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Integrated process for the parallel production of alkali metal methoxides

The present invention relates to a new and highly advantageous process for simultaneously
preparing alkali metal methoxides in two or more parallel reactive distillation columns. Further,
the present invention relates to a chemical production unit for carrying out this process.

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
comprising alkali metal methoxide and methanol can be produced. Consequently, for the simul-
taneous production of e.g. two different mixtures comprising alkali metal methoxide and metha-
nol, such as two mixtures comprising the same alkali metal methoxide but differing in the alkali
metal methoxide concentration or two mixtures differing in the alkali metal, two complete sepa-
rate plants would be necessary, each of the two plants comprising a distillation column for
providing the methanol stream and a reactive distillation column. Alternatively, if only one plant
is used, it is necessary to produce a first mixture in a first run, stop the first process, re-adjust
the production parameters, and start the production of the second mixture. Both alternatives,
however, are economically highly disadvantageous since according to the first alternative which
would allow for a simultaneous production of two or more different mixtures comprising alkali
metal methoxide and methanol, two or more entire plants would be required, leading e.g. to
enormous equipment costs; according to the second alternative, the sequential production of
the two different mixtures renders the plant disadvantageous in terms of flexibly reacting to
changing market demands.

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 an easy
adjustment of the amount of the mixtures prepared depending on the respective demand of the
market.

Surprisingly, it was found that these objects can be solved by a process according to which a
single distillation column is employed 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 methanol are simultaneously prepared.
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Therefore, the present invention 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 n22 and i=1...n; and

providing a rectification column D;

the process further comprising

(@) providing a stream G comprising methanol;

(b) dividing the stream G into n streams G(i), each stream G(i) having the same composition
as G;

(¢c) preparing the one or more alkali metal methoxides comprising
feeding each stream G(i) into the lower part of a respective reactive distillation column
K(i), and feeding the aqueous liquid stream H(i) comprising the dissolved alkali metal hy-
droxide A(i)OH into the upper part of said reactive distillation column K(i); and
subjecting G(i) and H(i) in each K(i) to reactive distillation conditions, obtaining n top
streams W(i) comprising methanol and water; and obtaining n bottoms streams P(i) com-
prising alkali metal methoxide A(i))OMe and methanol;

(d) feeding each stream W(i) into the lower part of the rectification column D, and feeding a
stream M comprising methanol into the rectification column D; and subjecting the n
streams W(i) and M in D to distillation conditions, obtaining the stream G according to (a)
as a top stream.

Compared to the teaching of the prior art, the process according to the present invention allows
for significantly saving apparatus costs since for all reactive distillation columns, only one rectifi-
cation column is necessary; yet further, the process according to the present invention allows
for very flexibly reacting to market demands in terms of the supply of different mixtures compris-
ing alkali metal methoxide and methanol since the respective amounts of different mixtures can
be easily adjusted by suitably dividing the methanol stream obtained from the upstream single
distillation column.

It is preferred that, in the process according to the present invention, n is in the range of from 2
to 10, more preferably in the range of from 2 to 5, such as 2, 3, 4 or 5, more preferably 2 or 3,
more preferably 2.

As to the alkali metal hydroxide A(i)OH, it is preferred that each alkali metal hydroxide A(i)OH is
selected from the group consisting of lithium hydroxide, sodium hydroxide and potassium hy-
droxide, more preferably from the group consisting of sodium hydroxide and potassium hydrox-
ide. According to the process of the present invention, it is conceivable that at least 2 alkali
metal hydroxides A(i)OH are the same; in this case, the present invention allow, for example, to
prepare a first mixture P(i) comprising a first alkali metal hydroxides A(i)OH and exhibiting a first
alkali metal hydroxide concentration and a second mixture P(i) comprising said first alkali metal
hydroxide A(i))OH and exhibiting a second alkali metal hydroxide concentration which is different
from the first alkali metal hydroxide concentration; thus, according to this conceivable process, it
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is possible to prepare 2 mixtures P(i) exhibiting different concentration specifications which may
demanded by the market. Preferably, at least 2 of the alkali metal hydroxides A(i)OH are differ-
ent from each other, wherein more preferably, in particular if nis 2 or 3, preferably 2, all alkali
metal hydroxides A(i)OH are different from each other.

A given aqueous liquid stream H(i) comprises an alkali metal hydroxide A(i))OH dissolved in wa-
ter. It may be preferred that at least one of these streams H(i) may comprise, in addition to wa-
ter and the dissolved alkali metal hydroxide A(i))OH, a certain amount of methanol. Preferably, a
given aqueous liquid stream H(i) essentially consists of an alkali metal hydroxide A(i)OH dis-
solved in water.

As mentioned above, it is preferred that according to the present invention, it is preferred that 2
mixtures P(i) are simultaneously prepared. Therefore, the present invention preferably relates to
an integrated process for simultaneously preparing 2 mixtures P(i), wherein the mixture P(1)
comprises A(1)OMe, more preferably sodium methoxide, and methanol and the mixture P(2)
comprises A(2)OMe, more preferably potassium methoxide, and methanol, the process com-
prising

(@) providing a stream G comprising methanol;

(b) dividing the stream G into at least two streams G(1) and G(2), G(1) and G(2) having the

same composition as G;

(c.1) preparing A(1)OMe, comprising

(c.1.1) feeding the stream G(1) into the lower part of a reactive distillation column
K(1), and feeding a liquid stream H(1), preferably an aqueous liquid stream
H(1), H(1) comprising dissolved A(1)OH, more preferably sodium hydroxide,
into the upper part of the reactive distillation column K(1);

(c.1.2) subjecting G(1) and H(1) in K(1) to reactive distillation conditions, obtaining a
top stream W(1) comprising methanol and water; and obtaining a bottoms
stream P(1) comprising A(1)OMe and methanol;

(c.2) preparing A(2)OMe, comprising

(c.2.1) feeding the stream G(2) into the lower part of a reactive distillation column
K(2), K(2) being arranged in parallel with K(1), and feeding a liquid stream
H(2), preferably an aqueous liquid stream H(2), H(2) comprising dissolved
A(2)OH, more preferably potassium hydroxide, into the upper part of the reac-
tive distillation column K(2);

