight-%
of the stream P(1) consist of A(1)OMe, preferably sodium methoxide. More preferably, at most
5000 weight-ppm, more preferably at most 2000 weight-ppm, more preferably at most 1000
weight-ppm of the stream P(1) consist of water. Conceivable maximum water contents may in-
clude, for example, 750 weight-ppm or 500 weight-ppm or 250 weight-ppm. Preferably, the con-
centration of A(1)OMe, preferably sodium methoxide in the stream P(1) are realized by the

skilled person by operating the reactive distillation column K(1) at a respective reboiler duty.

According to the present invention, it is preferred that the top of the reactive distillation column
K(1) is equipped with a suitable droplet separating device D(1), preferably a demister. Thus, the
process preferably comprises separating droplets comprising A(1)OH, preferably sodium hy-
droxide, from the vapor stream in the top of K(1). It is further preferred that, in particular for
cleaning purposes, said demister is suitably treated with a suitable stream M(1). A preferred
treating may comprise, preferably consist of at least temporarily spraying the demister with the
stream M(1). Regarding the chemical composition of M(1), it is especially preferred that M(1)
comprises methanol, wherein it is more preferred that M(1) is branched from a condensed top
stream removed from the rectification column D, for example one of the streams described
above, or being a fresh methanol stream, for example a stream branched from the stream M de-
scribed above.

As far as the stream H(2) is concerned, it is preferred that from 99 to 100 weight-%, more pref-
erably from 99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the stream
H(2) consist of A(2)OH, preferably potassium hydroxide, and water, wherein more preferably 30
to 55 weight-%, more preferably from 40 to 52.5 weight-%, more preferably from 45 to 50
weight-% of the stream H(2) consist of A(2)OH, preferably potassium hydroxide. Preferably the
stream H(2) is fed into the reactive distillation column K(2) at a temperature of H(2) in the range
of from ambient temperature to its boiling temperature, more preferably in the range of from 50
to 80 °C such as from 50 to 60 °C or from 60 to 70 °C or from 70 to 80 °C. Heating of the stream
H(2) to this temperature may be accomplished with any suitable means such as a heat ex-
changer. It is preferred that the stream H(2) is fed into the top of the reactive distillation column

K(2), more preferably to the first theoretical stage from the top.

As to the reactive distillation column K(2), it is preferred that said column has from 5 to 50, more

preferably from 10 to 40, more preferably from 15 to 30 theoretical stages, such as from 15 to
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20 or from 20 to 25 or from 25 to 30 theoretical stages. Generally, the stream G(2) can be fed at
any suitable position into K(2); preferably, G(2) is fed into the reactive distillation column K(2) at
a position between the bottoms and the 5™ theoretical stage, more preferably between the bot-
toms and the 3™ theoretical stage, more preferably between the bottoms and the 2™ theoretical
stage of the reactive distillation column K(2). Preferably, the reactive distillation column K(2) is
operated at a pressure at the top in the range of from 0.5 to 10 bar(abs), more preferably in the
range of from 1 to 6 bar(abs), more preferably in the range of from 1 to 5 bar(abs). Suitable pre-
ferred ranges are, for example, from 1 to 3 bar(abs) or from 2 to 4 bar(abs) of from 3to 5
bar(abs). While it is generally possible to operate the reactive distillation column K(2) with reflux,

it is preferred that the reactive distillation column K(2) is operated at a reflux ratio of 0:1.

As far as the stream W(2) is concerned which is obtained from the top of K(2), it is preferred that
from 99 to 100 weight-%, more preferably from 99.5 to 100 weight-%, more preferably from 99.9
to 100 weight-% of W(2) consist of methanol and water. More preferably, from 1 to 15 weight-%,
more preferably from 2 to 12 weight-%, more preferably from 6 to 10 weight-% of the stream

W(2) consist of water.

As far as the mixture P(2) is concerned, it is preferred that from 99 to 100 weight-%, more pref-
erably from 99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the stream P(2)
consist of A(2)OMe, preferably potassium methoxide, and methanol. More preferably, from 10
to 50 weight-%, more preferably from 20 to 40 weight-%, more preferably from 25 to 35 weight-
% of the stream P(2) consist of A(2)OMe, preferably potassium methoxide. More preferably, at
most 5000 weight-ppm, more preferably at most 2000 weight-ppm, more preferably at most
1000 weight-ppm of the stream P(2) consist of water. Conceivable maximum water contents
may include, for example, 750 weight-ppm or 500 weight-ppm or 250 weight-ppm. Preferably,
the concentration of A(2)OM, preferably potassium methoxide in the stream P(2) are realized by

the skilled person by operating the reactive distillation column K(2) at a respective reboiler duty.

According to the present invention, it is preferred that the top of the reactive distillation column
K(2) is equipped with a suitable droplet separating device D(2), preferably a demister. Thus, the
process preferably comprises separating droplets comprising A(2)OH, preferably potassium hy-
droxide, from the vapor stream in the top of K(2). It is further preferred that, in particular for
cleaning purposes, said demister is suitably treated with a suitable stream M(2). A preferred
treating may comprise, preferably consist of at least temporarily spraying the demister with the
stream M(2). Regarding the chemical composition of M(2), it is especially preferred that M(2)
comprises methanol, wherein it is more preferred that M(2) is branched from a condensed top

stream removed from the rectification column D, for example one of the streams described
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above, or being a fresh methanol stream, for example a stream branched from the stream M de-

scribed above.

In the above, it was described that according to the present invention, the stream G, prior to di-
viding, is preferably passed through a compression unit Cs. According to the present invention,
it is also possible that either in addition to at least one of the above alternatives or, preferably as
the sole respective compression, prior to being fed into the rectification column D, the stream
W(1) is passed through a compressor C(1), thereby realizing a pressure increase of W(1) pref-
erably in the range of from 0.1 to 0.8 bar, more preferably in the range of from 0.15 to 0.6 bar,
more preferably in the range of from 0.2 to 0.4 bar, and prior to being fed into the rectification
column D, the stream W(2) is passed through a compressor C(2), thereby realizing a pressure
increase of W(2) in the range of from 0.1 to 0.8 bar, more preferably in the range of from 0.15 to
0.6 bar, more preferably in the range of from 0.2 to 0.4 bar. According to this embodiment of the
present invention, it is also possible to suitably combine the streams W(1) and W(2), prior to be-
ing passed through a compressor, in a combining device to obtain a respective combined
stream W, and pass said combined stream W, prior to being fed into D, through a compressor,
thereby realizing a pressure increase of W(1) preferably in the range of from 0.1 to 0.8 bar,
more preferably in the range of from 0.15 to 0.6 bar, more preferably in the range of from 0.2 to
0.4 bar. Said combining device preferably comprises a pipe junction and at least one control de-

vice, preferably a control valve.

As far as the integrated process of the present invention is concerned, it is noted that for simul-
taneously preparing, in addition to the 2 mixtures P(1) and P(2) as described above in detail, a
3 mixture P(3) etc. can be obtained, the skilled person, based on his general knowledge, will
be in the position to derive from said details above in a straight-forward manner also any detail
adjusting the overall process. According to the present invention, it is also conceivable that from
at least one of the streams P(i), A()OMe is at least partially separated from methanol, more
preferably obtaining solid, more preferably crystalline A(i)OMe. Thus, solid, preferably crystalline

sodium methoxide and solid, preferably crystalline potassium methoxide, can be obtained.

Recycling of W(i) into rectification column D

- Concept A

Generally, it is preferred according to the process of the present invention that at least a part of
one or more of the top streams W(i) is fed into rectification column D (feature (f.1)).
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In some preferred embodiments of the process, feeding of the stream W(i) into the rectification
column D according to (f.1) comprises
(f.1.1) feeding at least a part of the top stream W(1) into the lower part of the rectification
column D at a position I(1);

(f.1.2) feeding at least a part of the top stream W(2) into the lower part of the rectification
column D at a position I(2), wherein the position 1(2) is located below the position
I(1);

wherein between the positions 1(1) and 1(2), the rectification column D is equipped with inter-

nals.

The rectification column D’s internals are selected from tray, unstructured (random) packing,
structured packing and mixtures of two or more thereof. Preferably, rectification column D com-
prises one or more internals, preferably selected from the group consisting of tray, unstructured
(random) packing, structured packing and mixtures of two or more thereof. A tray is preferably
selected from the group consisting of bubble tray, sieve tray, valve tray, tunnel tray, slot tray and
mixtures of two or more thereof. An unstructured packing is preferably selected from the group
consisting of Raschig rings, Pall rings, Berl saddles, Intalox saddles and mixtures of two or more
thereof. Structured packings are sold, for example, under the trade name Mellapack® from Sul-
zer. In addition to the internals mentioned, other suitable internals are known to those skilled in
the art and can also be used. If structured packings or unstructured packings are contained in

the rectification column, these can be divided or there can be one continuous packing.

Positon 1(2) is preferably located in the lower third of rectification column D and positon I(1) is
also located in the lower third of rectification column D, wherein preferably in the range of from 1
to 15 preferably of from 2 to 10, more preferably of from 3 to 5, theoretical trays are present be-
tween the position 1(2) and 1(1).

The methanol concentration in stream W(1) cmeon(1) is preferably higher than the methanol con-
centration in W(2) cueon(2) with cumeor(1) > Cmeor(2), so that W(1) is fed into rectification column
D at a position (1), wherein the methanol concentration at that position 1(1) within the rectifica-
tion column D cumeon(D1) is preferably about equal to cmeon(1) with 0.95 < cveor(1)/ Cmeon(D1) <
1.05. W(2) is preferably fed into rectification column D at a position 1(2), wherein the methanol
concentration at that position [(2) within the rectification column D cueon(D2) is preferably about
equal to cmeon(2) with 0.95 < cmeon(2)/ cmeon(D2) < 1.05. This preferred feeding manner enables

a most efficient processing of rectification column D.
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In some preferred embodiments of the process, stream W(1) comprises methanol and water at
a molar methanol-to-water ratio r(1) and wherein the stream W(2) comprises methanol and wa-

ter at a molar methanol-to-water ratio r(2) with r(2) < r(1).

Preferably, the process comprises
(g) feeding a stream M comprising methanol into the rectification column D at a position I(M);

wherein the positions 1(1) and I(2) are located below the position I(M).

- Concept BCD

Generally, as indicated above, it is preferred according to the process of the present invention

that at least a part of one or more of the top streams V(i) is fed into rectification column D. In

some preferred embodiments, (f) comprises

(f.1) feeding at least a part of the top stream W(1) into the lower part of the rectification
column D at a position I(1);

(f.2) at least partially condensing at least a part of the top stream W(2), obtaining an at
least partially condensed stream Wc¢(2), and feeding at least a part of the stream
We(2) into the rectification column at a position [(2)(f.3)  feeding at least a part of

the stream T¢(1a) into the rectification column D.

Feeding of at least a part of the stream T¢(1a) into the rectification column D according to (f.3) is

preferably done as explained in more detail herein.

- Concept B

Regarding these preferred embodiments with (f) comprising (f.1), (f.2) and (f.3), the process in
one alternative preferably comprises

(g) feeding a stream M comprising methanol into the rectification column D at a position I(M);
wherein (f.2") comprises passing the top stream W(2) having a temperature Tw) through at
|least one heat exchanger E, obtaining an at least partially condensed stream W¢(2) having a
temperature Twee) with Twee) < Tw), and feeding at least a part of the at least partially con-
densed stream W¢(2) into the rectification column D at the position 1(2); and

wherein (g) comprises passing the stream M having a temperature Tw through one or more of
said at least one of heat exchangers E, obtaining a stream M having a temperature Ty with Ty
> Twm1, and feeding the stream M having the temperature Tz into the rectification column D at

the position I(M).
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Preferably, at least partially condensing at least a part of the top stream W(2), obtaining an at
least partially condensed stream Wc(2), and feeding at least a part of the stream W¢(2) into the
rectification column at a position 1(2) comprises passing the top stream W(2) having a tempera-
ture Twe) through a heat exchanger E(1a), obtaining a partially condensed stream Wc(2) having
a temperature Twee) with Twee) < Twe); feeding at least a part of the at least partially condensed

stream Wc(2) into the rectification column D at the position (2).

In these preferred embodiments, (g) preferably comprises
(g.1) passing the stream M having the temperature Tw through the heat exchanger
E(1a), obtaining the stream M having the temperature Twy;
(9.2) feeding the stream M having the temperature Ty into f the rectification column D at
the position I(M).

In some preferred embodiments, at least partially condensing at least a part of the top stream
W(2), obtaining an at least partially condensed stream W¢(2), and feeding at least a part of the
stream Wc(2) into the rectification column at a position 1(2) comprises passing the top stream
W(2) having a temperature Tw) through a heat exchanger E(1a), obtaining a partially con-
densed stream Wc+(2) having a temperature Twc1e With Twcie) < Twe); passing the stream
Woc(2) having the temperature Twc1) through a heat exchanger E(1b), obtaining a stream
We2(2) having a temperature Twcze) With Tweze) < Twere), feeding at least a part of the stream
We2(2) into the rectification column D at the position [(3).

Preferably, I(M) is above 1(2) and 1(2) is above I(1).

In these preferred embodiments, (g) preferably comprises

(g.1) passing the stream M having the temperature Tw through the heat exchanger
E(1a), obtaining the stream M having the temperature Tw;

(9.2) feeding at least a part of the stream M having the temperature Tw2 into the rectifica-
tion column D at the position I(M).

The methanol concentration in stream W(1) cueon(1) is preferably higher than the methanol con-
centration in W(2) cueon(2) with cumeon(1) > cmecn(2). W(1) is fed into rectification column D at a
position 1(1), wherein the methanol concentration at that position 1(1) within the rectification col-
umn D cwmeon(D1) is preferably about equal to cumeon(1) with 0.95 < cmeon(1)/ tmeon(D1) < 1.05.

At least partially condensed stream Wc(2) has a methanol concentration cue.on(2’) equal to the
methanol concentration in W(2) and lower than the methanol concentration in W(1). Wc(2) is

preferably fed into rectification column D at a position [(2), wherein the methanol concentration
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at that position 1(2) within the rectification column D cweon(D2) is preferably about equal to

cmeoH(2)) with 0.95 < cmeon(2’)/ cmeon(D2) < 1.05. This preferred feeding manner enables a most

efficient processing of rectification column D. The same applies with respect to We2(2). Heat

emitted from stream Wc1(2) in heat exchanger E(1b) is taken up by a cooling medium such as

water or ambient air.

[(M) is in the upper half of rectification column D, preferably in its upper third. Preferably, there
is at least one, more preferably there are at least 2, theoretical stages between |(M) and the
head of the rectification column D. I(2), which is above I(1), and (1) are both in the lower half of
rectification column D, preferably both in its lower third, wherein more preferably 1(2) is prefera-

bly at least one, more preferably at least 5, theoretical stages above I(1).

- Alternative C

Regarding these preferred embodiments with (f) comprising (f.1), (f.2) and (f.3), the process in
another alternative preferably comprises

(g) feeding a stream M comprising methanol into the rectification column D at a position |(M);
wherein (f.2) and (g) comprise passing the top stream W(2) having a temperature Tw) through
at least one heat exchanger E(2), obtaining an at least partially, preferably essentially com-
pletely, condensed stream Wc(2) having a temperature Twee) with Twee) < Twee); and admixing
the stream M, prior to feeding it into the rectification column D at the position I(M), with at least a

part of the stream Wc¢(2), wherein |(M) is preferably above [(1).

The methanol concentration in stream W(1) cueon(1) is preferably higher than the methanol con-
centration in W(2) cueon(2) with cumeon(1) > cumeon(2). W(1) is fed into rectification column D at a
position 1(1), wherein the methanol concentration at that position 1(1) within the rectification col-

umn D cweon(D1) is preferably about equal to cmeon(1) with 0.95 < cmeon(1)/ Cmeon(D1) < 1.05.

At least partially condensed stream Wc(2) has a methanol concentration cueon(2’) equal to the
methanol concentration in W(2) and lower than the methanol concentration in W(1). The mixture
of Wc(2) and M having a methanol concentration cueon(mixture) is preferably fed into rectifica-
tion column D at a position I(M) , wherein the methanol concentration at that position [(M) within
the rectification column D cwmeon(DM) is preferably about equal to cweon(mixture) with 0.95 <
CumeoH(Mixture)/ cueon(D2) = 1.05. This preferred feeding manner enables a most efficient pro-
cessing of rectification column D. Heat emitted from stream W(2) in heat exchanger E(2) is
taken up by a cooling medium such as water or ambient air.
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I(M), where the mixture of stream M and at least a part of the stream Wc(2) is fed into the rectifi-

cation column D is in its lower half. Preferably, there is at least one, more preferably there are at

least 2, theoretical stages between (1) and I(M). [(1) is in the lower half of rectification column

D, preferably in its lower third.

- Alternative D

Regarding these preferred embodiments with (f) comprising (f.1), (f.2) and (f.3), the process in
still another alternative preferably comprises

(g) feeding a stream M comprising methanol into the rectification column D at a position |(M);
wherein (f.2) and (g) comprise admixing the top stream W(2) having a temperature Tw) with the
stream M having a temperature T with Twe) > Twu1, thereby at least partially, preferably only
partially, condensing the stream W(2), and feeding the stream obtained from mixing into the rec-

tification column D at the position (M), wherein |(M) is preferably above [(1).

The methanol concentration in stream W(1) cueon(1) is preferably higher than the methanol con-
centration in W(2) cueon(2) with cumeon(1) > Cumecn(2). W(1) is fed into rectification column D at a
position 1(1), wherein the methanol concentration at that position 1(1) within the rectification col-

umn D cueon(D1) is preferably about equal to cumeon(1) with 0.95 < cueon(1)/ Cvecn(D1) < 1.05.

The mixture of W(2) and M having a methanol concentration cucon(mixture) is preferably fed into
rectification column D at a position I(M) , wherein the methanol concentration at that position
[(M) within the rectification column D cueon(DM) is preferably about equal to cuyeon(mixture) with
0.95 = cuecH(mixture)/ cueon(DM) < 1.05. This preferred feeding manner enables a most efficient

processing of rectification column D.

(M), where the mixture of stream M and stream W(2) is fed into the rectification column D is in
its lower half. Preferably, there is at least one, more preferably there are at least 2, theoretical
stages between I(1) and I(M). I(1) is in the lower half of rectification column D, preferably in its

lower third.

Everything described above especially applies to the process of the invention being carried out
in normal run stage, i.e. after the process had been initiated in a start-up stage. Regarding the
start-up stage, it is understood that for starting the process, external energy is applied, for ex-
ample, external heating steam is used, or electrically heating takes place. Preferably, external
heating steam (H20gaseous) is @applied by one or more further reboiler(s). These one or more fur-
ther reboiler(s) are only in use until the boiling temperature of the respective liquid phase in the
bottom of the rectification column D and in the reactive distillation column K(i) has been reached
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and/or, preferably and, the remaining volume of the columns, which is not filled by the respec-
tive liquid phase, is filled with methanol steam. Then, the one or more further reboiler(s) are

taken out of operation.

2" aspect - Chemical production unit

A second aspect of the present invention relates to a chemical production unit for carrying out
the process according to the first aspect, comprising
- a rectification column D comprising
- in its lower part, inlet means for feeding streams W(i) or one or more com-
bined stream thereof into D;
-- in its upper part, outlet means for removing a vapor stream V or divided
streams thereof, comprising at least a gaseous stream G and at a stream T(1),
from the top of D;
-- an intermediate reboiler V(1a);
-- a bottom reboiler V(1b);
- optionally a stream dividing device S, for dividing T(1) into sub streams thereof;
- a first compressor C+(1) for compressing T(1) or a part thereof;
- a second compressor Cr(2) for compressing a part stream of T(1) and/or for compressing
a compressed sub stream of T(1) or a part thereof;
- means for passing compressed sub streams of T(1) from C+(1) and/or Cr(2) as heating

medium through intermediate reboiler V(1a) and bottom reboiler V(1b);

- a stream dividing device S for dividing the stream G into n streams G(i);
- means for passing the stream G to said stream dividing device S;

- n reactive distillation columns K(i), n=2 and i=1...n; said reactive distillation columns K(i)
being arranged in parallel, each reactive distillation column K(i) comprising
- in its upper part, preferably in its top, inlet means for feeding a stream H(i) into
K(@);
-- in its lower part, inlet means for feeding a stream G(i) into K(i);
- outlet means for removing a stream V(i) from the top of K(i);
- bottom reboilers Vk(i);
- outlet means for removing a bottoms stream from K(i);
- a stream dividing means for separating a stream P(i) from the bottoms stream
removed from K(i);
- means for passing the streams G(i) to the reactive distillation columns K(i);

- means for passing the streams W(i) to the rectification column D;
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- one or more compressors Cg(i) for compressing either the stream G and/or the streams
G(i) and/or the streams W(j).

In some preferred embodiments, the chemical production unit further comprises a trans alcohol-
isation unit TAU, wherein TAU comprises

- a reactive distillation column comprising

- inlet means for feeding a stream comprising alkali metal methoxide A(i)OMe into
TAU;
- inlet means for feeding a stream comprising alcohol HOX into TAU;
-- outlet means for removing a stream S(2) comprising methanol from the upper part of
TAU;
-- bottom reboiler Vtau;
-- outlet means for removing a bottoms stream S(1) comprising alkali metal alkoxide
A(i))OX and alcohol XOH from TAU;
the chemical production unit further comprising
- means for passing a bottoms stream comprising alkali metal methoxide A(i))OMe from K(i)
to TAU;
- optionally means for passing the stream S(2) comprising methanol to the rectification col-

umn D and/or to the reactive distillation columns K(i).

In some preferred embodiments, the chemical production unit comprises a third compressor

C1(3) for compressing sub streams of T(1) or for compressing compressed sub streams of T(1).

In some preferred embodiments of the chemical production unit, the reactive distillation columns
K(i) comprise bottom reboilers V(i) and the chemical production unit comprises means for
passing compressed sub streams of T(1) as heating medium through one or more bottom re-
boilers V(i).

In some preferred embodiments, the chemical production unit comprises means for passing

condensed sub streams of T(1) after passage through intermediate reboiler VV(1a) and/or bottom

reboiler V(1b) and/or bottom reboilers V(i) into D, the means preferably comprising

- at least one condenser, preferably a condenser V(2) and optionally a further condenser
V(3) arranged downstream of V(2), having inlet means for receiving condensed sub
streams of T(1) after passage through intermediate reboiler VV(1a) and/or bottom reboiler
V(1b) and/or bottom reboilers V«(i), and having outlet means for removing a condensed
stream T(3) and for removing a waste gas stream;

- inlet means for feeding the stream T(3) to the top of D.
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In some preferred embodiments, the chemical production unit comprises inlet means for feeding

a methanol stream M into D.

Preferably, the top of at least one, more preferably of each reactive distillation column K(i) is
equipped with a droplet separating device D(i), more preferably a demister, said demister more
preferably comprising an inlet means for feeding a stream M(i) comprising methanol into said
demister. Preferably each of the reactive distillations columns K(i) comprises, independently
from one another, from 5 to 50, more preferably from 10 to 40, more preferably from 15 to 30
theoretical stages. It is preferred that the means for passing the streams G(i) to the reactive dis-
tillation columns K(i) are located, independently from one another, at a position between the
bottoms and the fifth theoretical stage, more preferably between the bottoms and the third theo-
retical stage, more preferably between the bottoms and the second theoretical stage of K(i).
Preferably, the means for passing the streams H(i) into the reactive distillation columns K(i) are
located at the top of K(i), preferably at the uppermost theoretical stage. Preferably at least one,
more preferably each reactive distillation columns K(i) does not comprise means for being oper-
ated at a reflux ratio of greater than 0:1. Preferably each reactive distillation column K(i) is

equipped with trays.

Itis preferred that the chemical production unit of the present invention comprises at least one
compression unit Ce arranged upstream of K(i) for compressing the stream G before passage
into the stream dividing device S. Alternatively, it is preferred that the unit of the present inven-
tion comprises n compression units C(i) arranged downstream of K(i) and upstream of D for

compressing the streams V/(i).

As to the rectification column D, it is preferred that said column has from 20 to 100, more prefer-
ably from 30 to 80, more preferably from 40 to 60 theoretical stages. Preferably, the inlet means
of D for feeding the streams W(i) or one or more combined stream thereof into D is/are located
at a position between the bottoms and the 15% theoretical stage, more preferably between the
bottoms and the 10™ theoretical stage, more preferably between the bottoms and the 8" theo-
retical of D. It is preferred that the inlet means for feeding the stream M into D are located at
least 4 theoretical stages from the top of D, more preferably between the 4" and the 20 theo-
retical stage from the top of D, more preferably between the 6™ and the 15" theoretical stage

from the top of D.

It is preferred that the unit of the present invention further comprises at least one condensate
drum (second condensate drum CD(2)) for a liquid stream removed from V(2) and optionally

from V(3) and further comprising means for passing at least part of the liquid contained in said
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second condensate drum CD(2) in depressurized form as the stream T(3) to the top of D. Ac-
cording to the present invention, it is preferred that the unit further comprises at least one (first)
condensate drum CD(1) for the condensed stream removed from intermediate reboiler V(1a)
and/or bottom reboiler V(1b) and/or bottom reboilers Vk(i), the unit more preferably further com-
prising means for passing at least part of a gas phase obtained in said first condensate drum
CD(1) to V(2) and means for passing at least part of a liquid phase obtained in said first conden-

sate drum CD(1) to a second condensate drum CD(2) as defined in the foregoing.

In the context of the present invention, it is also conceivable that suitable reactive distillation col-
umns K(i) are essentially bubble cap tray, valve tray and sieve tray columns. Specifically in the
case of valve trays and sieve trays, the trays should be configured so that the raining-through of
the liquid is minimized. A person skilled in the art will be familiar with the constructional
measures required for this. It is also conceivable that the columns are provided with random
packing elements or structured packings, with structured packings being preferred over random

packing elements with a view to uniform distribution of the liquid.

Further, it may be preferred that the unit further comprises means for separating an alkali metal
methoxide A(i)OMe from at least one of the streams P(i). Preferably, the number of reactive dis-
tillation columns K(i), n, is in the range of from 2 to 10, more preferably in the range of from 2 to

5, more preferably 2 or 3, more preferably 2.

All details, embodiments and preferred embodiments as well as alternative (preferred) embodi-
ments described above in the section related to the first aspect of the invention apply also for

the second aspect of the invention.

3 aspect — Use

A third aspect of the present invention relates to the use of a chemical production unit according
to the second aspect of the invention or of a process according to the first aspect of the present
invention for simultaneously producing n mixtures P(i) comprising alkali metal methoxide and
methanol, n being an integer with n=2 and i=1...n, wherein

either at least 2 of the mixtures P(i) comprise different alkali metal methoxides A(i)OMe,

and/or at least 2 of the mixtures P(i) comprise the same alkali metal alkoxide A(i))OMe at differ-

ent concentrations.

All details, embodiments and preferred embodiments as well as alternative (preferred) embodi-
ments described above in the section related to the first aspect of the invention or in the section

related to the second aspect of the invention apply also for the third aspect of the invention.
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The present invention is further illustrated by the following set of embodiments and combina-
tions of embodiments resulting from the dependencies and back-references as indicated. In par-
ticular, it is noted that in each instance where a range of embodiments is mentioned, for exam-
ple in the context of a term such as "The integrated process of any one of embodiments 1 to 4",
every embodiment in this range is meant to be explicitly disclosed for the skilled person, i.e. the
wording of this term is to be understood by the skilled person as being synonymous to "The in-
tegrated process of any one of embodiments 1, 2, 3 and 4". Further, it is explicitly noted that the
following set of embodiments represents a suitably structured part of the general description di-
rected to preferred aspects of the present invention, and, thus, suitably supports, but does not
represent the claims of the present invention.

1. Anintegrated process for simultaneously preparing n mixtures P(i) comprising alkali metal
methoxide and methanol, comprising

providing n reactive distillation columns K(i);

providing n aqueous liquid streams H(i), a given stream H(i) comprising a dissolved alkali

metal hydroxide A(i))OH, wherein n is an integer with n=2 and i=1...n; and

providing a rectification column D comprising at least one intermediate reboiler V(1a) and

at least one bottom reboiler (\V1b);

providing a first compression unit Ct(1), a second compression unit Ct(2) and at least one

further compression unit Cg;

wherein the process comprises preparing the one or more alkali metal methoxides in the n

reactive distillation column K(i) under reactive distillation conditions from the n streams

H(i) and n streams G(i) comprising methanol, thereby obtaining n top streams W(i) com-

prising methanol and water; and obtaining n bottoms streams P(i) comprising alkali metal

methoxide A(i)OMe and methanol;

the process further comprising

(a) obtaining a vapor phase V comprising methanol at the top of the rectification column
D, said vapor phase V having a pressure py and a temperature Ty;

(b) preparing at least three streams from the vapor phase V, said at least three streams
comprising a vapor stream G having a pressure pe and a temperature Te with pe =
pv and Tg = Ty, and further comprising two streams T(1a) and T(1b), said stream
T(1a) having a pressure pr¢a) and a temperature Traa With praa > pv and Traa > Ty
and said stream T(1b) having a pressure pr¢ and a temperature T with prap) >
pv and Traw > Tv, wherein for preparing the streams T(1a) and T(1b), the first com-
pression unit Cr(1) and the second compression unit Ct(2) are employed;

(c) preparing n streams G(i) from the vapor stream G, each of the streams G(i) having a

pressure pgg and a temperature Tgg with peg > pe and Tgg > T for each stream
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G(i), and feeding each stream G(i) into the respective reactive distillation column
K(i), wherein for preparing the n streams G(i), the at least one compression unit Ce
is employed;

passing at least a part of the stream T(1a) as a heating medium through an interme-
diate reboiler V(1a) of the rectification column D, obtaining a stream T¢(1a) having a
temperature Trc¢a With Tre¢a) < T1¢19);

passing at least a part of the stream T(1b) as a heating medium through a bottom
reboiler V(1b) of the rectification column D, obtaining a stream T¢(1b) having a tem-
perature Trcapy With Trepn < Traw);

feeding one or more of

(f.1) atleast a part of one or more of the top streams W(i),

(f.2) atleast a part of the stream T¢(1a), and

(f.3) atleast a part of the stream T¢(1b)

into the rectification column D.

The process of embodiment 1, wherein preparing the at least three streams according to

(b) comprises

(b.1)

(b.2)

splitting the vapor phase V into at least two vapor streams comprising the
stream G and a vapor stream T(1) having a pressure prqy and a temperature
Tty with 0.95 < prery/pv < 1.00;

preparing at least the two streams T(1a) and T(1b) from the vapor stream
T(1).

The process of embodiment 1 or 2, wherein the rectification column D is operated at a

pressure at the top of D pwp in the range of from 0.5 to 10 bar(abs), preferably in the range

of from 0.75 to 6 bar(abs), more preferably in the range of from 1 to 5 bar(abs), more pref-

erably in the range of from 1 to 3 bar(abs).

The process of any one of embodiments 1 to 3, wherein the rectification column D is oper-

ated at a temperature at the top of D Tip in the range of from 45 to 137 °C, preferably in

the range of 49 to 118, more preferably in the range of from 64 to 111 °C, more preferably
in the range of from 64 to 95°C.

The process of any one of embodiments 1 to 4, wherein the rectification column D is oper-

ated at a reflux ratio of at least 0.5:1, preferably in the range of from 0.55:1 to 1.4:1, more

preferably in the range of from 0.6:1 to 1.4:1.
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The process of embodiment 5, wherein the rectification column is operated with top vapor

recompression.

The process of embodiment 6, wherein realizing the reflux ratio comprises preparing from
the vapor phase V a further vapor stream T(2), passing said stream T(2) through a con-
denser V(2), obtaining a liquid stream T(3) and a waste gas stream T(2w), and feeding the

liquid stream T(3) into the top of the rectification column D.

The process of embodiment 7, wherein the waste gas stream T(2w) essentially consists of
oxygen, nitrogen, carbon dioxide and methanol, wherein the amount of methanol in T(2w)
is preferably in the range of from 2 to 80 weight-%, preferably in the range of from 10 to
30 weight-% based on the total weight of T(2w).

The process of any one of embodiments 2 to 9, wherein (b.2) comprises splitting vapor
stream T(1) into at least two streams and passing a first part stream of T(1) through the
first compression unit C1(1), obtaining T(1a), and passing a second part stream of T(1)

through the second compression unit Cr(2), obtaining T(1b).

The process of any one of embodiments 2 to 9, wherein (b.2) comprises passing vapor
stream T(1) through the first compression unit C1(1), obtaining T(1a); and passing a part

of T(1a) through the second compression unit Ct(2), obtaining T(1b).

The process of any one of embodiments 1 to 11, wherein T.(1a) and/or T.(1b), preferably
T.(1a) and T.(1b), each at least partially, is/are fed to a first condensate drum CD(1),
wherein from said first condensate drum CD(1), a gas stream T(1g) and a liquid stream
T(11) are removed, said gas stream T(1g) being fed into the condenser V(2) and said lig-
uid stream T(11) being combined with the liquid streams T(2l) and (T2g) in depressurized
form, obtaining a combined liquid stream which is fed as the stream T(3) into the top of

the rectification column D.

The process of any one of embodiments 1 to 12, wherein a further stream T(2) is pre-
pared from the vapor phase V and said stream T(2) is passed through the condenser
V(2), obtaining a liquid stream T(2l) and a gas stream T(2g); wherein the gas stream T(2g)
is passed through a condenser V(3), obtaining a liquid stream T(2gl) and a waste gas
stream T(2w); and the liquid streams T(2l) and (T2gl) are combined in a second conden-

sate drum CD(2) in depressurized form.

The process of any one of embodiments 1 to 13, wherein
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Tc(1a) at least partially is fed to a first condensate drum CD(1), wherein from said first
condensate drum CD(1), a gas stream T(1g) and a liquid stream T(1l) are removed, said
gas stream T(1g) being fed into the condenser V(2) and said liquid stream T(11) being
combined with the liquid streams T(2l) and (T2g) in depressurized form; and

Tc(1b) at least partially is fed to a third condensate drum CD(3), wherein from said third
condensate drum CD(3) a gaseous stream T(4) is obtained, which is fed into the top of the
rectification column D and/or into the vapor phase V and/or into the stream G and/or into
the stream T(1), preferably into the top of the rectification column D or into the vapor
phase V or into the stream G or into the stream T(1), more preferably into the top of the
rectification column D or into the vapor phase V, and from said condensate drum CD(3)
further a liquid stream T(5) is obtained, which is fed to the second condensate drum
CD(2), wherein T(5) is combined with the liquid streams T(2l) and (T2gl) in CD(2) in de-
pressurized form,

obtaining a combined liquid stream from the second condensate drum CD(2), which is fed

as the stream T(3) into the top of the rectification column D.

The process of any one of embodiments 10 to 14, wherein the n reactive columns K(i)

have each a reboiler, preferably bottom reboiler, Vk(i) and wherein (e) comprises

(e.1) passing at least a first part of the stream T(1b) (T(1b.1)) as a heating medium
through a bottom reboiler V(1b) of the rectification column D, obtaining a
stream Tc¢(1b.1) having a temperature Trcb.1y) With Trepb.1y < Trab),;

(e.2) passing at least a second part of stream T(1b) (T(1b.2)) as a heating medium
through at least one bottom reboiler V(i) of one of the n reactive distillation
column K(i), obtaining a stream T¢(1b.2) having a temperature Trqb.2) With

Treb2) < Tr(1n).

The process of embodiment 15, wherein stream Tc(1b.2) is fed into the first condensate
drum CD(1).

The process of embodiment 15, wherein

at least a part of Tc(1a) is fed to the first condensate drum CD(1), wherein from said first
condensate drum CD(1), a gas stream T(1g) and a liquid stream T(11) are removed, said
gas stream T(1g) being fed into the condenser V(2) and said liquid stream T(11) being
combined with the liquid streams T(2l) and (T2g) in depressurized form; and

Tc(1b.1) and/or Te(1b.2), preferably Tc(1b.1) and Tc(1b.2), at least partially is/are fed to the
third condensate drum CD(3), wherein from said third condensate drum CD(3), the gase-
ous stream T(4) is obtained, which is fed into the top of the rectification column D and/or

into vapor stream V and/or into the stream G and/or into the stream T(1), preferably into
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the top of the rectification column D or into vapor stream V or into the stream G or into the
stream T(1), more preferably into the top of the rectification column D or into the vapor
stream V, and from said third condensate drum CD(3) further the liquid stream T(5) is ob-
tained, which is fed to the second condensate drum CD(2), wherein T(5) is combined with
the liquid streams T(2l) and (T2gl) in CD(2) in depressurized form, thereby obtaining a
combined liquid stream from the second condensate drum CD(2), which is fed as the

stream T(3) into the top of the rectification column D.