(c.2.2) subjecting G(2) and H(2) in K(2) to reactive distillation conditions, obtaining a
top stream W(2) comprising methanol and water; and obtaining a bottoms
stream P(2) comprising A(2)OMe and methanol;

(d.1) feeding W(1) and W(2) into the lower part of a rectification column D, and feeding a

stream M comprising methanol into the rectification column D;

(d.2) subjecting W(1), W(2) and M in D to distillation conditions, obtaining the stream G accord-
ing to (a) as a top stream.
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Preferably, the streams W(1) and W(2) are fed as gas streams into the rectification column D.
Generally, these streams can be fed into the rectification column D, independently from each
other, at any suitable position. Preferably, these streams are fed, independently from each oth-
er, 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 8t
theoretical stage of the rectification column D. According to the present invention, it is possible
to feed the streams W(1) and W(2) into D as separate streams, or to suitably combine the
streams W(1) and W(2) and feed the respective combined stream W into D.

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, the rectification column D is operated at a pres-
sure at the top of D in the range of from 0.5 to 10 bar(abs), more preferably in the range of from
0.75 to 6 bar(abs), more preferably in the range of from 1 to 5 bar(abs). Conceivable preferred
ranges are, for example, from 1 to 3 bar(abs) or from 2 to 4 bar(abs) or from 3 to 5 bar(abs).

According to the present invention, a stream M comprising methanol is fed into the distillation
column D. This stream M, also referred 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 meth-
anol removed from the process via the mixtures P(i). Generally, there are no specific require-
ments 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 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 wa-
ter comprised in the stream M is preferably 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 4t and the 20t theoretical stage from the top of D, more preferably be-
tween the 6% and the 15t theoretical stage from the top of D, such as between the 6" and the
10t theoretical stage or between to 8 and the 12 theoretical stage or between the 10" and
the 14t theoretical stage or between to 12 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.
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Generally, it may be conceivable that the rectification column D is operated without reflux, i.e. at
a reflux ratio of 0:1. However, it is particularly preferred that the rectification column D is operat-
ed with reflux. Preferably, 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. Suitable preferred ranges are, for example, from 0.6:1 to 1.0:1 or from 0.8:1 to 1.2:1 or
from 1.0:1 to 1.4:1.

According to the present invention, it is possible that the rectification column D is operated with-
out top vapor recompression. This is, for example, illustrated by the schematic overview in Fig-
ures 1, 2 and 3 showing a process according to the present invention with reflux. In case the
rectification column D is operated without top vapor recompression, it is preferred that realizing
the desired reflux ratio comprises removing, in addition to G, a top stream T(2) from the rectifi-
cation column, passing said stream T(2) through a condenser V(4), obtaining a liquid stream
T(3) and a waste gas stream T(2w), and feeding the liquid stream T(3) back into the top of the
rectification column D; as far as the process feature “removing, in addition to G, a top stream
T(2) from the rectification column” is concerned, it covers the possibility to remove 2 separate
streams G and T(2) from the top of D as well as removing one single stream from the top of D
and divide said single stream into the 2 streams G and T(2). Alternatively, in case the rectifica-
tion column D is operated without top vapor recompression, it may be preferred that realizing
the desired reflux ratio comprises removing, in addition to G, a top stream T(2) from the rectifi-
cation column, passing said stream T(2) through a condenser V(4), obtaining a liquid stream
T(2l) and a gas stream T(2g); passing the gas stream T(2g) through a condenser V(5), obtain-
ing a liquid stream T(2gl) and a waste gas stream T(2w); and combining the liquid streams T(2l)
and (T2gl), for example in a condensate drum, obtaining a combined liquid stream which is then
fed as the stream T(3) back into the top of the rectification column D; again, as far as the pro-
cess feature “removing, in addition to G, a top stream T(2) from the rectification column” is con-
cerned, it covers the possibility to remove 2 separate streams G and T(2) from the top of D as
well as removing one single stream from the top of D and divide said single stream into the 2
streams G and T(2). Certainly, the skilled person may also realize, if need be, said reflux ratio
by using more than the 2 condensers V(4) and V(5) mentioned above. As far as the waste gas
stream T(2w) is concerned, it is preferred that it 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-%, more preferably in the range of from 10 to 30 weight-% based on the
total weight of T(2w).

In particular in view of overall energy consumption topics, it may be preferred that the rectifica-

tion column D is operated with top vapor recompression. Reference is made, for example, to the

schematic overview in Figures 4, 5 and 6 showing a process according to the present invention

with reflux. In case the rectification column is operated with top vapor recompression, it is pre-

ferred that realizing the reflux ratio comprises

(i)  removing, in addition to G, a top stream T(2) from the rectification column D, passing said
stream T(2) through a condenser V(4), obtaining a liquid stream and a waste gas stream
T(2w); as far as the process feature “removing, in addition to G, a top stream T(2) from
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the rectification column” is concerned, it covers the possibility to remove 2 separate
streams G and T(2) from the top of D as well as removing one single stream from the top
of D and divide said single stream into the 2 streams G and T(2);

removing, in addition to G and T(2), a further top stream T(1) from the rectification column
D, passing said stream T(2) through a compressor C(3), passing the thus compressed
stream through a reboiler V(6), obtaining a liquid stream, wherein the reboiler V(6) is pref-
erably a reboiler of the rectification column D; as far as the process feature “removing, in
addition to G and T(2), a further top stream T(1) from the rectification column”, is con-
cerned, it covers the possibility to remove 3 separate streams G and T(2) from the top of
D as well as removing one single stream from the top of D and divide said single stream
into the 3 streams G and T(2) and T(1) as well as removing 2 separate streams from the
top of D and suitably divide these 2 streams into the streams G, T(2) and T(1);

feeding the liquid streams obtained according to (i) and (ii) 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 one condenser V(4) mentioned above. A preferred realiza-
tion of the use of 2 condensers, V(4) and V(5), is described hereinunder.

When the rectification column is operated with top vapor recompression, it is also preferred that
realizing the reflux ratio comprises

()

(ii)

removing, in addition to G, a top stream T(2) from the rectification column D, passing said
stream T(2) through a condenser V(4), obtaining a liquid stream T(2l) and a gas stream
T(29); passing the gas stream T(2g) through a condenser V(5), obtaining a liquid stream
T(2gl) and a waste gas stream T(2w); and combining the liquid streams T(2l) and (T2gl),
for example in a condensate drum, obtaining a combined liquid stream T(2cl); as far as
the process feature “removing, in addition to G, a top stream T(2) from the rectification
column” is concerned, it covers the possibility to remove 2 separate streams G and T(2)
from the top of D as well as removing one single stream from the top of D and divide said
single stream into the 2 streams G and T(2);

removing, in addition to G and T(2), a further top stream T(1) from the rectification column
D, passing said stream T(2) through a compressor C(3), passing the thus compressed
stream through a reboiler V(6), obtaining a liquid stream, wherein the reboiler V(6) is pref-
erably a reboiler of the rectification column D; as far as the process feature “removing, in
addition to G and T(2), a further top stream T(1) from the rectification column”, is con-
cerned, it covers the possibility to remove 3 separate streams G and T(2) from the top of
D as well as removing one single stream from the top of D and divide said single stream
into the 3 streams G and T(2) and T(1) as well as removing 2 separate streams from the
top of D and suitably divide these 2 streams into the streams G, T(2) and T(1); according
to process of the invention it may be preferred that the liquid stream obtained from the re-
boiler V(6) is first fed to a condensate from which a gas stream T(1g) and a liquid stream
T(11) are removed, wherein the gas stream T(1g) may contain, for example, one or more
inerts; this stream T(1g) can be fed, for example, into the condenser (V4) or V(5), prefera-
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bly V(4), wherein the liquid stream T(11) is preferably combined with the the liquid streams
T(21) and (T2gl), for example in a condensate drum, preferably in the condensate drum
described in step (i) above; reference is made to step (iii) below;

(i) feeding the combined liquid stream obtained according to (i) and the liquid stream ob-
tained according to (i) 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(4) and V(5).

As mentioned above, it is preferred that (ii) further comprises feeding the liquid stream obtained
from the reboiler V(6) to a condensate drum, wherein from said condensate drum, a gas stream
T(1g) and a liquid stream T(11) are removed, said gas stream T(1g) being fed into the conden-
ser V(4) and said liquid stream T(11) the liquid stream obtained according to (ii), wherein prior to
being fed into the top of the rectification column D according to (iii), the liquid stream is more
preferably depressurized. Preferably, (iii) comprises combining the liquid streams obtained ac-
cording to (i) and (ii) to obtain a liquid stream T(3) and feeding the stream T(3) into the top of
the rectification column D.

As far as the waste gas stream T(2w) is concerned, it is preferred that it 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-%, more preferably in the range of from 10 to 30
weight-% based on the total weight of T(2w).

According to (ii), it is preferred that the reboiler V(6) is an intermediate reboiler of the rectifica-
tion column D as indicated, for example, in figures 4, 5 and 6. Generally, it would also be con-
ceivable that the reboiler V(6) downstream the compressor C(3) is not used as intermediate
reboiler but arranged so as to provide heat to the bottom of the column D. In this case, it would
be advantageous to equip the column D with a further bottom reboiler instead of V/(3), or to-
gether with a smaller dimensioned reboiler V(3), wherein said additional reboiler preferably
would be dimensioned smaller than V(3) or V(6), and wherein this further reboiler would be
used mainly for starting up the rectification column D. During regular operation mode of the col-
umn D, it would be conceivable to switch off said additional reboiler.

With respect to the stream G provided according to (a) obtained from distillation according to
(d.2), 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 (b), it is preferred that 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))
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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 dividing according to (b)
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 according to (c.1.2) relative
to the desired amount of A(2)OMe, preferably potassium methoxide, to be obtained according to
(c.2.2).

Prior to dividing according to (b), the stream G can be passed through a compressor C, thereby
realizing a pressure increase of G. Preferably, the pressure is suitably increased 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 to 0.8 bar(abs), more preferably in
the range of from 0.15 to 0.6 bar(abs), more preferably in the range of from 0.2 to 0.4 bar(abs).
According to this embodiment of the present invention, it is preferred that the dividing according
to (b) comprises passing the compressed stream G into a stream dividing device S, said device
preferably comprising a pipe junction and at least one control device allowing 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 a control valve.

Preferably, according to the present invention, the pressure increase mentioned above is real-
ized not by compressing the stream G prior to, but after dividing. Thus, according to the present
invention, it is preferred that prior to be fed into the reactive distillation column K(1), the stream
G(1) is passed through a compressor C(1), thereby realizing a pressure increase of G(1) in the
range of from 0.1 to 0.8 bar(abs), preferably in the range of from 0.15 to 0.6 bar(abs), more
preferably in the range of from 0.2 to 0.4 bar(abs). 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 divid-
ing according to (b). Consequently, it is also preferred that prior to be fed into the reactive distil-
lation column K(2), the stream G(2) is passed through a compressor C(2), thereby realizing a
pressure increase of G(2) in the range of from 0.1 to 0.8 bar(abs), preferably in the range of
from 0.15 to 0.6 bar(abs), more preferably in the range of from 0.2 to 0.4 bar(abs). Certainly,
said compression of G(2) can be combined with a pre-compression of the stream G prior to di-
viding; however, it is preferred that this compressing of G(2) is performed with no compression
of G being performed prior to dividing according to (b).
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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 5t theoretical stage, more preferably between the bot-
toms and the 31 theoretical stage, more preferably between the bottoms and the 2nd 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 3 to 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.

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.
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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
described 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
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 5t theoretical stage, more preferably between the bot-
toms and the 34 theoretical stage, more preferably between the bottoms and the 2nd 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 3 to 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.
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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
hydroxide, 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
above, or being a fresh methanol stream, for example a stream branched from the stream M
described above.