The process of any one of embodiments 1 to 17, wherein at least one of the n bottoms
streams P(i) comprising alkali metal methoxide A(i)OMe and methanol is at least partially
fed to a trans alcoholisation unit TAU, wherein

(x) the (part)stream comprising alkali metal methoxide A(i)OMe and methanol is con-
tacted in the trans alcoholisation unit TAU with an alcohol HOX, wherein X repre-
sents an alkyl residue selected from the group consisting of C2 to C10 alkyl, prefera-
bly C2 alkyl, thereby obtaining a stream S(1) comprising alkali metal alkoxide A(i)OX
and alcohol XOH and a stream S(2) comprising methanol;

(y) removing the stream S(2) comprising methanol from the trans alcoholisation unit
TAU, preferably as a liquid stream, more preferably as a liquid top stream; and re-
moving the stream S(1) comprising alkali metal alkoxide A(i)OX and alcohol XOH
from the trans alcoholisation unit TAU, preferably as a liquid stream, more preferably
as a liquid stream from the lower part of TAU, more preferably as a liquid bottoms

stream.

The process of embodiment 18, wherein the liquid stream S(2) is obtained in that a gase-
ous stream S(O) is obtained within TAU, which is condensed within TAU, preferably using
an internal condenser.

The process of embodiment 18 wherein the liquid stream S(2) is obtained in that a gase-
ous stream S(O) is removed from the upper part of TAU, preferably from the top of TAU
and passed through at least one heat exchanger; thereby obtaining from the heat ex-
changer at least one, preferably liquid, stream S(2) comprising methanol; wherein prefera-
bly at least a part of stream S(2) is reintroduced into TAU, preferably in the upper part of
TAU, preferably at a feeding point TAU(S(2)).

The process of embodiment 20, wherein at least 90 volume-%, preferably at least 95 vol-
ume-%, of stream S(2) are reintroduced into TAU at feeding point TAU(S(2)), wherein
preferably, at least a stream S(2.a) comprising methanol is removed from TAU at a posi-
tion TAU(S(2a)), wherein TAU(S(2a)) is located below TAU(S(2)).
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The process of any one of embodiments 18 to 21, wherein the trans alcoholisation unit

TAU has a reboiler, preferably bottom reboiler, Vrau.

The process of any one of embodiments 18 to 22, wherein (e) comprises

(e.1) passing at least a first part of the stream T(1b) (T(1b.1)) as a heating medium
through a bottom reboiler V(1b) of the rectification column D, obtaining a
stream Tc(1b.1) having a temperature Treb.1) With Treao.1) < Trab),

(e.2) passing at least a second part of stream T(1b) (T(1b.2))
as a heating medium through at least one bottom reboiler V(i) of one of the n
reactive distillation column K(i), obtaining a stream T¢(1b.2) having a tempera-
ture Trep.2) With Trean2) < Traw),

(e.3) passing at least a third part of stream T(1b) (T(1b.3)) as a heating medium
through the bottom reboiler V1au of the trans alcoholisation unit TAU, obtaining

a stream T¢(1b.3) having a temperature Treap.3) With Treabx < Treib)-

The process of embodiment 23, wherein stream Tc(1b.3) is fed into the first condensate
drum CD(1).

The process of embodiment 23, wherein

at least a part of T¢(1a) is fed to the first condensate drum CD(1), wherein from said first
condensate drum CD(1), a gas stream T(1g) and a liquid stream T(11) are removed, said
gas stream T(1g) being fed into the condenser V(2) and said liquid stream T(11) being
combined with the liquid streams T(2l) and (T2g) in depressurized form; and

Tc(1b.1) and/or Te(1b.2), and/or Tc(1b.3), preferably Te(1b.1) and Tc(1b.2) and Te(1b.3),
at least partially is/are fed to the third condensate drum CD(3), wherein from said third
condensate drum CD(3), the gaseous stream T(4) is obtained, which is fed into the top of
the rectification column D and/or into vapor stream V and/or into the stream G and/or into
the stream T(1), preferably into the top of the rectification column D or into vapor stream V
or into the stream G or into the stream T(1), more preferably into the top of the rectification
column D or into the vapor stream V, and from said third condensate drum CD(3) further
the liquid stream T(5) is obtained, which is fed to the second condensate drum CD(2),
wherein T(5) is combined with the liquid streams T(2I) and (T2gl) in CD(2) in depressur-
ized form, thereby obtaining a combined liquid stream from the second condensate drum

CD(2), which is fed as the stream T(3) into the top of the rectification column D.

The process of any one of embodiments 18 to 22, wherein (e) comprises
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(e.1) passing at least a first part of the stream T(1b) (T(1b.1)) as a heating medium
through a bottom reboiler V(1b) of the rectification column D, obtaining a
stream Tc(1b.1) having a temperature Tre¢b.1) With Tre(b.1y < Trib;

(e.2.1) splitting a second part of stream T(1b) (T(1b.2)) into at least two sub-streams
(T(1b.2.1)) and (T(1b.2.2);

(e.2.2) passing at least sub-stream (T(1b.2.1)) as a heating medium through at least
one bottom reboiler V(i) of one of the n reactive distillation column K(i), ob-
taining a stream T¢(1b.2.1) having a temperature Tre¢b2) With Tres2.1y < Trab);

(e.2.3) passing at least subs-stream (T(1b.2.2)) as a heating medium through the bot-
tom reboiler V1au of the trans alcoholisation unit TAU, obtaining a stream

Tc(1 b22) having a temperature TTc(1b.2.2) with TTc(1b.2.2) < TT(1b),

The process of embodiment 26, wherein stream Tc(1b.2.2) is fed into the first condensate
drum CD(1).

The process of embodiment 26, wherein

at least a part of T¢(1a) is fed to the first condensate drum CD(1), wherein from said first
condensate drum CD(1), a gas stream T(1g) and a liquid stream T(11) are removed, said
gas stream T(1g) being fed into the condenser V(2) and said liquid stream T(11) being
combined with the liquid streams T(2l) and (T2g) in depressurized form; and

Tc(1b.1) and/or Te(1b.2.1), and/or Tc(1b.2.2), preferably Te(1b.1) and Te(1b.2.1) and
Tc(1b.2.2), at least partially is/are fed to the third condensate drum CD(3), wherein from
said third condensate drum CD(3), the gaseous stream T(4) is obtained, which is fed into
the top of the rectification column D and/or into vapor stream V and/or into the stream G
and/or into the stream T(1), preferably into the top of the rectification column D or into va-
por stream V or into the stream G or into the stream T(1), more preferably into the top of
the rectification column D or into the vapor stream V, and from said third condensate drum
CD(3) further the liquid stream T(5) is obtained, which is fed to the second condensate
drum CD(2), wherein T(5) is combined with the liquid streams T(2I) and (T2gl) in CD(2) in
depressurized form, thereby obtaining a combined liquid stream from the second conden-

sate drum CD(2), which is fed as the stream T(3) into the top of the rectification column D.

The process of any one of embodiments 18 to 22, wherein (d) comprises
(d.1) passing at least a first part of the stream T(1a) (T1a.1) as a heating medium through
an intermediate reboiler V(1a) of the rectification column D, obtaining a stream

Tc(1a.1) having a temperature Trea.1) With Treita1y < TTea.1);
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(d.2) passing at least a second part of stream T(1a) (T(1a.2)) as a heating medium
through the bottom reboiler Vrau of the trans alcoholisation unit TAU, obtaining a

stream Tc(1a.2) having a temperature Trea2) With Tre(a2) < TT¢a).

The process of embodiment 29, wherein stream Tc(1a.2) is fed into the first condensate
drum CD(1).

The process of embodiment 29, wherein

at least a part of T¢(1a.1) and Tc(1a.2) at least partially are fed to the first condensate
drum CD(1), wherein from said first condensate drum CD(1), a gas stream T(1g) and a
liquid stream T(11) are removed, said gas stream T(1g) being fed into the condenser V(2)
and said liquid stream T(11) being combined with the liquid streams T(2l) and (T2g) in de-
pressurized form; and

Te(1b.1) and/or Tc(1b.2), preferably T¢(1b.1) and Tc(1b.2), at least partially is/are fed to the
third condensate drum CD(3), wherein from said third condensate drum CD(3), the gase-
ous stream T(4) is obtained, which is fed into the top of the rectification column D and/or
into vapor stream V and/or into the stream G and/or into the stream T(1), preferably into
the top of the rectification column D or into vapor stream V or into the stream G or into the
stream T(1), more preferably into the top of the rectification column D or into the vapor
stream V, and from said third condensate drum CD(3) further the liquid stream T(5) is ob-
tained, which is fed to the second condensate drum CD(2), wherein T(5) is combined with
the liquid streams T(2l) and (T2gl) in CD(2) in depressurized form, thereby obtaining a
combined liquid stream from the second condensate drum CD(2), which is fed as the

stream T(3) into the top of the rectification column D.

The process of any one of embodiments 1 to 31, comprising providing a providing a third
compression unit C1(3), wherein (b) comprises preparing at least four streams from the
vapor phase V, said at least four streams comprising vapor stream G, stream T(1a),
stream T(1b), and a further stream T(1c), said stream T(1c) having a pressure prac and a
temperature Tr(q with pr¢e) > pv and Trae > Tv, wherein for preparing the stream T(1c),

the third compression unit C1(3) is employed.

The process of embodiment 32, wherein Tc(1a) and/or T.(1b), preferably T.(1a) and
Tc(1b), each at least partially, is/are fed to a first condensate drum CD(1), wherein from
said first condensate drum CD(1), a gas stream T(1g) and a liquid stream T(1l) are re-

moved, said gas stream T(1g) being fed into the condenser V(2) and said liquid stream

PCT/EP2024/086253
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T(11) being combined with the liquid streams T(2l) and (T2gl) in depressurized form, ob-
taining a combined liquid stream which is fed as the stream T(3) into the top of the rectifi-

cation column D.

The process of embodiment 32 or 34, wherein the n reactive columns K(i) have each a re-
boiler, preferably bottom reboiler, Vk(i) and wherein at least a part of T(1c) is passed as
heating medium through at least one bottom reboiler V(i) of one of the n reactive distilla-

tion column K(i), obtaining a stream T¢(1¢) having a temperature Tre¢e) With T < Tr10).

The process of any one of embodiments 1 to 34, wherein vapor phase V has a pressure
pv, in the range of from 0.5 to 10 bar(abs), preferably in the range of from 0.75to 6
bar(abs), more preferably in the range of from 1 to 5 bar(abs), more preferably in the

range of from 1 to 3 bar(abs).

The process of any one of embodiments 1 to 35, wherein vapor phase V has a tempera-
ture Tv in the range of from45 to 137 °C, preferably in the range of 49 to 118, more prefer-

ably in the range of from 64 to 111 °C, more preferably in the range of from 64 to 95°C .

The process of any one of embodiments 1 to 36, wherein a stream T(Di) having a temper-
ature Tr(pj is taken from the rectification column D at an intermediate position and passed
for heating purpose through the intermediate reboiler VV(1a) of the rectification column D,
obtaining a heated stream Tn(Di) having a temperature Tmoi with Ttwoi) > Troi), wherein
heated stream Ty (Di) is reintroduced into rectification column D;

and

wherein a stream T(Db) having a temperature Trpv) is taken from the rectification column
D at a bottom position and passed for heating purpose through the bottom reboiler V(1b)
of the rectification column D, obtaining a stream Tn(Db) having a temperature Trnob) With

Tthor) > TTob), Wwherein heated stream Tw(DDb) is reintroduced into rectification column D.

The process of any one of embodiments 1 to 37, wherein a bottom stream T(Ki) having a
temperature Tt is taken from the bottom of the n reactive columns K(i) and passed for

heating purpose through a bottom reboiler Vk(i), thereby obtaining a heated stream Tn(Ki)
having a temperature Trr) and wherein Tt > Tr); wherein heated stream Ta(Ki) is re-

introduced into rectification column D.

The process of any one of embodiments 2 to 38, wherein stream T(1) has a temperature
Tray with 0.95 < Try/Tv = 1.00 and/or a pressure pray with with 0.95 < pr¢y/pv < 1.00.

PCT/EP2024/086253
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The process of any one of embodiments 37 to 39, wherein stream T(1a) has a pressure
Praay, Which is adjusted so thatTcondt1a) IS = Theimoi + 3 K, wherein Teondt(12) is the conden-
sation temperature of stream T(1a) at a pressure prua and Tweiri iS the boiling tempera-

ture of stream T(Di) at a pressure prpo.

The process of any one of embodiments 37 to 40, wherein stream T(1a) has a condensa-
tion temperature Tconat(12) Which is in the range of from 3 to 30 K, preferably in the range of

from 4 and 25 K, more preferably in the range of from 5 and 20 K, higher than Tuairoy.

The process of any one of embodiments 37 to 41, wherein stream T(1b) has a pressure
Praw , Which is adjusted so that Teonatcin) iS = Tooiron + 3 K, wherein Teonarainy i the conden-
sation temperature of stream T(1b) at a pressure prap and Twirop is the boiling tempera-

ture of stream T(Db) at a pressure pron).

The process of any one of embodiments 37 to 42, wherein T(1b) has a condensation tem-
perature Tconat(iny Which is in the range of from 3 to 30 K, preferably in the range of from 4

and 25 K, more preferably in the range of from 5 and 20 K, higher than Teoiron).

The process of any one of embodiments 38 to 43, wherein stream T(1c) has a pressure
Pre), Which is adjusted so that Teondt1c) IS 2 Thait) + 3 K, wherein Teondt(10) is the conden-
sation temperature of stream T(1c) at a pressure prc and Twoil Ty iS the boiling tempera-

ture of stream T(Ki).

The process of any one of embodiments 14 to 44, wherein the gaseous stream T(4) has a
pressure pr in the range of prby > P1() > Pv..

The process of any one of embodiments 1 to 45, further comprising
(g) feeding a stream M comprising methanol into the rectification column D at a position
I(M).

The process of any one of embodiments 1 to 46, further comprising for at least one reac-
tive distillation column K(i), preferably for n reactive distillation columns K(i), feeding the
stream G(i) into the lower part of the reactive distillation column K(i) and feeding the aque-

ous liquid stream H(i) into the upper part of the reactive distillation column K(i).

The process of any one of embodiments 1 to 47, wherein a stream H(1) comprises dis-
solved sodium hydroxide and a stream H(2) comprises dissolved potassium hydroxide,

wherein sodium methoxide is prepared in the reactive distillation column K(1) from which

PCT/EP2024/086253
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the stream W(1) is obtained and potassium methoxide is prepared in the reactive distilla-

tion column K(2) from which the stream W(2) is obtained.

The process of any one of embodiments 1 to 48, whereinn = 2.

The process of any one of embodiments 1 to 49, wherein (f.1) comprises

(f.1.1) feeding at least a part of the top stream W(1) into the lower part of the rectifica-
tion column D at a position 1(1);

(f.1.2) feeding at least a part of the top stream W(2) into the lower part of the rectifica-
tion column D at a position |(2), wherein the position |(2) is located below the po-
sition 1(1);

wherein between the positions I(1) and [(2), the rectification column D is equipped with in-

ternals.

The process of embodiment 50, wherein the stream W(1) comprises methanol and water
at a molar methanol-to-water ratio r(1) and wherein the stream W(2) comprises methanol

and water at a molar methanol-to-water ratio r(2) with r(2) < r(1).

The process of embodiment 50 or 51, comprising
(g) feeding a stream M comprising methanol into the rectification column D at a position
I(M);

wherein the positions I(1) and I(2) are located below the position I(M).

The process of any one of embodiments 1 to 49, wherein (f) comprises

(£.1) feeding at least a part of the top stream W(1) into the lower part of the rectifica-
tion column D at a position |(1);

(f.2) at least partially condensing at least a part of the top stream W(2), obtaining an at
least partially condensed stream Wc(2), and feeding at least a part of the stream
Wec(2) into the rectification column at a position 1(2);

(£.3) feeding at least a part of the stream T¢(1a) into the rectification column D.

The process of embodiment 53, comprising

(g) feeding a stream M comprising methanol into the rectification column D at a position
I(M);

wherein (f.2") comprises passing the top stream W(2) having a temperature Tw) through

at least one heat exchanger E, obtaining an at least partially condensed stream Wc(2)

having a temperature Twce) with Twee) < Twe), and feeding at least a part of the at least

partially condensed stream Wc(2) into the rectification column D at the position 1(2); and
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wherein (g) comprises passing the stream M having a temperature Tw1 through one or
more of said at least one of heat exchangers E, obtaining a stream M having a tempera-
ture Tmz with Tm2 > Twm1, and feeding the stream M having the temperature Twz into the rec-

tification column D at the position [(M).

The process of embodiment 53, comprising

(9) feeding a stream M comprising methanol into the rectification column D at a position
I(M);

wherein (f.2) and (g) comprise passing the top stream W(2) having a temperature Tw)

through at least one heat exchanger E(2), obtaining an at least partially, preferably essen-

tially completely, condensed stream Wc(2) having a temperature Twee) with Twee) < Twe);

and admixing the stream M, prior to feeding it into the rectification column D at the posi-

tion I(M), with at least a part of the stream Wc(2), wherein |(M) is preferably above [(1).

The process of embodiment 53, comprising

(g) feeding a stream M comprising methanol into the rectification column D at a position
I(M);

wherein (f.2) and (g) comprise admixing the top stream W(2) having a temperature Tw)

with the stream M having a temperature Tm1 With Twe) > Tmi, thereby at least partially,

preferably only partially, condensing the stream W(2), and feeding the stream obtained

from mixing into the rectification column D at the position [(M), wherein |(M) is preferably

above I(1).

A chemical production unit for carrying out the process according to any one of embodi-
ments 1 to 56, comprising
- a rectification column D comprising
-- in its lower part, inlet means for feeding streams W(i) or one or more com-
bined stream thereof into D;
-- in its upper part, outlet means for removing a vapor stream V or divided
streams thereof, comprising at least a gaseous stream G and at a stream T(1),
from the top of D;
- an intermediate reboiler V(1a);
- a bottom reboiler V(1b);
- optionally a stream dividing device S, for dividing T(1) into sub streams thereof;
- a first compressor Ct(1) for compressing T(1) or a part thereof;
- a second compressor Cr(2) for compressing a part stream of T(1) and/or for com-

pressing a compressed sub stream of T(1) or a part thereof;

PCT/EP2024/086253
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- means for passing compressed sub streams of T(1) from C+(1) and/or C+(2) as heat-

ing medium through intermediate reboiler V(1a) and bottom reboiler V(1b);

- a stream dividing device S for dividing the stream G into n streams G(i);

- means for passing the stream G to said stream dividing device S;

- n reactive distillation columns K(i), n=2 and i=1...n; said reactive distillation columns
K(i) being arranged in parallel, each reactive distillation column K(i) comprising
- in its upper part, preferably in its top, inlet means for feeding a stream H(i) into
K();
-- in its lower part, inlet means for feeding a stream G(i) into K(i);
-- outlet means for removing a stream W(i) from the top of K(i);
-~ bottom reboilers Vk(i);
-- outlet means for removing a bottoms stream from K(i);
- a stream dividing means for separating a stream P(i) from the bottoms stream
removed from K(i);
- means for passing the streams G(i) to the reactive distillation columns K(i);
- means for passing the streams VV(i) to the rectification column D;
- one or more compressors Cg(i) for compressing either the stream G and/or the

streams G(i) and/or the streams W(i).

The chemical production unit of embodiment 57 further comprising a trans alcoholisation
unit TAU, wherein TAU comprises
- a reactive distillation column comprising
-- inlet means for feeding a stream comprising alkali metal methoxide A(i)OMe
into TAU,
-- inlet means for feeding a stream comprising alcohol HOX into TAU;
-- outlet means for removing a stream S(2) comprising methanol from the upper
part of TAU;
-- bottom reboiler Vray;
- outlet means for removing a bottoms stream S(1) comprising alkali metal
alkoxide A(i))OX and alcohol XOH from TAU;
the chemical production unit further comprising
- means for passing a bottoms stream comprising alkali metal methoxide A(i)OMe
from K(i) to TAU,
- optionally means for passing the stream S(2) comprising methanol to the rectifica-

tion column D and/or to the reactive distillation columns K(i).
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59. The chemical production unit of embodiment 57 or 58 comprising a third compressor C+(3)

for compressing sub streams of T(1) or for compressing compressed sub streams of T(1).

60. The chemical production unit of any one of embodiments 57 to 59, wherein the reactive
distillation columns K(i) comprise bottom reboilers Vk(i) and the chemical production unit
comprises means for passing compressed sub streams of T(1) as heating medium

through one or more bottom reboilers V(i).

61. The chemical production unit of any one of embodiment 57 to 60 comprising means for
passing condensed sub streams of T(1) after passage through intermediate reboiler V(1a)
and/or bottom reboiler V(1b) and/or bottom reboilers V(i) into D, the means preferably
comprising

- at least one condenser, preferably a condenser V(2) and optionally a further
condenser V(3) arranged downstream of V(2), having inlet means for receiving
condensed sub streams of T(1) after passage through intermediate reboiler
V(1a) and/or bottom reboiler V(1b) and/or bottom reboilers V(i), and having
outlet means for removing a condensed stream T(3) and for removing a waste
gas stream;

- inlet means for feeding the stream T(3) to the top of D.

62. The chemical production unit of any one of embodiment 57 to 61 comprising inlet means

for feeding a methanol stream M into D.

63. Use of a chemical production unit according to any one of embodiments 57 to 62 or of a
process according to any one of embodiments 1 to 56 for simultaneously producing n mix-
tures P(i) comprising alkali metal methoxide and methanol, n being an integer with n=2
and i=1...n, wherein
either at least 2 of the mixtures P(i) comprise different alkali metal methoxides A(i)OMe,
and/or at least 2 of the mixtures P(i) comprise the same alkali metal alkoxide A(i)OMe at

different concentrations.

The present invention is further illustrated by the following reference examples, comparative ex-

amples, and examples.

Examples

1. Reference Example 1:  Simultaneous production of sodium methoxide and
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potassium methoxide without top vapor recompression in

rectification column D

Fig. 7 shows a process scheme for preparing a mixture P(1) comprising NaOMe and MeOH and
a mixture P(2) comprising KOMe and MeOH according to Reference Example 1. Regarding the
operating conditions of the distillation column D and of the reactive distillation columns K(1) and
K(2), reference is made to Table 1a below. Regarding the relative mass flow rates, reference is

made to Table 1b below.

Table 1a
Operating conditions of the columns D, K(1) and K(2)
Pressure at the top / bar(abs) 2.1
Temperature at the top / °C 84
Pressure at the bottom / bar(abs) 2.23
Column D Temperature at the bottom / °C 124
Theoretical stages 50
W(1), W(2) to theoretical stage from bottom 8th
M fed to theoretical stage from bottom 42th
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89
Column K(1) Pressure at the bottom / bar(abs) 2.3
Temperature at the bottom / °C 117
Number of trays 40
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89
Column K(2) Pressure at the bottom / bar(abs) 2.3
Temperature at the bottom / °C 116
Number of trays 40
Table 1b
Relationships between the mass flow rates f of the different streams
Specified: H(1), H(2)
Definition of M(1), M(2): part of condensate from V(2)
streams H(1): NaOH 50 weight-% in water
H(2): KOH 48 weight-% in water
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f(G(1)) / f(H(1)) 13.3
f(G(2)) / f(H(2)) 9.03
f(M(1)) / f(H(1)) 0.55
Ratios of
f(M(2)) / f(H(2)) 0.40
mass flow rates
f(T(3)) /f(G) ™) 0.92
of streams
f(P(1)) / f(H(1)) 2.25
f(P(2)) / f(H(2)) 1.86
f(waste gas) / f(G) *) < 0.0015

") f(G) = f(G(1) + f(G(2))

P(1): 30 weight-% of sodium methoxide in methanol, < 1000 ppm of water.
P(2): 32 weight-% of potassium methoxide in methanol, < 1000 ppm of water.

In the following, it is indicated how the mass flow rate of the methanol contained in the stream M
(methanol balance, fresh methanol stream), fueon(M), is calculated. In this calculation, the water
contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected. According to
this calculation, fueon(P(1)) is the mass flow rate of MeOH contained in the stream P(1),
fmeon(P(2)) is the mass flow rate of MeOH contained in the stream P(2), fucon(water) is the mass
flow rate of MeOH contained in the water stream, and fueon(waste gas) is the mass flow rate of

MeOH contained in the waste gas stream:

fMeOH(M) = fMeOH(P(1)) + fMeoH(P(Z)) + fMeoH(water) + fMeOH(Waste gas)

11 fmeon(P(1)) = [(1-Cnaome) * F(P(1))] + [(Mwvieon/Mnaon * Craon) * f(H(1))]

Molecular mass M / concentration ¢ values units
Mwmeon 32 kg/kmol
MnaoH 40 kg/kmol
CnaoH in H(1) 0.5 kg/kg
Cnaome IN P(1) 0.3 kg/kg

1.2 fmeon(P(2)) = [(1-Ckome) * F(P(2))] + [(Mmeor/Mkon * Ckon) * f(H(2))]

Molecular mass M / concentration ¢ ‘ values ’ units

Mweon ’ 32 ‘ kg/kmol
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MkoH 56 kg/kmol
Cron IN H(2) 0.48 kg/kg
Ciome iN P(2) 0.32 kg/kg

fvmeon(water) = 0.001 * f(water) (maximum value)

fweon(waste gas) = 0 (neglected)

In the following, it is indicated how the mass flow rate of the water contained in the stream water

(bottom stream of D, waste water stream), f(water), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected.

1.3
1.4
5
10 1.5
15
1.5.1
15.2
20
1.5.3
1.5.4

25

f(water) = froo(H(1)) + foo(H(2)) + froo(M) - fhoo(waste gas)
frao(H(1)) is the mass flow rate of water contained in the stream H(1) and fr20(H(2)) is
the mass flow rate of water contained in the stream H(2) and fi20(M) is the mass flow

rate of water contained in the stream M:

fi2o(H(1)) = [(1-Cnaon) * FH(1))] + [(MH20/MnaoH * Cnaon) * f(H(1))]

Molecular mass M / concentration ¢ values units
MHzo 18 kg/kmol
MnaoH 40 kg/kmol
CnzoH in H(1) 0.5 kg/kg

fh2o(H(2)) = [(1-Ckon) * f(H(2))] + [(Mh20/Mkon * Ckon) * f(H(2))]

Molecular mass M / concentration ¢ values units
M20 18 kg/kmol
Mkon 56 kg/kmol
CkoH IN H(2) 0.48 kg/kg

fizo(M) = 0.001 * f(M)

fuoo(waste gas) = O (neglected)
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2. Reference Example 2:  Simultaneous production of sodium methoxide and
potassium methoxide with top vapor recompression (first
compression unit) for intermediate reboiler in rectification col-

umn D

Fig. 8 shows a process scheme for preparing a mixture P(1) comprising NaOMe and MeOH and
a mixture P(2) comprising KOMe and MeOH according to Reference Example 2. Regarding the
operating conditions of the rectification column D and of the reactive distillation columns K(1)
and K(2), reference is made to Table 2a below. Regarding the relative mass flow rates, refer-

ence is made to Table 2b below.

The use of vapor recompression reduces the energy demand of the distillation in rectification
column D considerably. It is possible to have a ratio of the heat streams to V(1b) and V(1a) of
about 1:4. That means, the energy demand decreases to 20 %. But about 10 % (depending on
the pressure) of the energy which is transferred in V(1a) is needed as power for the compressor

Ct(1). All'in all, there is already some energy saving by using vapor recompression.

Table 2a
Operating conditions of the columns D, K(1) and K(2)
Pressure at the top / bar(abs) 2.1
Temperature at the top / °C 84
Pressure at the bottom / bar(abs) 2.23
Column D Temperature at the bottom / °C 124
Theoretical stages 50
W(1), W(2) to theoretical stage from bottom 8th
M fed to theoretical stage from bottom 42th
Pressure at outlet of C1(1) / bar(abs) 5
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89
Column K(1) Pressure at the bottom / bar(abs) 23
Temperature at the bottom / °C 117
Number of trays 40
Pressure at the top / bar(abs) 2.15
Column K() Temperature at the top / °C 89
Pressure at the bottom / bar(abs) 2.3
Temperature at the bottom / °C 116
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Number of trays 40
Table 2b
Relationships between the mass flow rates f of the different streams
Specified: H(1), H(2)
Definition of M(1), M(2): part of condensate from V(2)
streams H(1): NaOH 50 weight-% in water
H(2): KOH 48 weight-% in water
f(G(1)) / f(H(1)) 13.3
f(G(2)) / f(H(2)) 9.03
f(M(1)) / f(H(1)) 0.55
Ratios of f(M(2)) / f(H(2)) 0.40
mass flow rates | f(T(3)) / f(G) *) 1.0
of streams f(P(1)) / f(H(1)) 2.25
f(P(2)) / f(H(2)) 1.86
f(waste gas) / f(G) *) < 0.0015
f(T(1)) / f(T(2)) 3.97

N (G) = f(G(1) + f(G(2)

P(1): 30 weight-% of sodium methoxide in methanol, < 1000 ppm of water.

P(2): 32 weight-% of potassium methoxide in methanol, < 1000 ppm of water.

In the following, it is indicated how the mass flow rate of the methanol contained in the stream M
(methanol balance, fresh methanol stream), fueon(M), is calculated. In this calculation, the water
contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected. According to
this calculation, fueon(P(1)) is the mass flow rate of MeOH contained in the stream P(1),
fueon(P(2)) is the mass flow rate of MeOH contained in the stream P(2), fucon(water) is the mass
flow rate of MeOH contained in the water stream, and fueon(waste gas) is the mass flow rate of
MeOH contained in the waste gas stream:

fMeOH(M) = fMeOH(P(1)) + fMeOH(P(Z)) + fMSOH(water) + fMeoH(waste gas)

21 fweon(P(1)) = [(1-Cnaome) * F(P(1))] + [(Mmeor/MnaoH * Cnaon) * f(H(1))]

Molecular mass M / concentration ¢ values units
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23

2.4

52.
MwmeoH 32 kg/kmol
MnacH 40 kg/kmol
CnaoH iN H(1) 0.5 kg/kg
Cnaome iN P(1) 0.3 kg/kg

fmeon(P(2)) = [(1-ckome) * F(P(2))] + [(Mwveor/Mkon * Ckor) * f(H(2))]

Molecular mass M / concentration ¢ values units
Mweon 32 kg/kmol
Mion 56 kg/kmol
CkoH in H(2) 0.48 ka/kg
Ckome in P(2) 0.32 kg/kg

fvweon(water) = 0.001 * f(water) (maximum value)

fueon(waste gas) = 0 (neglected)

In the following, it is indicated how the mass flow rate of the water contained in the stream water

(bottom stream of D, waste water stream), f(water), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected.

2.5

251

252

f(water) = froo(H(1)) + freo(H(2)) + froo(M) - fu2o(waste gas)
frzo(H(1)) is the mass flow rate of water contained in the stream H(1) and fi20(H(2)) is

the mass flow rate of water contained in the stream H(2) and fr20(M) is the mass flow

rate of water contained in the stream M:

fizo(H(1)) = [(1-Cnaon) * F(H(1))] + [(MH2o/MNaoH * Crnaot) * f(H(1))]

Molecular mass M / concentration ¢ values units
Mhzo 18 kg/kmol
MnaoH 40 kg/kmol
CnzoH in H(1) 0.5 kg/kg

fuoo(H(2)) = [(1-ckon) * f(H(2))] + [(Mh20/Mkon * ckon) * f(H(2))]
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Molecular mass M / concentration ¢ values units
Mhzo 18 kg/kmol
MkoH 56 kg/kmol
Ckon in H(2) 0.48 kg/kg

253 fioo(M) = 0.001 * f(M)

254 fuo(waste gas) = 0 (neglected)

3. Example 1: Simultaneous production of sodium methoxide and potassium methox-
ide with top vapor recompression (first and second compression units)

for intermediate reboiler and bottom reboiler in rectification column D

Use of the second compression unit C1(2) allowed a further reduction of heating steam (H2Ogase-
ous) required for the bottom reboiler V(1b) of rectification column D. Compared to Reference Ex-
ample 1 (without condenser), only 2.4 % of heating steam (H2Ogaseous) Were required (for operat-
ing bottom reboiler V(1) of K(1) and bottom reboiler Vk(2) of K(2).

Fig. 9 shows a process scheme for preparing a mixture P(1) comprising NaOMe and MeOH and
a mixture P(2) comprising KOMe and MeOH. Regarding the operating conditions of the rectifi-
cation column D and of the reactive distillation columns K(1) and K(2), reference is made to Ta-

ble 3a below. Regarding the relative mass flow rates, reference is made to Table 3b below.

Table 3a
Operating conditions of the columns D, K(1) and K(2)
Pressure at the top / bar(abs) 2.1
Temperature at the top / °C 84
Pressure at the bottom / bar(abs) 223
Temperature at the bottom / °C 124
Column D
Theoretical stages 50
W(1), W(2) to theoretical stage from bottom 8th
M fed to theoretical stage from bottom 42th
Pressure at outlet of Ct(1) / bar(abs) 5
Pressure at outlet of C1(2) / bar(abs) 10
Pressure at the top / bar(abs) 2.15
Column K(1)
Temperature at the top / °C 89
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Pressure at the bottom / bar(abs) 23
Temperature at the bottom / °C 117
Number of trays 40
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89

Column K(2) Pressure at the bottom / bar(abs) 23
Temperature at the bottom / °C 116
Number of trays 40

Table 3b
Relationships between the mass flow rates f of the different streams

Specified: H(1), H(2)

Definition of M(1), M(2): part of condensate from V(2)

streams H(1): NaOH 50 weight-% in water
H(2): KOH 48 weight-% in water
f(G(1)) / f(H(1)) 13.3
f(G(2)) / f(H(2)) 9.03
f(M(1)) / f(H(1)) 0.55
f(M(2)) / f(H(2)) 0.40

Ratios of

mass flow rates (Ten 71e) ™ 10

of streams f(P(1)) / f(H(1)) 2.25
f(P(2)) / f(H(2)) 1.86
f(waste gas) / f(G) *) <0.0015
f(T(1)) / f(T(2)) 41
f(T(1a) / f(T1b) 414

") f(G) = f(G(1)) + f(G(2))

P(1): 30 weight-% of sodium methoxide in methanol, < 1000 ppm of water.

P(2): 32 weight-% of potassium methoxide in methanol, < 1000 ppm of water.

In the following, it is indicated how the mass flow rate of the methanol contained in the stream M

(methanol balance, fresh methanol stream), fueon(M), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected. According to

this calculation, fueorn(P(1)) is the mass flow rate of MeOH contained in the stream P(1),

fmeon(P(2)) is the mass flow rate of MeOH contained in the stream P(2), fuecon(water) is the mass
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flow rate of MeOH contained in the water stream, and fueon(waste gas) is the mass flow rate of

MeOH contained in the waste gas stream:

fumeon(M) = fmeor(P(1)) + fueon(P(2)) + fueon(water) + fucon(waste gas)

3.1 fveon(P(1)) = [(1-cnaome) * f(P(1))] + [(Mmeor/MnaoH * Cnaon) * f(H(1))]

Molecular mass M / concentration ¢ values units
MwmeoH 32 kg/kmol
MnacH 40 kg/kmol
CnaoH iN H(1) 0.5 kg/kg
Cnaome iN P(1) 0.3 kg/kg

3.2 fmeon(P(2)) = [(1-ckome) * F(P(2))] + [(Mwveon/Mkon * Cror) * f(H(2))]

Molecular mass M / concentration c values units
Mwmeon 32 kg/kmol
Mkon 56 kg/kmol
Ckon iN H(2) 0.48 kg/kg
Ckome iN P(2) 0.32 ka/kg
3.3 fmeon(water) = 0.001 * f(water) (maximum value)
3.4 fweon(waste gas) = 0 (neglected)

In the following, it is indicated how the mass flow rate of the water contained in the stream water
(bottom stream of D, waste water stream), f(water), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected.