In the above, it was described that according to the present invention, either the stream G, prior
to dividing, is passed through a compressor C, and/or after dividing, the stream G(1) is passed
through a compressor C(1) and the stream G(2) is passed through a compressor C(2), the latter
being preferred. 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) preferably in the range of from 0.1 to 0.8 bar(abs),
more preferably in the range of from 0.15 to 0.6 bar(abs), more preferably in the range of from
0.2 to 0.4 bar(abs), 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(abs), more preferably in the range of from 0.15 to 0.6 bar(abs), more pref-
erably in the range of from 0.2 to 0.4 bar(abs). According to this embodiment of the present in-
vention, it is also possible to suitably combine the streams W(1) and W(2), prior to being 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 realiz-
ing a pressure increase of W(1) preferably in the range of from 0.1 to 0.8 bar(abs), more prefer-
ably in the range of from 0.15 to 0.6 bar(abs), more preferably in the range of from 0.2 to 0.4
bar(abs). Said combining device preferably comprises a pipe junction and at least one control
device, preferably a control valve.
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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
3rd mixture P(3), and/or a 4" mixture P(4), and/or a 5t mixture P(5) etc., 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 for operating the respective additional compressors,
reactive distillation columns, and the like. In particular, according to the present invention, it is
preferred that the process of the present invention is an integrated process for simultaneously
preparing three mixtures P(1), P(2) and P(3), wherein the mixture P(1) comprises sodium meth-
oxide and methanol, the mixture P(2) comprises potassium methoxide and methanol, and the
mixture P(3) comprises lithium methoxide and methanol, the process comprising
(@) providing a stream G comprising methanol;
(b) dividing the stream G into three streams G(1), G(2) and G(3), G(1), G(2) and G(3) having
the same composition as G;
(c.1) preparing sodium methoxide comprising
(c.1.1) feeding the stream G(1) into the lower part of a reactive distillation column K(1),
and feeding an aqueous liquid stream H(1) comprising dissolved sodium hydrox-
ide, into the upper part of the reactive distillation column K(1);
(c.1.2) subjecting G(1) and H(1) in K(1) to reactive distillation conditions, obtaining a top
stream W(1) comprising methanol and water; and obtaining a bottoms stream
P(1) comprising sodium methoxide and methanol;
(c.2) preparing potassium methoxide comprising
(c.2.1) feeding the stream G(2) into the lower part of a reactive distillation column K(2),
K(2) being arranged in parallel with K(1), and feeding an aqueous liquid stream
H(2) comprising dissolved potassium hydroxide, into the upper part of the reac-
tive distillation column K(2);
(c.2.2) subjecting G(2) and H(2) in K(2) to reactive distillation conditions, obtaining a top
stream W(2) comprising methanol and water; and obtaining a bottoms stream
P(2) comprising potassium methoxide and methanol;
(c.3) preparing lithium methoxide comprising
(c.3.1) feeding the stream G(3) into the lower part of a reactive distillation column K(3),
K(3) being arranged in parallel with K(1) and K(2), and feeding an aqueous liquid
stream H(3) comprising dissolved lithium hydroxide, into the upper part of the re-
active distillation column K(3);
(c.3.2) subjecting G(3) and H(3) in (K3) to reactive distillation conditions, obtaining a top
stream W(3) comprising methanol and water; and obtaining a bottoms stream
P(3) comprising lithium methoxide and methanol;
(d.1) feeding W(1), W(2) and W(3) into the lower part of a rectification column D, and feeding a
stream M comprising methanol into the rectification column D;
(d.2) subjecting W(1), W(2), W(3) and M in D to distillation conditions, obtaining the stream G
according to (a) as a top stream.

In particular as far as the steps (c.3) including (c.3.1) and (c.3.2), step (d.1) as far as W(3) is
concerned and step (d.2) as far as W(3) is concerned, the skilled person, based on his general
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knowledge, will be in the position to derive from said details above in a straight-forward manner
also any detail for operating the respective additional compressors, such as C(3) analogously to
C(1) and C(2), the addition reactive distillation columns K(3) including, for example the addition-
al droplet separator device, preferably the demister, and the preferred additional stream M(3)
analogously to M(1) and M(2), and the like. At least two of the streams W(1), W(2) and W(3)
may be suitably combined prior to being fed into D.

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. According to the above-described
process wherein 2 mixtures P(i) are prepared, it would also be preferred that, in addition, solid,
preferably crystalline lithium methoxide can be obtained.

The present invention further relates to a chemical production unit for carrying out the process
according to the present invention, comprising
- a rectification column D comprising

- inlet means for feeding the stream M into D, preferably in the upper part of D;

- in its lower part, inlet means for feeding the streams W(i) or one or more combined
stream thereof into D;

- outlet means for removing the streams T(2) and G or a combined stream thereof
from the top of D;

- at least one condenser, preferably a condenser V(4) and optionally a further con-
denser V(5) arranged downstream of V/(4), having inlet means for receiving the
stream T(2) and having outlet means for removing the condensed stream T(3) and
for removing a waste gas stream;

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

- a bottom reboiler;

- 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), n22 and i=1...n; 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(i);

- 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);

- a bottom reboiler;

- outlet means for removing a bottoms stream from K(i);

-- a stream dividing means for separating a stream P(i) from the bottoms stream re-
moved 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;
- one or more compressors C(i) for compressing either the stream G and/or the streams

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

It is preferred that the unit of the present invention comprises n compressors C(i) arranged up-
stream of K(i) for compressing the streams G(i). Alternatively, it is preferred that the unit of the
present invention comprises n compressors C(i) arranged downstream of K(i) and upstream of
D for compressing the streams W(i).

As to the rectification column D, it is preferred that said column has from 20 to 100, more pref-
erably 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 15t theoretical stage, more preferably be-
tween the bottoms and the 10t theoretical stage, more preferably between the bottoms and the
8t theoretical of D. It is preferred that the inlet means for feeding the stream M into D are locat-
ed at least 4 theoretical stages from the top of D, more preferably between the 4t and the 20t
theoretical stage from the top of D, more preferably between the 6t and the 15t theoretical
stage from the top of D.

It is preferred that the unit of the present invention further comprises at least one condensate
drum for a liquid stream removed from V(4) and optionally from V(5) and further comprising
means for passing at least part of the liquid contained in said drum as the stream T(3) to the top
of D. Itis further preferred that the unit of the present invention also comprises means for realiz-
ing recompression of the top vapor obtained from D, said means more preferably comprising a
compressor C(3) for compressing a stream T(1) removed from the top of D, means for passing
T(1) from the top of D to C(3), a reboiler V(6) for condensing said compressed stream, means
for passing said compressed stream from (C3) to V(6), and means for feeding the obtained lig-
uid stream to the top of D. Preferably, the reboiler V(6) is a reboiler of D, more preferably an
intermediate reboiler of D. It is further preferred that the rectification column D is equipped with
trays and/or packings, wherein, insofar as the reboiler V(6) is a reboiler of D, D is more prefera-
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bly equipped with packings arranged above the intermediate reboiler of D and with trays ar-
ranged below the intermediate reboiler of D.

In the context of the present invention, it is also conceivable that suitable reactive distillation
columns 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 construc-
tional measures required for this. Particularly tightly closing valve types are selected and thus,
in particular, the vapor velocity into the tray openings is increased to double the value which is
customarily set. This is achieved by a reduction in the number of valves. In the case of sieve
trays, it is particularly useful to reduce the diameter of the openings in the tray and to maintain
or even increase the number of openings. It is also conceivable that the columns are provided
with random packing elements or ordered packing, with ordered packing being preferred over
random packing elements with a view to uniform distribution of the liquid. The average ratio of
liquid flow to vapor flow must not be exceeded by more than 15%, preferably not by more than
3%, in all sub-regions of the column cross section which correspond to more than 2% of the
total column cross section. This low amount of liquid to be maintained makes it possible for the
capillary effect on the wire meshes to prevent local peak values of the liquid trickle density.

According to the present invention, it is preferred that the unit further comprises at least one
condensate drum for the condensed stream removed from V(6), the unit more preferably further
comprising means for passing at least part of a gas phase in said drum to V(4) and means for
passing at least part of a liquid phase in said drum to a condensate drum as defined in the fore-

going.

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 distillation 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.

The present invention further relates to a use of a chemical production unit according to the
present invention or of a process according to the present invention for simultaneously produc-
ing 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 methox-
ides A())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 set of embodiments and combina-
tions of embodiments resulting from the dependencies and back-references as indicated. In
particular, it is noted that in each instance where a range of embodiments is mentioned, for ex-
ample in the context of a term such as "The 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 word-
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ing of this term is to be understood by the skilled person as being synonymous to "The process
of any one of embodiments 1, 2, 3 and 4".

Further, it is explicitly noted that the following set of embodiments is not the set of claims deter-
mining the extent of protection, but represents a suitably structured part of the description di-
rected to general and preferred aspects of the present invention.

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

providing a rectification column D;

the process further comprising

(@) providing a stream G comprising methanol;

(b) dividing the stream G into n streams G(i), each stream G(i) having the same compo-
sition as G;

(c) preparing the one or more alkali metal methoxides comprising
feeding each stream G(i) into the lower part of a respective reactive distillation col-
umn K(i), and feeding the aqueous liquid stream H(i) comprising the dissolved alkali
metal hydroxide A(i)OH into the upper part of said reactive distillation column K(i);
and
subjecting G(i) and H(i) in each K(i) to reactive distillation conditions, 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;

(d) feeding each stream W(i) into the lower part of the rectification column D, and feed-
ing a stream M comprising methanol into the rectification column D; and subjecting
the n streams W(i) and M in D to distillation conditions, obtaining the stream G ac-
cording to (a) as a top stream.

2. The process of embodiment 1, wherein n is in the range of from 2 to 10, preferably in the
range of from 2 to 5, more preferably 2 or 3, more preferably 2;

3.  The process of embodiment 1 or 2, wherein each alkali metal hydroxide A(i)OH is prefer-
ably selected from the group consisting of lithium hydroxide, sodium hydroxide and potas-
sium hydroxide, more preferably from the group consisting of sodium hydroxide and po-
tassium hydroxide.

4.  The process of any one of embodiments 1 to 3, wherein at least 2 of the alkali metal hy-
droxides A(i)OH are different from each other, wherein preferably, in particular if nis 2 or
3, all alkali metal hydroxides A(i))OH are different from each other.
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The process of any one of embodiments 1 to 4, wherein a given liquid stream H(i) com-
prises an alkali metal hydroxide A(i))OH dissolved in water, in methanol, or in a mixture
comprising water and methanol, preferably in water.

The process of any one of embodiments 1 to 5, being an integrated process for simulta-
neously preparing at least 2, preferably 2 mixtures P(i), wherein the mixture P(1) compris-
es A(1)OMe, preferably sodium methoxide, and methanol and the mixture P(2) comprises
A(2)OMe, preferably potassium methoxide, and methanol, the process comprising
(@) providing a stream G comprising methanol;
(b) dividing the stream G into at least two streams G(1) and G(2), G(1) and G(2) having
the same composition as G;
(c.1) preparing A(1)OMe, comprising
(c.1.1) feeding the stream G(1) into the lower part of a reactive distillation column
K(1), and feeding a liquid stream H(1), preferably an aqueous liquid stream
H(1), H(1) comprising dissolved A(1)OH, preferably sodium hydroxide, into
the upper part of the reactive distillation column K(1);
(c.1.2) subjecting G(1) and H(1) in K(1) to reactive distillation conditions, obtaining
a top stream W(1) comprising methanol and water; and obtaining a bottoms
stream P(1) comprising A(1)OMe and methanol;
(c.2) preparing A(2)OMe, comprising
(c.2.1) feeding the stream G(2) into the lower part of a reactive distillation column
K(2), K(2) being arranged in parallel with K(1), and feeding a liquid stream
H(2), preferably an aqueous liquid stream H(2), H(2) comprising dissolved
A(2)OH, preferably potassium hydroxide, into the upper part of the reactive
distillation column K(2);
(c.2.2) subjecting G(2) and H(2) in K(2) to reactive distillation conditions, obtaining
a top stream W(2) comprising methanol and water; and obtaining a bottoms
stream P(2) comprising A(2)OMe and methanol;
(d.1) feeding W(1) and W(2) into the lower part of a rectification column D, and feeding a
stream M comprising methanol into the rectification column D;
(d.2) subjecting W(1), W(2) and M in D to distillation conditions, obtaining the stream G
according to (a) as a top stream.