3.5 f(water) = froo(H(1)) + fro(H(2)) + froo(M) - fuoo(waste gas)

fi2o(H(1)) is the mass flow rate of water contained in the stream H(1) and fu20(H(2)) is

the mass flow rate of water contained in the stream H(2) and fy20(M) is the mass flow

rate of water contained in the stream M:

3.5.1  frao(H(1)) = [(1-Cnaon) * FIH(I)] + [(Mhzo/Mnaor * CnaoH) * F(H(1))]
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Molecular mass M / concentration ¢ values units
Mr2o 18 kg/kmol
MpNacH 40 kg/kmol
CnaoH in H(1) 0.5 kg/kg

3.5.2  fho(H(2)) = [(1-Ckon) * F(H(2))] + [(Mu2o/Mkon * Ckon) * f(H(2))]

Molecular mass M / concentration ¢ values units
Mr2o 18 kg/kmol
Mkon 56 kg/kmol
Ckon in H(2) 0.48 ka/kg

353  fuzo(M) = 0.001 * f(M)

354 fuo(waste gas) = 0 (neglected)

4. Example 2: Simultaneous production of sodium methoxide and potassium methox-
ide with top vapor recompression (first and second compression units)
for intermediate reboiler and bottom reboiler in rectification column D
and use of the 2™ compression unit also for the bottom reboilers V(1)
and V(2) of K(1) and K(2)

Fig. 10 shows a process scheme for preparing a mixture P(1) comprising NaOMe and MeOH
and a mixture P(2) comprising KOMe and MeOH. Regarding the operating conditions of the rec-
tification column D and of the reactive distillation columns K(1) and K(2), reference is made to
Table 4a below. Regarding the relative mass flow rates, reference is made to Table 4b below.
Compared to Example 1, the use of the second compression unit Cr(2) combined with transfer
of a first part of the resulting stream T(1b), i.e. T(1b.1), to the bottom reboiler V(1b) of rectifica-
tion column D combined with transfer of a second part of the resulting T(1b), i.e. T(1b.2), to bot-
tom reboilers Vk(1) and Vk(2) allowed a further reduction of heating steam (H2Ogaseous) required.
Compared to Reference Example 1), 0 % of heating steam (H2Ogaseous) Were required (for oper-
ating bottom reboiler V(1) of K(1) and bottom reboiler Vk(2) of K(2).

Table 4a
Operating conditions of the columns D, K(1) and K(2)
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Pressure at the top / bar(abs) 2.1
Temperature at the top / °C 84
Pressure at the bottom / bar(abs) 223
Column D Temperature at the bottom / °C 124
Theoretical stages 50
W(1), W(2) to theoretical stage from bottom 8th
M fed to theoretical stage from bottom 42th
Pressure at outlet of Cr(1) / bar(abs) 5
Pressure at outlet of Cr(2) / bar(abs) 10
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89
Column K(1) Pressure at the bottom / bar(abs) 2.3
Temperature at the bottom / °C 117
Number of trays 40
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89
Column K(2) Pressure at the bottom / bar(abs) 23
Temperature at the bottom / °C 116
Number of trays 40
Table 4b
Relationships between the mass flow rates f of the different streams
Specified: H(1), H(2)
Definition of M(1), M(2): part of condensate from V(2)
streams H(1): NaOH 50 weight-% in water
H(2): KOH 48 weight-% in water
f(G(1)) / f(H(1)) 13.3
f(G(2)) / f(H(2)) 9.03
f(M(1)) / f(H(1)) 0.55
Ratios of
mass flow rates (@) /K@) 049
of streams (T3) 71G) ) 0
f(P(1)) / f(H(1)) 2.25
f(P(2)) / f(H(2)) 1.86
f(waste gas) / f(G) *) < 0.0015




WO 2025/125585 PCT/EP2024/086253

-58-
f(T(1)) / f(T(2)) 2176
f(T(1a)) / f(T(1b)) 3.68
f(T1b.2.1)) / f(T(1b.1) 0.091
f(T1b.2.2)) / f(T(1b.1) 0.033

") f(G) = f(G(1) + f(G(2))

P(1): 30 weight-% of sodium methoxide in methanol, < 1000 ppm of water.

P(2): 32 weight-% of potassium methoxide in methanol, < 1000 ppm of water.

In the following, it is indicated how the mass flow rate of the methanol contained in the stream M
(methanol balance, fresh methanol stream), fweon(M), is calculated. In this calculation, the water
contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected. According to
this calculation, fueon(P(1)) is the mass flow rate of MeOH contained in the stream P(1),

10 fmeon(P(2)) is the mass flow rate of MeOH contained in the stream P(2), fueon(water) is the mass
flow rate of MeOH contained in the water stream, and fveon(waste gas) is the mass flow rate of

MeOH contained in the waste gas stream:

fMeOH(M) = fMeOH(P(1)) + fMeOH(P(Z)) + fMeoH(water) + fMeOH(waste gas)
15
4.1 fveon(P(1)) = [(1-Cnaome) * F(P(1))] + [(Mmeor/MnaoH * Cnaon) * f(H(1))]

Molecular mass M / concentration ¢ values units
Mwmeon 32 kg/kmol
MnacH 40 kg/kmol
CnaoH in H(1) 0.5 kg/kg
Cnaowme iN P(1) 0.3 kg/kg

4.2 fmeon(P(2)) = [(1-Ckome) * fF(P(2))] + [(Mmeor/Mxkon * Ckon) * f(H(2))]

20
Molecular mass M / concentration ¢ values units
Mweon 32 kg/kmol
Mkon 56 kg/kmol
CkoH IN H(2) 0.48 kg/kg
Ckome iN P(2) 0.32 kg/kg

43 fmeon(water) = 0.001 * f(water) (maximum value)
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4.4 fweon(waste gas) = 0 (neglected)

In the following, it is indicated how the mass flow rate of the water contained in the stream water
(bottom stream of D, waste water stream), f(water), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected.
4.5 f(water) = froo(H(1)) + froo(H(2)) + froo(M) - fhoo(waste gas)
fuzo(H(1)) is the mass flow rate of water contained in the stream H(1) and fz0(H(2)) is

the mass flow rate of water contained in the stream H(2) and fn0(M) is the mass flow

rate of water contained in the stream M:

451  fuo(H(1)) = [(1-Cnaon) * F(H(1))] + [(Mh20/MnaoH * Cnaon) * f(H(1))]

Molecular mass M / concentration ¢ values units
MHzo 18 kg/kmol
MnaoH 40 kg/kmol
CnaoH in H(1) 0.5 kg/kg

452  fuo(H(2) = [(1-ckon) * f(H(2))] + [(Mu20/Mkon * ckon) * f(H(2))]

Molecular mass M / concentration ¢ values units
Mhz2o 18 kg/kmol
MkoH 56 kg/kmol
Ckon iN H(2) 0.48 kg/kg

453  fuo(M) = 0.001 * f(M)

454 fyo(waste gas) = 0 (neglected)

5. Example 3: Simultaneous production of sodium methoxide and potassium methox-
ide with top vapor recompression (first and second compression units)
for intermediate reboiler and bottom reboiler in rectification column D
and use of a 3" compression unit for the bottom reboiler of K(1) and bot-

tom reboiler of K(2)
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Fig. 11 shows a process scheme for preparing a mixture P(1) comprising NaOMe and MeOH

and a mixture P(2) comprising KOMe and MeOH. Regarding the operating conditions of the rec-

tification column D and of the reactive distillation columns K(1) and K(2), reference is made to

5 Table 5a below. Regarding the relative mass flow rates, reference is made to Table 5b below.

The amount of heating steam (H2Ogaseous) required is reduced to zero when using the second

compression unit Ct(2) for the bottom reboiler V(1b) of rectification column D and the third com-

pression unit C(3) for the reboiler Vk(1) of reactive distillation column K(1) and the reboiler

Vk(2) or reactive distillation column K(2).

10
Table 5a
Operating conditions of the columns D, K(1) and K(2)
Pressure at the top / bar(abs) 2.1
Temperature at the top / °C 84
Pressure at the bottom / bar(abs) 2.23
Temperature at the bottom / °C 124
Column D Theoretical stages 50
W(1), W(2) to theoretical stage from bottom 8th
M fed to theoretical stage from bottom 42th
Pressure at outlet of C1(1) / bar(abs) 5
Pressure at outlet of Cr(2) / bar(abs) 10
Pressure at outlet of C+(3) / bar(abs) 10
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89
Column K(1) Pressure at the bottom / bar(abs) 23
Temperature at the bottom / °C 117
Number of trays 40
Pressure at the top / bar(abs) 215
Temperature at the top / °C 89
Column K(2) Pressure at the bottom / bar(abs) 23
Temperature at the bottom / °C 116
Number of trays 40
Table 5b

15  Relationships between the mass flow rates f of the different streams

Definition of

Specified: H(1), H(2)
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streams M(1), M(2): part of condensate from V(2)
H(1): NaOH 50 weight-% in water
H(2): KOH 48 weight-% in water
f(G(1)) / f(H(1)) 13.3
f(G(2)) / f(H(2)) 9.03
f(M(1)) 7 f(H(1)) 0.55
f(M(2)) / f(H(2)) 0.40
f(T(3)) / f(C) *) 1.0

Ratios of f(P(1)) / f(H(1)) 225

mass flow rates | f(P(2)) / f(H(2)) 1.86

of streams f(waste gas) / f(G) *) <0.0015
f(T(1)) / f(T(2)) 2176
f(T(1a)) / f(T(1b)) 414
f(T(1a)) / f(T(1c)) 335
f(T(1c.1)) / f(T(1c)) 0.736
f(T(1c.2)) / f(T(1c)) 0.264

") f(G) = f(G(1)) + f(G(2))

P(1): 30 weight-% of sodium methoxide in methanol, < 1000 ppm of water.

P(2): 32 weight-% of potassium methoxide in methanol, < 1000 ppm of water.

In the following, it is indicated how the mass flow rate of the methanol contained in the stream M

(methanol balance, fresh methanol stream), fuson(M), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected. According to

this calculation, fueon(P(1)) is the mass flow rate of MeOH contained in the stream P(1),

fueon(P(2)) is the mass flow rate of MeOH contained in the stream P(2), fucon(water) is the mass

flow rate of MeOH contained in the water stream, and fueon(waste gas) is the mass flow rate of

MeOH contained in the waste gas stream:

fmeon(M) = fmeor(P(1)) + fueon(P(2)) + fueon(water) + fu.on(waste gas)

5.1 fveon(P(1)) = [(1-Cnaome) * F(P(1))] + [(Mmeor/MnaoH * Cnaon) * f(H(1))]

Molecular mass M / concentration ¢ ’ values

‘ units

MneoH

‘32

‘ kg/kmol
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5.2

53

54

62-
MnaoH 40 kg/kmol
CneoH iN H(T) 0.5 kg/kg
Cnaome iN P(1) 0.3 kg/kg

fmeon(P(2)) = [(1-ckome) * f(P(2))] + [(Mmeon/Mkon * Cror) * f(H(2))]

Molecular mass M / concentration ¢ values units
Mwmeon 32 kg/kmol
Mo 56 kg/kmol
Ckon In H(2) 0.48 kg/kg
Ckome iN P(2) 0.32 ka/kg

fmeon(water) = 0.001 * f(water) (maximum value)

fweon(waste gas) = 0 (neglected)

In the following, it is indicated how the mass flow rate of the water contained in the stream water

(bottom stream of D, waste water stream), f(water), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected.

5.5

5.5.1

55.2

f(water) = froo(H(1)) + freo(H(2)) + froo(M) - fuoo(Waste gas)
fi2o(H(1)) is the mass flow rate of water contained in the stream H(1) and fh20(H(2)) is

the mass flow rate of water contained in the stream H(2) and fx20(M) is the mass flow

rate of water contained in the stream M:

fh2o(H(1)) = [(1-Cnaor) * F(H(1)] + [(Mhzo/Mnaor * CnaoH) * F(H(1))]

Molecular mass M / concentration ¢ values units
M20 18 kg/kmol
MnaoH 40 kg/kmol
CnaoH iN H(1) 0.5 kg/kg

freo(H(2)) = [(1-ckon) * f(H(2))] + [(Mh20/Mkon * ckon) * f(H(2))]
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Molecular mass M / concentration ¢ values units
Mhzo 18 kg/kmol
MkoH 56 kg/kmol
Ckon in H(2) 0.48 kg/kg

5.5.3  frao(M) = 0.001 * f(M)

55.4 fuo(waste gas) = 0 (neglected)

6. Example 4: (Based on Example 2) Simultaneous production of sodium methoxide

and potassium methoxide with top vapor recompression (first and second

compression units) for intermediate reboiler and bottom reboiler in rectifi-

cation column D, use of the 2" compression unit also for the bottom reboil-
ers V(1) and Vk(2) of K(1) and K(2) with third condensate drum CD(3)

Fig. 12 shows a process scheme for preparing a mixture P(1) comprising NaOMe and MeOH

and a mixture P(2) comprising KOMe and MeOH. Regarding the operating conditions of the rec-

tification column D and of the reactive distillation columns K(1) and K(2), reference is made to

Table 6a below. Regarding the relative mass flow rates, reference is made to Table 6b below.

Table 6a
Operating conditions of the columns D, K(1) and K(2)
Pressure at the top / bar(abs) 2.1
Temperature at the top / °C 84
Pressure at the bottom / bar(abs) 223
Temperature at the bottom / °C 124
Column D Theoretical stages 50
W(1), W(2) to theoretical stage from bottom 8th
M fed to theoretical stage from bottom 42th
Pressure at outlet of C+(1) / bar(abs) 5
Pressure at outlet of C1(2) / bar(abs) 10
Pressure in CD(3) / bar(abs) 2.2
Pressure at the top / bar(abs) 2.15
Column K(1) Temperature at the top / °C 89
Pressure at the bottom / bar(abs) 23
Temperature at the bottom / °C 117
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Number of trays 40
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89
Column K(2) Pressure at the bottom / bar(abs) 2.3
Temperature at the bottom / °C 116
Number of trays 40
Table 6b
Relationships between the mass flow rates f of the different streams
Specified: H(1), H(2)
Definition of M(1), M(2): part of condensate from CD(2)
streams H(1): NaOH 50 weight-% in water
H(2): KOH 48 weight-% in water
f(G(1)) / f(H(1)) 13.3
f(G(2)) / f(H(2)) 9.03
f(M(1)) / f(H(1)) 0.55
f(M(2)) / f(H(2)) 0.40
f(T(3)) / f(G) *) 1.0
Ratios of f(P(1)) / f(H(1)) 2.25
mass flow rates | f(P(2)) / f(H(2)) 1.86
of streams f(waste gas) / f(G) *) <0.0015
f(T(1)) / f(T(2)) 31
Methanol to C+(1) / Methanol to C1(2) 3.68
Methanol to V(1) / methanol to V(1b) 0.091
Methanol to Vi (2) / methanol to Vi (1b) | 0.033
f(T(1)) / f(T(4)) 31.3

") f(G) = f(G(1) + f(G(2))

P(1): 30 weight-% of sodium methoxide in methanol, < 1000 ppm of water.

P(2): 32 weight-% of potassium methoxide in methanol, < 1000 ppm of water.

In the following, it is indicated how the mass flow rate of the methanol contained in the stream M
(methanol balance, fresh methanol stream), fueon(M), is calculated. In this calculation, the water
contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected. According to
this calculation, fueon(P(1)) is the mass flow rate of MeOH contained in the stream P(1),

fueon(P(2)) is the mass flow rate of MeOH contained in the stream P(2), fucon(water) is the mass
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flow rate of MeOH contained in the water stream, and fueon(waste gas) is the mass flow rate of

MeOH contained in the waste gas stream:

fumeon(M) = fmeor(P(1)) + fueon(P(2)) + fueon(water) + fucon(waste gas)

6.1 fveon(P(1)) = [(1-cnaome) * F(P(1))] + [(Mmeor/MnaoH * Cnaon) * fF(H(1))]

Molecular mass M / concentration ¢ values units
MwmeoH 32 kg/kmol
MnacH 40 kg/kmol
CnaoH iN H(1) 0.5 kg/kg
Cnaome iN P(1) 0.3 kg/kg

6.2 fmeon(P(2)) = [(1-ckome) * F(P(2))] + [(Mwveon/Mkon * Cror) * f(H(2))]

Molecular mass M / concentration c values units
Mwmeon 32 kg/kmol
Mkon 56 kg/kmol
Ckon iN H(2) 0.48 kg/kg
Ckome iN P(2) 0.32 ka/kg
6.3 fmeon(water) = 0.001 * f(water) (maximum value)
6.4 fweon(waste gas) = 0 (neglected)

In the following, it is indicated how the mass flow rate of the water contained in the stream water
(bottom stream of D, waste water stream), f(water), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected.

6.5 f(water) = froo(H(1)) + fro(H(2)) + froo(M) - fuoo(waste gas)

fi2o(H(1)) is the mass flow rate of water contained in the stream H(1) and fu20(H(2)) is

the mass flow rate of water contained in the stream H(2) and fy20(M) is the mass flow

rate of water contained in the stream M:

8.5.1  fieo(H(1)) = [(1-Cnaoh) * F(H(1))] + [(Mh2o/Mnaor * CnaoH) * F(H(1))]
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Molecular mass M / concentration ¢ values units
Mhzo 18 kg/kmol
MpNacH 40 kg/kmol
CnaoH in H(1) 0.5 kg/kg

6.5.2  fr20(H(2)) = [(1-Ckon) * F(H(2))] + [(Mh20/Mkon * Ckon) * f(H(2))]

Molecular mass M / concentration ¢ values units
Mr2o 18 kg/kmol
Mkon 56 kg/kmol
Ckon in H(2) 0.48 ka/kg

6.5.3  fizo(M) = 0.001 * f(M)

6.5.4 fuo(waste gas) = 0 (neglected)

Example 4 is based on Example 2 above. In Example 2 above, the stream T(1a), coming from
the first compression unit C+(1), is passed as a heating medium through an intermediate re-
boiler V(1a) of the rectification column D, obtaining a condensed stream T¢(1a). The stream
T(1b) is split into two streams, wherein a first part of the resulting stream T(1b), i.e. T(1b.1), is
fed to the bottom reboiler V(1b) of rectification column D, from which a condensed stream
Tc(1b.1) is obtained. A second part of the stream T(1b), i.e. T(1b.2), is fed to bottom reboilers
V(1) and Vk(2), obtaining a condensed stream Tc(1b.2) after passing the reboilers Vk(1) and
Vk(2). All the condensed streams Tc(1a), Tc(1b.1) and T¢(1b.2) are fed into a first condensate
drum CD(1). Furthermore, a further stream T(2) is prepared from the vapor phase V and passed
through a condenser V(2), obtaining a liquid stream T(2l) and a gas stream T(2g),; the gas
stream T(2g) is in turn passed through a condenser V(3), obtaining a liquid stream T(2gl) and a
waste gas stream T(2w). The liquid streams T(2l) and (T2gl) are combined in a second conden-
sate drum CD(2) in depressurized form.

From the first condensate drum CD(1), a gas stream T(1g) and a liquid stream T(1l) are re-
moved, said gas stream T(1g) being fed into a condenser V(2) together with stream T(2) and
said liquid stream T(11) being combined with the liquid streams T(2l) and (T2gl) in depressurized

form in the second condensate drum CD(2), obtaining from said second condensate drum
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CD(2) a combined liquid stream which is fed as the stream T(3) into the top of the rectification

column D.