The process of embodiment 6, wherein W(1) and W(2) are fed as gas streams into the
rectification column D, preferably at a position between the bottoms and the 15" theoreti-
cal stage, preferably between the bottoms and the 10t theoretical stage, more preferably
between the bottoms and the 8 theoretical of the rectification column D.

The process of any one of embodiments 1 to 7, wherein the rectification column D has
from 20 to 100, preferably from 30 to 80, more preferably from 40 to 60 theoretical stages.
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The process of any one of embodiments 1 to 8, wherein the rectification column D is op-
erated at a pressure at the top 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).

The process of any one of embodiments 1 to 9, wherein from 99 to 100 weight-%, prefer-
ably 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 at most 2000 weight-ppm, more preferably at most 1500 weight-ppm, more
preferably at most 1000 weight-ppm.

The process of any one of embodiments 1 to 10, wherein the stream M is fed to the upper
part of D, preferably at least 4 theoretical stages from the top of D, more preferably be-
tween the 4t and the 20™ theoretical stage from the top of D, more preferably between the
6th and the 15! theoretical stage from the top of D, preferably at a temperature of M in the
range of from ambient temperature to the boiling point of methanol at the column pressure
of D, more preferably at ambient temperature.

The process of any one of embodiments 1 to 11, wherein 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.

The process of embodiment 12, wherein the rectification column D is operated without top
vapor recompression.

The process of embodiment 13, wherein realizing the reflux ratio comprises removing, in
addition to G, a top stream T(2) from the rectification column, passing said stream T(2)
through a condenser V(4), 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 13, wherein realizing the reflux ratio comprises removing, in
addition to G, a top stream T(2) from the rectification column, passing said stream T(2)
through a condenser V(4), obtaining a liquid stream T(2I) and a gas stream T(2Q); passing
the gas stream T(2g) through a condenser V(5), obtaining a liquid stream T(2gl) and a
waste gas stream T(2w); and combining the liquid streams T(2I) and (T2gl), obtaining a
combined liquid stream which is fed as the stream T(3) into the top of the rectification col-
umn D.

The process of embodiment 14 or 15, wherein the waste gas stream T(2w) essentially
consists of oxygen, nitrogen, carbon dioxide and methanol, wherein the amount of metha-
nol 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).
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The process of embodiment 12, wherein the rectification column is operated with top va-
por recompression.

The process of embodiment 17, wherein realizing the reflux ratio comprises

(i)  removing, in addition to G, a top stream T(2) from the rectification column D, pass-
ing said stream T(2) through a condenser V(4), obtaining a liquid stream and a
waste gas stream T(2w);

(i) removing, in addition to G and T(2), a further top stream T(1) from the rectification
column D, passing said stream T(2) through a compressor C(3), passing the thus
compressed stream through a reboiler V(6), obtaining a liquid stream, wherein the
reboiler V(6) is preferably a reboiler of the rectification column D;

(iii) feeding the liquid streams obtained according to (i) and (ii) into the top of the rectifi-
cation column D.

The process of embodiment 17, wherein realizing the reflux ratio comprises

(i)  removing, in addition to G, a top stream T(2) from the rectification column D, pass-
ing said stream T(2) through a condenser V(4), obtaining a liquid stream T(2l) and a
gas stream T(29); passing the gas stream T(2g) through a condenser V(5), obtain-
ing a liquid stream T(2gl) and a waste gas stream T(2w); and combining the liquid
streams T(2l) and (T2gl), obtaining a combined liquid stream T(2cl);

(i) removing, in addition to G and T(2), a further top stream T(1) from the rectification
column D, passing said stream T(2) through a compressor C(3), passing the thus
compressed stream through a reboiler V(6), obtaining a liquid stream, wherein the
reboiler V(6) is preferably a reboiler of the rectification column D;

(i) feeding the combined liquid stream obtained according to (i) and the liquid stream
obtained according to (ii) into the top of the rectification column D.

The process of embodiment 18 or 19, wherein the waste gas stream T(2w) essentially
consists of oxygen, nitrogen, carbon dioxide and methanol, wherein the amount of metha-
nol 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 18 to 20, wherein (ii) further comprises feeding
the liquid stream obtained from the reboiler V(6) to a condensate drum, wherein from said
condensate drum, a gas stream T(1g) and a liquid stream T(1l) are removed, said gas
stream T(1g) being fed into the condenser V(4) and said liquid stream T(11) the liquid
stream obtained according to (ii), wherein prior to being fed into the top of the rectification
column D according to (iii), the liquid stream is preferably depressurized.

The process of any one of embodiments 18 to 21, wherein (iii) comprises combining the
liquid streams obtained according to (i) and (ii) to obtain a liquid stream T(3) and feeding
the stream T(3) into the top of the rectification column D.
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The process of any one of embodiments 18 to 22, wherein according to (ii), the reboiler
V(6) is an intermediate reboiler of the rectification column D or the bottom reboiler of the
rectification column D, preferably an intermediate reboiler of the rectification column D.

The process of any one of embodiments 1 to 23, wherein the stream G provided accord-
ing to (a) by obtaining from distillation according to (d.2) comprises methanol and water,
wherein 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, preferably at most 150 weight-
ppm, more preferably at most 100 weight-ppm, wherein more preferably said water con-
tent 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.

The process of any one of embodiments 1 to 24, wherein according to (b), 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)).

The process of any one of embodiments 1 to 25, wherein dividing according to (b) com-
prises passing the stream G into a stream dividing device S, said device preferably com-
prising a pipe junction.

The process of embodiment 25 or 26, wherein the ratios f(G(1))/f(G) and f(G(2))/f(G) are
adjusted depending on the desired amount of A(1)OMe to be obtained according to (¢.1.2)
relative to the desired amount of A(2)OMe to be obtained according to (c.2.2).