Contrary to Example 2, from the condensed streams Tc(1a), Tc(1b.1) and Te(1b.2) only con-
densed stream T.(1a) is fed into a first condensate drum CD(1). Condensed streams Te(1b.1)
and T¢(1b.2) are combined in a third condensate drum CD(3) in depressurized form, wherein
from said third condensate drum CD(3) a gaseous stream T(4) is obtained, which is fed into the
top of the rectification column D. From said third condensate drum CD(3) further a liquid stream
T(5) is obtained, which is combined with the liquid stream T(11) and the liquid streams T(2l) and
(T24gl) in depressurized form in the second condensate drum CD(2), obtaining a combined liquid

stream which is fed as the stream T(3) into the top of the rectification column D.

As in Example 2, the use of the second compression unit C+(2) combined with transfer of a first
part of the resulting stream T(1b), i.e. T(1b.1), to the bottom reboiler V(1b) of rectification col-
umn D combined with transfer of a second part of the resulting T(1b), i.e. T(1b.2), to bottom re-
boilers Vk(1) and Vk(2) allowed a further reduction of heating steam (H2Ogaseous) required. As in
Example 2 (compared to Reference Example 1), no heating steam (H2Ogaseous) IS required (for
operating bottom reboiler Vk(1) of K(1) and bottom reboiler Vk(2) of K(2)). Furthermore, in addi-
tion to Example 2, by feeding T:(1b.1) and T:(1b.2) into CD(3), the ratio f(T(1)) / f(T(2)) could be
drastically reduced (from 2167 as in Example 2 to 31 only). This enabled for all operation condi-

tions to have enough MeOH steam as stream T(1) for operating C+(1) and C1(2).

7. Example 5: (Based on Example 4) Simultaneous production of sodium methoxide
and potassium methoxide with top vapor recompression (first and second
compression units) for intermediate reboiler and bottom reboiler in rectifi-
cation column D, use of the 2" compression unit also for the bottom reboil-
ers V(1) and Vk(2) of K(1) and K(2) with third condensate drum CD(3) and
additional further trans alcoholization unit TAU, with use of a part of stream
T(1a) for heating TAU

Fig. 15 shows a process scheme for preparing a mixture P(1) comprising NaOMe and MeOH
and a mixture P(2) comprising KOMe and MeOH with an additional trans alcoholization unit
(TAU), in which NaOMe is reacted with EtOH to NaOEt and MeOH. Regarding the operating
conditions of the rectification column D and of the reactive distillation columns K(1) and K(2),
reference is made to Table 7a below. Regarding the relative mass flow rates, reference is made
to Table 7b below.

Table 7a
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Operating conditions of the columns D, K(1) and K(2) and TAU

PCT/EP2024/086253

Pressure at the top / bar(abs) 2.1
Temperature at the top / °C 84
Pressure at the bottom / bar(abs) 223
Temperature at the bottom / °C 124
Column D Theoretical stages 50
W(1), W(2) to theoretical stage from bottom 8th
M fed to theoretical stage from bottom 42th
Pressure at outlet of Cr(1) / bar(abs) 5
Pressure at outlet of C+(2) / bar(abs) 10
Pressure in CD(3) / bar(abs) 2.2
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89
Column K(1) Pressure at the bottom / bar(abs) 2.3
Temperature at the bottom / °C 117
Number of trays 40
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89
Column K(2) Pressure at the bottom / bar(abs) 2.3
Temperature at the bottom / °C 116
Number of trays 40
TAU Pressure at the top / bar(abs) 1
Temperature at the top / °C 64.3
Pressure at the bottom / bar(abs) 1.2
Temperature at the bottom / °C 95.5
Number of trays 80
Feed to tray 40
Table 7b

Relationships between the mass flow rates f of the different streams

Definition of

streams

Specified: H(1), H2)
M(1), M(2): part of condensate from CD(2)
H(1): NaOH 50 weight-% in water

H(2): KOH 48 weight-% in water
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f(G(1)) / f(H(1)) 13.3
f(G(2)) / f(H(2)) 9.03
fM(1)) 7 f(H(1)) 0.55
f(M(2)) / f(H(2)) 0.40
f(T(3)) 1 f(G) ™) 1.0
f(P(1)) 7 f(H(1)) 2.25
f(P(2)) / f(H(2)) 1.86
Ratios of f(waste gas) / f(G) *) <0.0015
mass flow rates | f(T(1)) / f(T(2)) 150
of streams Methanol to C(1)/ Methanol to C1(2) 3.8
Methanol to V(1) / methanol to V(1b) 0.091
Methanol to Vk(2) / methanol to V(1b) 0.033
f(T(1)) / f(T(4)) 321
f(Feed to TAU) / f(P(1)) 0.0235
Feed ethanol / f (Feed to TAU) 1.68
Reflux ratio of TAU 7
T(1b.2) / T(1b.1) 0.134

") f(G) = f(G(1)) + f(G(2))

P(1): 30 weight-% of sodium methoxide in methanol, < 1000 ppm of water.
P(2): 32 weight-% of potassium methoxide in methanol, < 1000 ppm of water.
S(1): 21 weight-% of sodium ethoxide in ethanol, <100 ppm of methanol.

S(2): methanol, <1000 ppm of ethanol

In the following, it is indicated how the mass flow rate of the methanol contained in the stream M
(methanol balance, fresh methanol stream), fueon(M), is calculated. In this calculation, the water
contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected. According to
this calculation, fueon(P(1)) is the mass flow rate of MeOH contained in the stream P(1),
fmeon(P(2)) is the mass flow rate of MeOH contained in the stream P(2), fucon(water) is the mass
flow rate of MeOH contained in the water stream, and fueon(waste gas) is the mass flow rate of

MeOH contained in the waste gas stream:

fmeon(M) = fmeon(P(1)) + fueon(P(2)) + fuecH(water) + fueon(waste gas)

7.1 fmeon(P(1)) = [(1-Cnaome) * F(P(1))] + [(Mwveor/Mnaon * Snaor) * f(H(1))]
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Molecular mass M / concentration ¢ values units
MwmeoH 32 kg/kmol
MnaoH 40 kg/kmol
CnaoH iN H(1) 0.5 kg/kg
Cnaowme iN P(1) 0.3 kg/kg

7.2 fweon(P(2)) = [(1-Crome) * f(P(2))] + [(Mmeor/Mkor * Cror) * f(H(2))]

Molecular mass M / concentration ¢ values units
MwmeoH 32 kg/kmol
Mion 56 kg/kmol
CkoH In H(2) 0.48 kg/kg
Ckome iN P(2) 0.32 kg/kg
7.3 fmeon(water) = 0.001 * f(water) (maximum value)
7.4 fueon(waste gas) = 0 (neglected)

In the following, it is indicated how the mass flow rate of the water contained in the stream water
(bottom stream of D, waste water stream), f(water), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected.

7.5 f(water) = froo(H(1)) + frzo(H(2)) + fro(M) - fu2o(waste gas)

fu2o(H(1)) is the mass flow rate of water contained in the stream H(1) and f0(H(2)) is

the mass flow rate of water contained in the stream H(2) and fx0(M) is the mass flow

rate of water contained in the stream M:

7.5.1  fa2o(H(1)) = [(1-Cnaon) * F(H(1))] + [(Mhzo/MnacH * CnaoH) * F(H(1))]

Molecular mass M / concentration ¢ values units
MHzo 18 kg/kmol
MnacH 40 kg/kmol
CnaoH in H(1) 0.5 kg/kg
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7.5.2  fuo(H(2)) = [(1-ckon) * {(H(2))] + [(Mu20/Mkon * ckon) * f(H(2))]

Molecular mass M / concentration ¢ values units
Moo 18 kg/kmol
MkoH 56 kg/kmol
Ckon in H(2) 0.48 kg/kg

7.53  frao(M) = 0.001 * f(M)

7.54  fio(waste gas) = 0 (neglected)

Example 5 is based on Example 4 above. Contrary to Example 4, a part of the mixture P(1), re-
moved from the column K(1), which comprises NaOMe and methanol is fed into the trans alco-
holization unit, preferably into the middle section of the trans alcoholization unit TAU. A stream
comprising ethanol, is fed into a bottom reboiler Vray of the trans alcoholisation unit TAU and
therein combined with a part of the bottoms stream removed from TAU and fed into Vrau of
TAU, wherein the combined stream is reintroduced into the trans alcoholisation unit TAU. A
stream S(2), which comprises MeOH, is removed from the upper section of the trans alcoholisa-
tion unit TAU, preferably as top stream, and a stream S(1) comprising NaOEt and enthanol, is

removed as bottoms stream from the trans alcoholisation unit TAU.

Contrary to Example 4, Two streams are prepared from stream T(1a), i.e. streams T(1a.1) and
(T1a.2), wherein a first part stream T(1a.1) is conducted as in Example 4, i.e. passed as a heat-
ing medium through the intermediate reboiler V(1a) of D and the resulting stream Tc(1a.1) is fed
to the first condensate drum CD(1). T(1a.2) is fed to the bottoms reboiler of trans alcoholization
unit TAU and the condensed stream T¢(1a.2) is fed to the first condensate drum CD(1).

Using stream T(1a.2) as heating medium for the bottoms reboiler of trans alcoholization unit

TAU Vqau allows to operate TAU without need for further external heating medium.

8. Example 6: (Based on Example 4) Simultaneous production of sodium methoxide
and potassium methoxide with top vapor recompression (first and second
compression units) for intermediate reboiler and bottom reboiler in rectifi-
cation column D, use of the 2" compression unit also for the bottom reboil-
ers Vk(1) and Vk(2) of K(1) and K(2) with third condensate drum CD(3) and
additional further trans alcoholization unit TAU, with use of a part of stream
T(1b) for heating TAU
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Fig. 14 shows a process scheme for preparing a mixture P(1) comprising NaOMe and MeOH

and a mixture P(2) comprising KOMe and MeOH with an additional trans alcoholization unit
(TAU), in which NaOMe is reacted with EtOH to NaOEt and MeOH. Regarding the operating
conditions of the rectification column D and of the reactive distillation columns K(1) and K(2),
reference is made to Table 8a below. Regarding the relative mass flow rates, reference is made
to Table 8b below.

Table 8a
Operating conditions of the columns D, K(1) and K(2) and TAU

Pressure at the top / bar(abs) 2.1
Temperature at the top / °C 84
Pressure at the bottom / bar(abs) 2.23
Temperature at the bottom / °C 124

Column D Theoretical stages 50
W(1), W(2) to theoretical stage from bottom 8th
M fed to theoretical stage from bottom 42th
Pressure at outlet of Ct(1) / bar(abs) 5
Pressure at outlet of C1(2) / bar(abs) 10
Pressure in CD(3) / bar(abs) 2.2
Pressure at the top / bar(abs) 2.15
Temperature at the top / °C 89

Column K(1) Pressure at the bottom / bar(abs) 2.3
Temperature at the bottom / °C 117
Number of trays 40
Pressure at the top / bar(abs) 215
Temperature at the top / °C 89

Column K(2) Pressure at the bottom / bar(abs) 2.3
Temperature at the bottom / °C 116
Number of trays 40

TAU Pressure at the top / bar(abs) 1
Temperature at the top / °C 64.3
Pressure at the bottom / bar(abs) 1.2
Temperature at the bottom / °C 95.5
Number of trays 80
Feed to tray 40
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Table 8b
Relationships between the mass flow rates f of the different streams

Specified: H(1), H(2)

Definition of M(1), M(2): part of condensate from CD(2)

streams H(1): NaOH 50 weight-% in water
H(2): KOH 48 weight-% in water
f(G(1)) / f(H(1)) 13.3
f(G(2)) / f(H(2)) 9.03
fFM(1)) 7 f(H(1)) 0.55
f(M(2)) / f(H(2)) 0.40
f(T(3)) /f(G) *) 1.0
f(P(1)) / f(H(1)) 2.25
f(P(2)) / f(H(2)) 1.86

Ratios of f(waste gas) / f(G) *) <0.0015

mass flow rates | f(T(1)) / f(T(2)) 90

of streams Methanol to Ct(1) / Methanol to C+(2) 3.3
Methanol to Vk(1) / methanol to V(1b) 0.091
Methanol to Vi(2) / methanol to V(1b) 0.033
f(T(1)) / f(T(4)) 28.8
f(Feed to TAU) / f(P(1)) 0.0235
Feed ethanol / f (Feed to TAU) 1.68
Reflux ratio of TAU 7
T(1b.2.2) / T(1b.1) 0.130

") §(G) =f(G(1)) + f(G(2))

P(1): 30 weight-% of sodium methoxide in methanol, < 1000 ppm of water.

P(2): 32 weight-% of potassium methoxide in methanol, < 1000 ppm of water.

S(1): 21 weight-% of sodium ethoxide in ethanol, <100 ppm of methanol.

S(2): methanol, <1000 ppm of ethanol

In the following, it is indicated how the mass flow rate of the methanol contained in the stream M

(methanol balance, fresh methanol stream), fweon(M), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected. According to

this calculation, fueon(P(1)) is the mass flow rate of MeOH contained in the stream P(1),

fmeon(P(2)) is the mass flow rate of MeOH contained in the stream P(2), fueon(water) is the mass
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flow rate of MeOH contained in the water stream, and fueon(waste gas) is the mass flow rate of

MeOH contained in the waste gas stream:

fumeon(M) = fmeor(P(1)) + fueon(P(2)) + fueon(water) + fucon(waste gas)

8.1 fveon(P(1)) = [(1-cnaome) * f(P(1))] + [(Mmeor/MnaoH * Cnaon) * f(H(1))]

Molecular mass M / concentration ¢ values units
MwmeoH 32 kg/kmol
MnacH 40 kg/kmol
CnaoH iN H(1) 0.5 kg/kg
Cnaome iN P(1) 0.3 kg/kg

8.2 fmeon(P(2)) = [(1-ckome) * F(P(2))] + [(Mwveon/Mkon * Cror) * f(H(2))]

Molecular mass M / concentration ¢ values units
Mwmeon 32 kg/kmol
Mkon 56 kg/kmol
Ckon iN H(2) 0.48 kg/kg
Ckome iN P(2) 0.32 ka/kg
8.3 fmeon(water) = 0.001 * f(water) (maximum value)
8.4 fweon(waste gas) = 0 (neglected)

In the following, it is indicated how the mass flow rate of the water contained in the stream water
(bottom stream of D, waste water stream), f(water), is calculated. In this calculation, the water

contents of P(1) and P(2), both being less than 1000 weight-ppm, are neglected.

8.5 f(water) = froo(H(1)) + fro(H(2)) + froo(M) - fuoo(waste gas)

fi2o(H(1)) is the mass flow rate of water contained in the stream H(1) and fu20(H(2)) is

the mass flow rate of water contained in the stream H(2) and fy20(M) is the mass flow

rate of water contained in the stream M:

8.5.1  frao(H(1)) = [(1-Cnaon) * F(H(1)] + [(Mhz0/Mnaor * CnaoH) * F(H(1))]
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Molecular mass M / concentration ¢ values units
Mhzo 18 kg/kmol
MpNacH 40 kg/kmol
CnaoH in H(1) 0.5 kg/kg

8.5.2  fh2o(H(2)) = [(1-Ckon) * f(H(2))] + [(Mu2o/Mkon * Ckon) * f(H(2))]

Molecular mass M / concentration ¢ values units
Mr2o 18 kg/kmol
Mkon 56 kg/kmol
Ckon in H(2) 0.48 ka/kg

8.53 fuzo(M) = 0.001 * f(M)

8.54 fuyo(waste gas) = 0 (neglected)

Example 6 is based on Example 4 above. Contrary to Example 4, a part of the mixture P(1), re-
moved from the column K(1), which comprises NaOMe and methanol is fed into the trans alco-
holization unit, preferably into the middle section of the trans alcoholization unit TAU. A stream
comprising ethanol, is fed into a bottom reboiler Vrau of the trans alcoholisation unit TAU and
therein combined with a part of the bottoms stream removed from TAU and fed into Vyau of
TAU, wherein the combined stream is reintroduced into the trans alcoholisation unit TAU. A
stream S(2), which comprises MeOH, is removed from the upper section of the trans alcoholisa-
tion unit TAU, preferably as top stream, and a stream S(1) comprising NaOEt and enthanol, is

removed as bottoms stream from the trans alcoholisation unit TAU.

As in Example 4, two streams are prepared from stream T(1Db), i.e. streams T(1b.1) and (T1b.2),
wherein stream T(1b.1) is conducted as in Example 4. Contrary to Example 4, stream T(1b.2) is
split into 2 steams T(1b.2.1), T(1b.2.2). T(1b.2.1) is again split into two streams, wherein
T(1b.2.1) —after splitting into T(1b.2.1.1) and T(1b.2.1.2) is passed as a heating medium through
the bottom reboilers Vk(1) and Vk(2) of reactive distillation columns K(1) and K(2). The resulting
condensed streams after V(1) and Vk(2) are combined and fed as condensed stream
Tc(1b.2.1) into the third condensate drum CD(3). T(1b.2.2) is fed to the bottoms reboiler of trans
alcoholization unit TAU and the condensed stream T.(1b.2.2) is fed to the third condensate
drum CD(3).
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Using a part of stream T(1b.2), i.e. stream T(1b.2.2), as heating medium for the bottoms reboiler
of trans alcoholization unit TAU Vrau allows to operate TAU without need for further external

heating medium.