The process of any one of embodiments 1 to 27, wherein prior to dividing according to (b),
the stream G is passed through a compressor C, thereby realizing a pressure increase of
G in the range of from 0.1 to 0.8 bar(abs), preferably in the range of from 0.15 to 0.6
bar(abs), more preferably in the range of from 0.2 to 0.4 bar(abs).

The process of embodiment 28, wherein dividing according to (b) comprises passing the
compressed stream G into a stream dividing device S, said device preferably comprising
a pipe junction and at least one control device allowing for adjusting the ratio
f(G(1))F(G(2)) as defined in embodiment 25, said at least one control device being located
downstream of said pipe junction, wherein 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), wherein
said at least one control device preferably comprises a control valve.

The process of any one of embodiments 1 to 29, preferably of any one of embodiments 1
to 27, wherein prior to be fed into the reactive distillation column K(1), the stream G(1) is
passed through a compressor C(1), thereby realizing a pressure increase of G(1) in the
range of from 0.1 to 0.8 bar(abs), preferably in the range of from 0.15 to 0.6 bar(abs),
more preferably in the range of from 0.2 to 0.4 bar(abs).



10

15

20

25

30

35

40

31.

32.

33.

34.

35.

36.

37.

38.

39.

WO 2022/117803 PCT/EP2021/084140

21

The process of any one of embodiments 1 to 30, preferably of any one of embodiments 1
to 27, wherein prior to be fed into the reactive distillation column K(2), the stream G(2) is
passed through a compressor C(2), thereby realizing a pressure increase of G(2) in the
range of from 0.1 to 0.8 bar(abs), preferably in the range of from 0.15 to 0.6 bar(abs),
more preferably in the range of from 0.2 to 0.4 bar(abs).

The process of any one of embodiments 1 to 31, wherein from 99 to 100 weight-%, more
preferably from 99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the
stream H(1) consist of water and A(1)OH, wherein 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.

The process of any one of embodiments 1 to 32, wherein the stream H(1) is fed into the
reactive distillation column K(1) at a temperature of H(1) in the range of from ambient
temperature to its boiling temperature, preferably in the range of from 50 to 80 °C.

The process of any one of embodiments 1 to 33, wherein the stream H(1) is fed into the
top of the reactive distillation column K(1), preferably to the first theoretical stage from the
top.

The process of any one of embodiments 1 to 34, wherein the reactive distillation column
K(1) has from 5 to 50, preferably from 10 to 40, more preferably from 15 to 30 theoretical
stages, wherein the stream G(1) is fed into the reactive distillation column K(1) at a posi-
tion preferably between the bottoms and the fifth theoretical stage, more preferably be-
tween the bottoms and the third theoretical stage, more preferably between the bottoms
and the second theoretical stage of the reactive distillation column K(1).

The process of any one of embodiments 1 to 35, wherein 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), preferably
in the range of from 1 to 6 bar(abs), more preferably in the range of from 1 to 5 bar(abs).

The process of any one of embodiments 1 to 36, wherein the reactive distillation column
K(1) is operated at a reflux ratio of 0:1.

The process of any one of embodiments 1 to 37, wherein from 99 to 100 weight-%, pref-
erably from 99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the
stream W(1) consist of methanol and water, wherein preferably from 1 to 10 weight-%,
more preferably from 2 to 8 weight-%, more preferably from 5 to 6 weight-% of the stream
W(1) consist of water.

The process of any one of embodiments 1 to 38, wherein from 99 to 100 weight-%, pref-
erably from 99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the
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stream P(1) consist of A(1)OMe and methanol, wherein 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, and wherein 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.

The process of any one of embodiments 1 to 39, wherein the reactive distillation column
K(1) is operated at a reboiler duty allowing to achieve a specific concentration of A(1)OMe
in the stream P(1), preferably the concentration as defined in embodiment 39.

The process of any one of embodiments 1 to 40, wherein the top of the reactive distillation
column K(1) is equipped with a droplet separating device D(1), preferably a demister, the
process comprising separating droplets comprising A(1)OH from the vapor stream in the
top of K(1).

The process of embodiment 41, comprising at least temporarily spraying the demister,
preferably with a stream M(1) comprising methanol, said stream preferably being
branched from a condensed top stream removed from the rectification column D or being
a fresh methanol stream.

The process of any one of embodiments 1 to 42, wherein from 99 to 100 weight-%, more
preferably from 99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the
stream H(2) consist of water and A(2)OH, wherein preferably from 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 .

The process of any one of embodiments 1 to 43, wherein 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, preferably in the range of from 50 to 80 °C

The process of any one of embodiments 1 to 44, wherein the stream H(2) is fed into the
top of the reactive distillation column K(2), preferably to the first theoretical stage from the
top.

The process of any one of embodiments 1 to 45, wherein the reactive distillation column
K(2) has from 5 to 50, preferably from 10 to 40, more preferably from 15 to 30 theoretical
stages, wherein the stream G(2) is fed into the reactive distillation column K(2) at a posi-
tion preferably between the bottoms and the fifth theoretical stage, more preferably be-
tween the bottoms and the third theoretical stage, more preferably between the bottoms
and the second theoretical stage of the reactive distillation column K(2).
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The process of any one of embodiments 1 to 46, wherein 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), preferably
in the range of from 1 to 6 bar(abs), more preferably in the range of from 1 to 5 bar(abs)

The process of any one of embodiments 1 to 47, wherein the reactive distillation column
K(2) is operated at a reflux ratio of 0:1.

The process of any one of embodiments 1 to 48, wherein from 99 to 100 weight-%, pref-
erably from 99.5 to 100 weight-%, more preferably from 99.9 to 100 weight-% of the
stream W(2) consist of methanol and water, wherein 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.

The process of any one of embodiments 1 to 49, wherein from 99 to 100 weight-%, 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 and methanol, wherein 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, and wherein 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.

The process of any one of embodiments 1 to 50, wherein the reactive distillation column
K(2) is operated at a reboiler duty allowing to achieve a specific concentration of A(2)OMe
in the stream P(2), preferably the concentration as defined in embodiment 50.