Short description of the Figures

Fig. 1 shows a schematic overview of a process according to the present invention
wherein a vapor phase V comprising methanol is obtained at the top of the rectification column
D. From said vapor phase V, three (dry) methanol streams are prepared, said at least three
streams comprising a vapor stream G and two streams T(1a) and T(1b), wherein initially, from
vapor phase V a vapor stream G and a vapor stream T(1) are prepared, followed by preparation
of T(1a) and T(1b) from stream T(1). For preparing the streams T(1a) and T(1b), a first com-
pression unit C+(1) and a second compression unit C+(2) are employed. At least a part of the
stream T(1a) obtained from C+(1) is then passed as a heating medium through an intermediate
reboiler V(1a) of the rectification column D, wherein the stream condensates, thereby obtaining
a stream T¢(1a) and at least a part of the stream T(1b) obtained from C+(2) is passed as a heat-
ing medium through a bottom reboiler V(1b) of the rectification column D, obtaining a stream
Tc(1b). The gas stream G, exhibiting a flow rate f(G), is passed through a compressor Cg, and
the thus compressed stream is then divided into two compressed streams G(1) and G(2), both
having the same composition as G. The stream G(1) exhibits a flow rate f(G(1)), the stream
G(2) exhibits a flow rate f(G(2)), wherein f(G(1))+f((G2))=f(G). The compressed stream G(1) is
fed into the lower part of reactive distillation column K(1), wherein into the upper part of K(1), a
liquid aqueous stream H(1) comprising a dissolved alkali metal hydroxide A(1)OH is fed. A part
of the bottoms stream removed from the column K(1) is fed into the reboiler Vk(1) of K(1), the
other part of the bottoms stream is the mixture P(1) comprising alkali metal methoxide A(1)OMe
and methanol. From the top of the column K(1), which is operated without reflux, a gas stream
W(1) essentially consisting of methanol and water is removed, wherein W(1) is fed into a lower
part of the rectification column D. The compressed stream G(2) is then fed into the lower part of
reactive distillation column K(2), wherein into the upper part of K(2), a liquid aqueous stream
H(2) comprising a dissolved alkali metal hydroxide A(2)OH is fed. A part of the bottoms stream
removed from the column K(2) is fed into the reboiler Vk(2) of K(2), the other part of the bottoms
stream is the mixture P(2) comprising alkali metal methoxide A(2)OMe and methanol. From the
top of the column K(2), which is operated without reflux, a gas stream W(2) essentially consist-
ing of methanol and water is removed, wherein W(2) is fed, together with W(1), into a lower part
of the rectification column D. The realization of the reflux ratio for rectification column D is
shown in the upper part of Fig. 1, wherein realizing the reflux ratio comprises preparing from the

vapor phase V a further vapor stream T(2), passing said stream T(2) through a condenser V(2),
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obtaining a liquid stream T(3) and a waste gas stream T(2w), and feeding the liquid stream T(3)
into the top of the rectification column D. Additionally, T¢(1a) and/or T¢(1b), preferably T.(1a)
and Tc(1b), each at least partially, is/are fed to a first condensate drum CD(1), wherein from said
first condensate drum CD(1), a gas stream T(1g) and a liquid stream T(1l) are removed, said
gas stream T(1g) being fed into the condenser V(2) and said liquid stream T(1l) being combined
with the liquid streams T(2l) and (T2gl) in a second condensate drum CD(2) in depressurized
form, obtaining a combined liquid stream which is fed as the stream T(3) into the top of the recti-

fication column D.

Fig. 2 shows a schematic overview of a process according to the present invention
wherein a vapor phase V comprising methanol is obtained at the top of the rectification column
D. From said vapor phase V, three (dry) methanol streams are prepared, said at least three
streams comprising a vapor stream G and two streams T(1a) and T(1b), wherein initially, from
vapor phase V a vapor stream G and a vapor stream T(1) are preparing, followed by prepara-
tion of T(1a) and T(1b) from stream T(1). For preparing the streams T(1a) and T(1b), a first
compression unit Ct(1) and a second compression unit C1(2) are employed, wherein stream
T(1) is initially fed to the first compression unit Ct(1) and the resulting stream after CT(1) is then
split into two streams, wherein a first part stream thereof T(1a) is fed a heating medium through
an intermediate reboiler VV(1a) of the rectification column D, wherein the stream condensates,
thereby obtaining a stream Tc(1a). A second part stream thereof is fed to the second compres-
sion unit CT(2), and at least a part of the stream T(1b) obtained from C+(2) is passed as a heat-
ing medium through a bottom reboiler V(1b) of the rectification column D, wherein the stream
condensates, thereby obtaining a stream Tc(1b). The gas stream G, exhibiting a flow rate f(G),
is passed through a compressor Cg, and the thus compressed stream is then divided into two
compressed streams G(1) and G(2), both having the same composition as G. The stream G(1)
exhibits a flow rate f(G(1)), the stream G(2) exhibits a flow rate f(G(2)), wherein
f(G(1))+((G2))=f(G). The compressed stream G(1) is fed into the lower part of reactive distilla-
tion column K(1), wherein into the upper part of K(1), a liquid aqueous stream H(1) comprising a
dissolved alkali metal hydroxide A(1)OH is fed. A part of the bottoms stream removed from the
column K(1) is fed into the reboiler Vk(1) of K(1), the other part of the bottoms stream is the mix-
ture P(1) comprising alkali metal methoxide A(1)OMe and methanol. From the top of the column
K(1), which is operated without reflux, a gas stream W(1) essentially consisting of methanol and
water is removed, wherein W(1) is fed into a lower part of the rectification column D. The com-
pressed stream G(2) is then fed into the lower part of reactive distillation column K(2), wherein
into the upper part of K(2), a liquid aqueous stream H(2) comprising a dissolved alkali metal hy-
droxide A(2)OH is fed. A part of the bottoms stream removed from the column K(2) is fed into

the reboiler Vk(2) of K(2), the other part of the bottoms stream is the mixture P(2) comprising al-
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kali metal methoxide A(2)OMe and methanol. From the top of the column K(2), which is oper-
ated without reflux, a gas stream W(2) essentially consisting of methanol and water is removed,
wherein W(2) is fed, together with W(1), into a lower part of the rectification column D. The reali-

zation of the reflux ratio for rectification column D is as described in Fig. 1 above.

Fig. 3 shows a schematic overview of a process according to the present invention as in
Fig. 1 with an additional third compression unit C1(3). A vapor phase V comprising methanol is
obtained at the top of the rectification column D. From said vapor phase V, four (dry) methanol
streams are prepared, said at least four streams comprising vapor stream G, stream T(1a),
stream T(1b), and a further stream T(1c), said stream T(1c) having a pressure prag and a tem-
perature Traq With prac > pv and True > Ty, Initially, from vapor phase V a vapor stream G and
a vapor stream T(1) is prepared, followed by preparation of T(1a) and T(1b) from stream T(1).
For preparing the streams T(1a) and T(1b), a first compression unit C+(1) and a second com-
pression unit C+(2) are employed, wherein a first part of T(1) is passed through C+(1) obtaining
T(1a) and a second part of T(1) is passed through C1(2) obtaining T(1b). At least a part of the
stream T(1a) obtained from Cr(1) is then passed as a heating medium through an intermediate
reboiler V(1a) of the rectification column D, wherein the stream condensates, thereby obtaining
a stream T¢(1a) and at least a part of the stream T(1b) obtained from C+(2) is passed as a heat-
ing medium through a bottom reboiler V(1b) of the rectification column D, wherein the stream
condensates, thereby obtaining a stream Tc(1b). For preparing the stream T(1c), the third com-
pression unit C1(3) is employed, wherein a further part of T(1a) is passed through the third com-
pression unit C1(3), obtaining T(1c). At least a part of T(1c) (T(1c.1)) is then passed as a heat-
ing medium through reboiler Vk(1) of K(1), wherein the stream condensates, thereby obtaining a
stream Tc(1c.1) at least another part of T(1¢) (T(1c.2)) is then passed as a heating medium
through reboiler Vk(2) of K(2) wherein the stream condensates, thereby obtaining a stream
Tc(1¢.2). The realization of the reflux ratio for rectification column D is as described in Fig. 1
above, wherein additionally, Tc(1c.1) and Tc(1c¢.2) are combined and fed as T¢(1c¢) into the first

condendate drum.

Fig. 4 shows a schematic overview of a process according to the present invention as in
Fig. 2 with an additional third compression unit C1(3). A vapor phase V comprising methanol is
obtained at the top of the rectification column D. From said vapor phase V, four (dry) methanol
streams are prepared, said at least four streams comprising vapor stream G, stream T(1a),
stream T(1b), and a further stream T(1c¢), said stream T(1¢) having a pressure prac and a tem-
perature Ttqe) with prae > pv and Trae > Tv. For preparing the streams T(1a) and T(1b), a first
compression unit Ct(1) and a second compression unit Ct(2) are employed, wherein stream
T(1) is initially divided into at least two streams, wherein a first part of stream of T(1) is passed

through Cr(1), obtaining T(1a), and a second part stream of T(1) is passed through the third
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compression unit Ct(3), obtaining T(1c). T(1a) obtained from C+(1) is divided into at least two
streams and a part stream of T(1a) is fed as a heating medium through an intermediate reboiler
V(1a) of the rectification column D, wherein the stream condensates, thereby obtaining a stream
Te(1a). A second part stream of T(1a) is fed to the second compression unit Cr(2), and at least
a part of the stream T(1b) obtained from Cr(2) is passed as a heating medium through a bottom
reboiler V(1b) of the rectification column D, wherein the stream condensates, thereby obtaining
a stream T¢(1b).

At least a part of T(1c) (T(1c.1)) is then passed as a heating medium through reboiler V(1) of
K(1), wherein the stream condensates, thereby obtaining a stream Tc(1c¢.1) at least another part
of T(1c) (T(1¢.2)) is then passed as a heating medium through reboiler Vk(2) of K(2) wherein the
stream condensates, thereby obtaining a stream Tc(1¢.2). The realization of the reflux ratio for
rectification column D is as described in Fig. 1 above, wherein additionally, Tc(1¢.1) and

Tc(1¢.2) are combined and fed as Tc(1¢) into the first condendate drum.

Fig. 5 shows a schematic overview of a process according to the present invention as in
Fig. 1 with an additional third compression unit C1(3). A vapor phase V comprising methanol is
obtained at the top of the rectification column D. From said vapor phase V, four (dry) methanol
streams are prepared, said at least four streams comprising vapor stream G, stream T(1a),
stream T(1b), and a further stream T(1c), said stream T(1c) having a pressure prqq and a tem-
perature Traq) With prae > pv and True > Ty, Initially, from vapor phase V a vapor stream G and
a vapor stream T(1) is prepared, followed by preparation of T(1a), T(1b) and T(1c) from stream
T(1). For preparing the streams T(1a) and T(1b), a first compression unit Ct(1) and a second
compression unit Ct(2) are employed, wherein a first part of T(1) is passed through C+(1) ob-
taining T(1a) and a second part of T(1) is passed through C+(2) obtaining T(1b). A third part of
T(1) is passed through C1(3) obtaining T(1c). At least a part of the stream T(1a) obtained from
C1(1) is then passed as a heating medium through an intermediate reboiler V(1a) of the rectifi-
cation column D, wherein the stream condensates, thereby obtaining a stream T¢(1a) and at
least a part of the stream T(1b) obtained from C+(2) is passed as a heating medium through a
bottom reboiler V(1b) of the rectification column D, wherein the stream condensates, thereby
obtaining a stream Tc(1b).

At least a part of T(1c) (T(1c.1)) is then passed as a heating medium through reboiler V(1) of
K(1), wherein the stream condensates, thereby obtaining a stream Tc(1c.1) at least another part
of T(1c) (T(1c.2)) is then passed as a heating medium through reboiler Vk(2) of K(2) wherein the
stream condensates, thereby obtaining a stream Tc(1¢.2). The realization of the reflux ratio for
rectification column D is as described in Fig. 1 above, wherein additionally, Tc(1c.1) and

Tc(1¢.2) are combined and fed as Tc(1c) into the first condendate drum.
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Fig. 6 shows a schematic overview of a process according to the present invention as in
Fig. 2 with an additional third compression unit C1(3). A vapor phase V comprising methanol is
obtained at the top of the rectification column D. From said vapor phase V, four (dry) methanol
streams are prepared, said at least four streams comprising vapor stream G, stream T(1a),
stream T(1b), and a further stream T(1c¢), said stream T(1¢) having a pressure prac and a tem-
perature Tt with prae) > pv and Trae > Tv. For preparing the streams T(1a), T(1b) and T(1c¢), a
first compression unit Cr(1), a second compression unit Ct(2), and a third compression unit
C1(3) are employed, wherein stream T(1) is initially passed through Cr(1), obtaining T(1a). T(1a)
is splitinto at least three part streams, wherein a part stream thereof is fed as a heating medium
through an intermediate reboiler V(1a) of the rectification column D, wherein the stream conden-
sates, thereby obtaining a stream T¢(1a), while another part thereof is passed through Ct(2),
obtaining T(1b) and still another part thereof is passed through C+(3), obtaining T(1c). At least a
part of the stream T(1b) obtained from C+(2) is passed as a heating medium through a bottom
reboiler V(1b) of the rectification column D, wherein the stream condensates, thereby obtaining
a stream T¢(1b).

At least a part of T(1¢) (T(1c.1)) is then passed as a heating medium through reboiler V(1) of
K(1), wherein the stream condensates, thereby obtaining a stream T¢(1c.1) at least another part
of T(1c) (T(1c.2)) is then passed as a heating medium through reboiler Vk(2) of K(2) wherein the
stream condensates, thereby obtaining a stream T¢(1c.2). The realization of the reflux ratio for
rectification column D is as described in Fig. 1 above, wherein additionally, T¢(1¢.1) and

Tc(1c.2) are combined and fed as Tc(1c) into the first condendate drum.

Fig. 7 shows a schematic overview of a comparative process, without compression units

as used in Reference Example 1.

Fig. 8 shows a schematic overview of a comparative process, with only a first compression

unit Cr(1) as used in Reference Example 2.

Fig. 9 shows a schematic overview of a process according to the present invention as in
Fig. 1 with first and second compression units Ct(1), Ct(2) and as used in Example 1, supple-
mented with methanol addition shown for rectification column D and reactive columns K(1) and
K(2) as well as with realization of the reflux ratio for rectification column D as in Fig. 1. Contrary
to Fig. 1, the stream G is not compressed in a compressor CG but rather separated into two
streams G(1) and G(2), wherein each of G(1), G(2) is passed through a compressor Cs(1),

Ce(2) before being passed into the respective reactive reactive distillation column K(1), K(2).

Fig. 10 shows a schematic overview of a process according to the present invention as in

Fig. 1 with first and second compression units Ct(1), C1(2) as used in Example 2, supplemented
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with methanol addition shown for rectification column D and reactive columns K(1) and K(2) as
well as with realization of the reflux ratio for rectification column D as in Fig. 1. Contrary to Fig.
1, the stream G is not compressed in a compressor CG but rather separated into two streams
G(1) and G(2), wherein each of G(1), G(2) is passed through a compressor Ca(1), Ca(2) before
being passed into the respective reactive distillation column K(1), K(2). Furthermore, stream
T(1b) from C1(2) is split into two streams, wherein a first part of the stream T(1b) (T(1b.1)) is
passed as a heating medium through a bottom reboiler V(1b) of the rectification column D,
wherein the stream condensates, thereby obtaining a stream T.(1b.1) having a temperature
Treab.1y With Trepn.1y < Trapy; and a second part of stream T(1b) (T(1b.2)) is, after further division
into substreams T(1b.2.1) and T(1b.2.2) passed as a heating medium through the bottom reboil-
ers Vk(1) and Vk(2) of reactive distillation columns K(1) and K(2). The resulting condensed
streams after Vk(1) and Vk(2) are combined and fed as condensed stream T;(1b.2) into the first
condensate drum CD(1), into which also T¢(1a), Tc(1b.1) are fed.

Fig. 11 shows a schematic overview of a process according to the present invention as in
Fig. 5 with first, second and third compression units C1(1), Cr(2) and C1(3) as used in Example
3, supplemented with methanol addition shown for rectification column D and reactive columns
K(1) and K(2) as well as with realization of the reflux ratio for rectification column D as de-
scribed above. Contrary to Fig. 5, the stream G is not compressed in a compressor CG but ra-
ther separated into two streams G(1) and G(2), wherein each of G(1), G(2) is passed through a
compressor Ca(1), Ca(2) before being passed into the respective reactive distillation column
K(1), K(2). Furthermore, stream T(1c) from C1(3) is divided into two streams T(1c.1) and
T(1c.2), wherein T(1c.1) passed as a heating medium through the bottom reboiler V(1) of reac-
tive distillation column K(1) and T(1c.2) is passed as heating medium through the bottom re-
boiler Vk(2) of reactive distillation column K(2). The resulting condensed streams after Vk(1) and
Vk(2) are combined and fed as condensed stream Tc(1c¢) into the first condensate drum CD(1),
into which also Tc(1a), T.(1b) are fed.

Fig. 12 shows a schematic overview of a process according to the present invention as in
Fig. 10 with first and second compression units Cr(1), Ct(2) and as used in Example 4, supple-
mented with methanol addition shown for rectification column D and reactive columns K(1) and
K(2) as well as with realization of the reflux ratio for rectification column D as in Fig. 10. Con-
trary to Fig. 10 (and to Fig. 1), the streams Tc(1b.1) and T¢(1b.2) are not combined with T(1a)
and fed to CD(1) but are rather fed separately to a third condensation drum CD(3), from which a
stream T(4) is obtained and fed into the top of rectification column D and a further stream T(5) is
obtained from CD(3), which is fed to CD(2). T.(1a) is conducted alone as described for Fig. 10
and for Fig. 1 respectively, i.e. Tc(1a) at least partially, is/are fed to the first condensate drum

CD(1), wherein from said first condensate drum CD(1), a gas stream T(1g) and a liquid stream
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T(11) are removed, said gas stream T(1g) being fed into the condenser V(2) and said liquid
stream T(1l) being combined with the liquid streams T(2l) and (T2gl) and with T(5) in a second
condensate drum CD(2) in depressurized form, obtaining a combined liquid stream which is fed

as the stream T(3) into the top of the rectification column D.

Fig. 13 shows a schematic overview of a process according to the present invention as in
Fig. 12 with an additional trans alcoholization unit TAU, wherein three streams are prepared
from stream T(1b), i.e. streams T(1b.1), (T1b.2) and T(1b.3), wherein streams T(1b.1), (T1b.2)
are conducted as in Fig. 12, wherein stream (T(1b.2)) is, after further division into sub-streams
T(1b.2.1) and T(1b.2.2) passed as a heating medium through the bottom reboilers Vk(1) and
Vk(2) of reactive distillation columns K(1) and K(2). The resulting condensed streams after V(1)
and Vk(2) are combined and fed as condensed stream T¢(1b.2) into the third condensate drum
CD(3). Stream T(1b.3) is fed to the bottoms reboiler of trans alcoholization unit TAU and the
condensed stream Tc(1b.3) is fed to the third condensate drum CD(3). A part of the mixture
P(1), removed from the column K(1), which comprises alkali metal methoxide A(1)OMe and
methanol is fed into the trans alcoholization unit TAU, preferably into the middle section of the
trans alcoholization unit TAU. A stream comprising an alcohol XOH, with X being a C2 to C10
alkyl group, preferably an ethyl group (XOH = ethanol), is fed into a bottom reboiler Vrau of the
trans alcoholisation unit TAU and therein combined with a part of the bottoms stream removed
from the TAU and fed into V1au of TAU, wherein the combined stream is reintroduced into the
trans alcoholisation unit TAU. A stream S(0), which comprises MeOH, is removed from the up-
per section of the trans alcoholisation unit TAU, preferably as top stream, and condensed to
give a stream S(2), and a stream S(1) comprising alcohol XOH and A(1)OX with X being a C2
to C10 alkyl group, preferably A(1)OEt, is removed as bottoms stream from the trans alcoholisa-
tion unit TAU.

Fig. 14 shows a schematic overview of a process according to the present invention as in
Fig. 12 with additional trans alcoholization unit, wherein two streams are prepared from stream
T(1b), i.e. streams T(1b.1) and (T1b.2), wherein stream T(1b.1) is conducted as in Fig. 12, while
stream T(1b.2) is split into two steams T(1b.2.1) and T(1b.2.2). T(1b.2.1) is, after further division
into substreams T(1b.2.1.1) and T(1b.2.1.2) passed as a heating medium through the bottom
reboilers Vk(1) and Vk(2) of reactive distillation columns K(1) and K(2). The resulting condensed
streams after Vk(1) and Vk(2) are combined and fed as condensed stream T.(1b.2.1) into the
third condensate drum CD(3). T(1b.2.2) is fed to the bottoms reboiler of trans alcoholization unit
and the condensed stream T.(1b.2.2) is fed to the third condensate drum CD(3). A part of the
mixture P(1), removed from the column K(1), which comprises alkali metal methoxide A(1)OMe
and methanol is fed into the trans alcoholization unit, preferably into the middle section of the

trans alcoholization unit. A stream comprising an alcohol XOH, with X being a C2 to C10 alkyl
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group, preferably an ethyl group (XOH = ethanol), is fed into a bottom reboiler Vrau of the trans
alcoholisation unit TAU and therein combined with a part of the bottoms stream removed from
the TAU and fed into Vrau of TAU, wherein the combined stream is reintroduced into the trans
alcoholisation unit TAU. A stream S(0), which comprises MeOH, is removed from the upper sec-
tion of the trans alcoholisation unit TAU, preferably as top stream, and condensed to give a
stream S(2), and a stream S(1) comprising alcohol XOH and A(1)OX with X being a C2 to C10
alkyl group, preferably A(1)OEt, is removed as bottoms stream from the trans alcoholisation unit
TAU.

Fig. 15 shows a schematic overview of a process according to the present invention as in
Fig. 12 with additional trans alcoholization unit, wherein two streams are prepared from stream
T(1b), i.e. streams T(1b.1) and (T1b.2), wherein stream T(1b.1) is conducted as in Fig. 12, while
stream T(1b.2) is, after further division into substreams T(1b.2.1) and T(1b.2.2) passed as a
heating medium through the bottom reboilers Vk(1) and Vk(2) of reactive distillation columns
K(1) and K(2). The resulting condensed streams after Vk(1) and Vk(2) are combined and fed as

condensed stream T¢(1b.2) into the third condensate drum CD(3).

Furthermore, two streams are prepared from stream T(1a), i.e. streams T(1a.1) and (T1a.2),
wherein stream T(1a.1) is conducted as in Fig. 12, i.e. passed as a heating medium through the
intermediate reboiler V(1a) of D and the resulting stream Tc(1a.1) is fed to the first condensate
drum CD(1). T(1a.2) is fed to the bottoms reboiler of trans alcoholization unit and the con-
densed stream Tq(1a.2) is fed to the first condensate drum CD(1). A part of the mixture P(1), re-
moved from the column K(1), which comprises alkali metal methoxide A(1)OMe and methanol is
fed into the trans alcoholization unit, preferably into the middle section of the trans alcoholiza-
tion unit. A stream comprising an alcohol XOH, with X being a C2 to C10 alkyl group, preferably
an ethyl group (XOH = ethanol), is fed into a bottom reboiler Vrau of the trans alcoholisation unit
TAU and therein combined with a part of the bottoms stream removed from the TAU and fed
into Vrau of TAU, wherein the combined stream is reintroduced into the trans alcoholisation unit
TAU. A stream S(0), which comprises MeOH, is removed from the upper section of the trans al-
coholisation unit TAU, preferably as top stream, and condensed to give a stream S(2), and a
stream S(1) comprising alcohol XOH and A(1)OX with X being a C2 to C10 alkyl group, prefera-

bly A(1)OEt, is removed as bottoms stream from the trans alcoholisation unit TAU.

Fig. 16 For simplification, the preparation of the at least three streams from the vapor phase
V, said at least three streams comprising a vapor stream G and T(1) and streams T(1a) and
T(1b) respectively as well as T(2) is shown in Figures 1 to 15 above in that each of these
streams G, T(1) and T(2) is taken directly from the top of the rectification column D. However, it

is a preferred set-up to take of vapor phase V via a single line from the top of the rectification
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column D and to take therefrom streams G, T(1) and T(2) via split-of lines. This preferred set-up

is schematically shown in Fig. 16 and is applicable for each of Figures 1 to 15.
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1.  Anintegrated process for simultaneously preparing n mixtures P(i) comprising alkali metal

methoxide and methanol, comprising

providing n reactive distillation columns K(i);

providing n aqueous liquid streams H(i), a given stream H(i) comprising a dissolved alkali

metal hydroxide A(i))OH, wherein n is an integer with n=2 and i=1...n; and

providing a rectification column D comprising at least one intermediate reboiler V(1a) and

at least one bottom reboiler (V1b);

providing a first compression unit C+(1), a second compression unit Ct(2) and at least one

further compression unit Cg;

wherein the process comprises preparing the one or more alkali metal methoxides in the n

reactive distillation column K(i) under reactive distillation conditions from the n streams

H(i) and n streams G(i) comprising methanol, thereby obtaining n top streams W(i) com-

prising methanol and water; and obtaining n bottoms streams P(i) comprising alkali metal

methoxide A(i)OMe and methanol;

the process further comprising

C)

(b)

©

(d)

(e)

(f)

obtaining a vapor phase VV comprising methanol at the top of the rectification column
D, said vapor phase V having a pressure py and a temperature Ty;

preparing at least three streams from the vapor phase V, said at least three streams
comprising a vapor stream G having a pressure ps and a temperature Tg with ps =
pv and Ts = Tv, and further comprising two streams T(1a) and T(1b), said stream
T(1a) having a pressure prua) and a temperature Tr¢a) With pria) > pv and Traa > Ty
and said stream T(1b) having a pressure pru) and a temperature Trap) with prap) >
pv and Traw > Tv, wherein for preparing the streams T(1a) and T(1b), the first com-
pression unit Cr(1) and the second compression unit Cr(2) are employed,;

preparing n streams G(i) from the vapor stream G, each of the streams G(i) having a
pressure pag and a temperature T with peg > pe and Teg > Te for each stream
G(i), and feeding each stream G(i) into the respective reactive distillation column
K(i), wherein for preparing the n streams G(i), the at least one compression unit Ce
is employed;

passing at least a part of the stream T(1a) as a heating medium through an interme-
diate reboiler V(1a) of the rectification column D, obtaining a stream Tc(1a) having a
temperature Trc¢a With Trepa) < T1¢1a);

passing at least a part of the stream T(1b) as a heating medium through a bottom
reboiler V(1b) of the rectification column D, obtaining a stream T¢(1b) having a tem-
perature Treup With Treap < T11b),

feeding one or more of

PCT/EP2024/086253



10

15

20

25

30

35

WO 2025/125585

PCT/EP2024/086253
-86 -
(f.1) atleast a part of one or more of the top streams W(i),
(f.2) atleast a part of the stream T¢(1a), and
(f.3) atleast a part of the stream T¢(1b)
into the rectification column D.

The process of claim 1, wherein preparing the at least three streams according to (b) com-

prises

(b.1) splitting the vapor phase V into at least two vapor streams comprising the
stream G and a vapor stream T(1) having a pressure prqy and a temperature
Trny with 0.95 < prny/pv < 1.00;

(b.2) preparing at least the two streams T(1a) and T(1b) from the vapor stream

T().

The process of claim 2, wherein (b.2) comprises splitting vapor stream T(1) into at least
two streams and passing a first part stream of T(1) through the first compression unit
C+(1), obtaining T(1a), and passing a second part stream of T(1) through the second com-

pression unit C1(2), obtaining T(1b).

The process of claim 2, wherein (b.2) comprises passing vapor stream T(1) through the
first compression unit Ct(1), obtaining T(1a); and passing a part of T(1a) through the sec-

ond compression unit Cr(2), obtaining T(1b).

The process of any one of claims 1 to 4, wherein a further stream T(2) is prepared from
the vapor phase V and said stream T(2) is passed through the condenser V(2), obtaining
a liquid stream T(2I) and a gas stream T(2g); wherein the gas stream T(2g) is passed
through a condenser V(3), obtaining a liquid stream T(2gl) and a waste gas stream T(2w);
and the liquid streams T(2I) and (T2gl) are combined in a second condensate drum CD(2)

in depressurized form.

The process of any one of claims 1 to 5, wherein

Tc(1a) at least partially is fed to a first condensate drum CD(1), wherein from said first
condensate drum CD(1), a gas stream T(1g) and a liquid stream T(11) are removed, said
gas stream T(1g) being fed into the condenser V(2) and said liquid stream T(1l) being
combined with the liquid streams T(2l) and (T2g) in depressurized form; and

To(1b) at least partially is fed to a third condensate drum CD(3), wherein from said third
condensate drum CD(3) a gaseous stream T(4) is obtained, which is fed into the top of the
rectification column D and/or into the vapor phase V and/or into the stream G and/or into

the stream T(1), preferably into the top of the rectification column D or into the vapor
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phase V or into the stream G or into the stream T(1), more preferably into the top of the
rectification column D or into the vapor phase V, and from said condensate drum CD(3)
further a liquid stream T(5) is obtained, which is fed to the second condensate drum
CD(2), wherein T(5) is combined with the liquid streams T(2l) and (T2gl) in CD(2) in de-
pressurized form,

obtaining a combined liquid stream from the second condensate drum CD(2), which is fed

as the stream T(3) into the top of the rectification column D.

The process of any one of claims 3 to 6, wherein the n reactive columns K(i) have each a

reboiler, preferably bottom reboiler, Vk(i) and wherein (e) comprises

(e.1) passing at least a first part of the stream T(1b) (T(1b.1)) as a heating medium
through a bottom reboiler V(1b) of the rectification column D, obtaining a
stream Tc(1b.1) having a temperature Tre¢b.1) With Tre(b.1y < Trin;

(e.2) passing at least a second part of stream T(1b) (T(1b.2)) as a heating medium
through at least one bottom reboiler Vk(i) of one of the n reactive distillation
column K(i), obtaining a stream T¢(1b.2) having a temperature Trcub.2) with

Treab2) < Traw).

The process of any one of embodiments 1 to 7, wherein at least one of the n bottoms
streams P(i) comprising alkali metal methoxide A(i)OMe and methanol is at least partially
fed to a trans alcoholisation unit TAU, wherein

(x) the (part)stream comprising alkali metal methoxide A(i)OMe and methanol is con-
tacted in the trans alcoholisation unit TAU with an alcohol HOX, wherein X repre-
sents an alkyl residue selected from the group consisting of C2 to C10 alkyl, prefera-
bly C2 alkyl, thereby obtaining a stream S(1) comprising alkali metal alkoxide A(i)OX
and alcohol XOH and a stream $(2) comprising methanol;

(y) removing the stream S(2) comprising methanol from the trans alcoholisation unit
TAU, preferably as a liquid stream, more preferably as a liquid top stream; and re-
moving the stream S(1) comprising alkali metal alkoxide A(i)OX and alcohol XOH
from the trans alcoholisation unit TAU, preferably as a liquid stream, more preferably
as a liquid stream from the lower part of TAU, more preferably as a liquid bottoms

stream.

The process of any one of claims 1 to 8, comprising providing a third compression unit
C+(3), wherein (b) comprises preparing at least four streams from the vapor phase V, said
at least four streams comprising vapor stream G, stream T(1a), stream T(1b), and a fur-

ther stream T(1c), said stream T(1c) having a pressure pr¢e and a temperature T with
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Prie) > pv and Trae) > Tv, wherein for preparing the stream T(1c¢), the third compression

unit Cr(3) is employed.

The process of claim 9, wherein the n reactive columns K(i) have each a reboiler, prefera-
bly bottom reboiler, V(i) and wherein at least a part of T(1c) is passed as heating medium
through at least one bottom reboiler V(i) of one of the n reactive distillation column K(i),

obtaining a stream T¢(1c) having a temperature Tre¢c) With Tre1e) < Tr(1e).

The process of any one of claims 1 to 10, wherein a stream T(Di) having a temperature
Troj is taken from the rectification column D at an intermediate position and passed for
heating purpose through the intermediate reboiler V(1a) of the rectification column D, ob-
taining a heated stream Tw(Di) having a temperature Ttnpi with Tnoi > TTo), Wherein
heated stream Tn(Di) is reintroduced into rectification column D;

and

wherein a stream T(Db) having a temperature Tty is taken from the rectification column
D at a bottom position and passed for heating purpose through the bottom reboiler VV(1b)
of the rectification column D, obtaining a stream Tn(Db) having a temperature T on) with
Trow > TTop), wherein heated stream Ty(Db) is reintroduced into rectification column D;
and/or, preferably and,;

wherein a bottom stream T(Ki) having a temperature Tr; is taken from the bottom of the
n reactive columns K(i) and passed for heating purpose through a bottom reboiler V(i),
thereby obtaining a heated stream Ty (Ki) having a temperature Thra) and wherein Trri) >

Tr; wherein heated stream Tr(Ki) is reintroduced into rectification column D.

The process of any one of claims 1 to 11, further comprising
(g) feeding a stream M comprising methanol into the rectification column D at a position
I(M).

The process of any one of claims 1 to 12, wherein a stream H(1) comprises dissolved so-
dium hydroxide and a stream H(2) comprises dissolved potassium hydroxide, wherein so-
dium methoxide is prepared in the reactive distillation column K(1) from which the stream
W(1) is obtained and potassium methoxide is prepared in the reactive distillation column
K(2) from which the stream W(2) is obtained.

The process of any one of claims 1 to 13, wherein (f.1) comprises
(f.1.1) feeding at least a part of the top stream W(1) into the lower part of the rectifica-

tion column D at a position [(1);

PCT/EP2024/086253



10

15

20

25

30

35

WO 2025/125585

15.

16.

17.

PCT/EP2024/086253
-89 -
(f.1.2) feeding at least a part of the top stream W(2) into the lower part of the rectifica-
tion column D at a position |(2), wherein the position |(2) is located below the po-
sition I(1);
wherein between the positions 1(1) and I(2), the rectification column D is equipped with in-
ternals.

The process of any one of claims 1 to 13, wherein (f) comprises

(f.1) feeding at least a part of the top stream W(1) into the lower part of the rectifica-
tion column D at a position |(1);

(f.2) at least partially condensing at least a part of the top stream W(2), obtaining an at
least partially condensed stream Wc(2), and feeding at least a part of the stream
We(2) into the rectification column at a position 1(2)

(£.3) feeding at least a part of the stream T¢(1a) into the rectification column D.

The process of claim 15,

wherein (f.2’) comprises passing the top stream W(2) having a temperature Tw) through
at least one heat exchanger E, obtaining an at least partially condensed stream Wc(2)
having a temperature Twc) With Twee) < Twe, and feeding at least a part of the at least
partially condensed stream Wc(2) into the rectification column D at the position [(2); and
wherein (g) comprises passing the stream M having a temperature Tu: through one or
more of said at least one of heat exchangers E, obtaining a stream M having a tempera-
ture Tmz with Twz > Tmi, and feeding the stream M having the temperature Ty into the rec-
tification column D at the position |(M);

or

wherein (f.2) and (g) comprise passing the top stream W(2) having a temperature Tw)
through at least one heat exchanger E(2), obtaining an at least partially, preferably essen-
tially completely, condensed stream Wc(2) having a temperature Twee) with Twee) < Twe);
and admixing the stream M, prior to feeding it into the rectification column D at the posi-
tion (M), with at least a part of the stream Wc(2), wherein (M) is preferably above I(1).;
or

wherein (f.2) and (g) comprise admixing the top stream W(2) having a temperature Tw)
with the stream M having a temperature Tu1 with Twe) > Tw1, thereby at least partially,
preferably only partially, condensing the stream W(2), and feeding the stream obtained
from mixing into the rectification column D at the position (M), wherein (M) is preferably
above I(1).

A chemical production unit for carrying out the process according to any one of claims 1 to

16, comprising
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- a rectification column D comprising
-- in its lower part, inlet means for feeding streams W(i) or one or more com-
bined stream thereof into D;
- in its upper part, outlet means for removing a vapor stream V or divided
streams thereof, comprising at least a gaseous stream G and at a stream T(1),
from the top of D;
- an intermediate reboiler V(1a);
- a bottom reboiler V(1b);
- optionally a stream dividing device S, for dividing T(1) into sub streams thereof;
- a first compressor Ct(1) for compressing T(1) or a part thereof;
- a second compressor Cr(2) for compressing a part stream of T(1) and/or for com-
pressing a compressed sub stream of T(1) or a part thereof;
- means for passing compressed sub streams of T(1) from C+(1) and/or C1(2) as heat-

ing medium through intermediate reboiler V(1a) and bottom reboiler V(1b);

- a stream dividing device S for dividing the stream G into n streams G(i);

- means for passing the stream G to said stream dividing device S;

- n reactive distillation columns K(i), n=2 and i=1...n; said reactive distillation columns

K(i) being arranged in parallel, each reactive distillation column K(i) comprising

- in its upper part, preferably in its top, inlet means for feeding a stream H(i) into
K();
-- in its lower part, inlet means for feeding a stream G(i) into K(i);
- outlet means for removing a stream W(i) from the top of K(i);
-- bottom reboilers Vk(i);
- outlet means for removing a bottoms stream from Ki);
-- a stream dividing means for separating a stream P(i) from the bottoms stream
removed from K(i);
- means for passing the streams G(i) to the reactive distillation columns K(i);
- means for passing the streams V\(i) to the rectification column D;
- one or more compressors Cg(i) for compressing either the stream G and/or the

streams G(i) and/or the streams W(i).

Use of a chemical production unit according to claim 17 or of a process according to any
one of claims 1 to 16 for simultaneously producing n mixtures P(i) comprising alkali metal
methoxide and methanol, n being an integer with n=2 and i=1...n, wherein

either at least 2 of the mixtures P(i) comprise different alkali metal methoxides A(i)OMe,
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and/or at least 2 of the mixtures P(i) comprise the same alkali metal alkoxide A(i)OMe at

different concentrations.