The process of any one of embodiments 1 to 51, wherein the top of the reactive distillation
column K(2) is equipped with a droplet separating device D(2), preferably a demister, the
process comprising separating droplets comprising A(2)OH from the vapor stream in the
top of K(2).

The process of embodiment 52, comprising at least temporarily spraying the demister,
preferably with a stream M(2) comprising methanol, said stream preferably being
branched from a condensed top stream removed from the rectification column D or being
a fresh methanol stream.

The process of any one of embodiments 1 to 53, wherein prior to being fed into the rectifi-
cation column D, the stream W(1) is passed through a compressor C(1), thereby realizing
a pressure increase of W(1) in the range of from 0.1 to 0.8 bar(abs), preferably in the
range of from 0.15 to 0.6 bar(abs), more preferably in the range of from 0.2 to 0.4
bar(abs).

The process of any one of embodiments 1 to 54, wherein prior to being fed into the rectifi-
cation column D, the stream W(2) is passed through a compressor C(2), thereby realizing
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a pressure increase of W(2) in the range of from 0.1 to 0.8 bar(abs), preferably in the
range of from 0.15 to 0.6 bar(abs), more preferably in the range of from 0.2 to 0.4
bar(abs).

The process of embodiment 54 or 55, wherein prior to dividing according to (b), the
stream G is not passed through a compressor C, preferably not passed through a com-
pressor C thereby realizing a pressure increase of G in the range of from 0.1 to 0.8
bar(abs), preferably in the range of from 0.15 to 0.6 bar(abs), more preferably in the range
of from 0.2 to 0.4 bar(abs).

The process of any one of embodiments 54 to 56, wherein prior to be fed into the reactive
distillation column K(1), the stream G(1) is not passed through a compressor C(1), prefer-
ably not passed through a compressor C(1) thereby realizing a pressure increase of G(1)
in the range of from 0.1 to 0.8 bar(abs), preferably in the range of from 0.15 to 0.6
bar(abs), more preferably in the range of from 0.2 to 0.4 bar(abs).

The process of any one of embodiments 54 to 57, wherein prior to be fed into the reactive
distillation column K(2), the stream G(2) is not passed through a compressor C(2), prefer-
ably not passed through a compressor C(2) thereby realizing a pressure increase of G(2)
in the range of from 0.1 to 0.8 bar(abs), preferably in the range of from 0.15 to 0.6
bar(abs), more preferably in the range of from 0.2 to 0.4 bar(abs).

The process of any one of embodiments 1 to 58, being an integrated process for simulta-
neously preparing 2 mixtures P(i), wherein the mixture P(1) comprises sodium methoxide
as A(1)OMe and methanol and the mixture P(2) comprising potassium methoxide as
A(2)OMe and methanol.

The process of any one of embodiments 1 to 58, being an integrated process for simulta-
neously preparing three mixtures P(1), P(2) and P(3), wherein the mixture P(1) comprises
sodium methoxide as A(1)OMe and methanol, the mixture P(2) comprises potassium
methoxide as A(2)OMe and methanol, and the mixture P(3) comprises lithium methoxide
as A(3)OMe and methanol, the process comprising
(@) providing a stream G comprising methanol;
(b) dividing the stream G into three streams G(1), G(2) and G(3), G(1), G(2) and G(3)
having the same composition as G;
(c.1) preparing sodium methoxide comprising
(c.1.1) feeding the stream G(1) into the lower part of a reactive distillation column
K(1), and feeding a liquid stream H(1), preferably an aqueous liquid stream
H(1), H(1) comprising dissolved sodium hydroxide, into the upper part of
the reactive distillation column K(1);
(c.1.2) subjecting G(1) and H(1) in K(1) to reactive distillation conditions, obtaining
a top stream W(1) comprising methanol and water; and obtaining a bottoms
stream P(1) comprising sodium methoxide and methanol;
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(c.2) preparing potassium methoxide comprising
(c.2.1) feeding the stream G(2) into the lower part of a reactive distillation column

K(2), K(2) being arranged in parallel with K(1), and feeding a liquid stream
H(2), preferably an aqueous liquid stream H(2), H(2) comprising dissolved
potassium hydroxide, into the upper part of the reactive distillation column
K(2);

(c.2.2) subjecting G(2) and H(2) in K(2) to reactive distillation conditions, obtaining

a top stream W(2) comprising methanol and water; and obtaining a bottoms
stream P(2) comprising potassium methoxide and methanol;

(c.3) preparing lithium methoxide comprising
(c.3.1) feeding the stream G(3) into the lower part of a reactive distillation column

K(3), K(3) being arranged in parallel with K(1) and K(2), and feeding a liquid
stream H(3), preferably an aqueous liquid stream H(3), H(3) comprising
dissolved lithium hydroxide, into the upper part of the reactive distillation
column K(3);

(c.3.2) subjecting G(3) and H(3) in (K3) to reactive distillation conditions, obtaining

a top stream W(3) comprising methanol and water; and obtaining a bottoms
stream P(3) comprising lithium methoxide and methanol;

(d.1) feeding W(1), W(2) and W(3) into the lower part of a rectification column D, and
feeding a stream M comprising methanol into the upper part of the rectification col-

umn D;
(d.2) subjecting W(1), W(2), W(3) and M in D to distillation conditions, obtaining the
stream G according to (a) as a top stream.

The process of any one of embodiments 1 to 60, wherein from at least one of the streams
P(i), A(i))OMe is at least partially separated from methanol, preferably obtaining solid,
more preferably crystalline A())\OMe.

A chemical production unit for carrying out the process according to any one of embodi-
ments 1 to 61, comprising
- a rectification column D comprising

inlet means for feeding the stream M into D;

in its lower part, inlet means for feeding the streams W(i) or one or more com-
bined stream thereof into D;

outlet means for removing the streams T(2) and G or a combined stream
thereof from the top of D;

at least one condenser, preferably a condenser V(4) and optionally a further
condenser V(5) arranged downstream of V(4), having inlet means for receiving
the stream T(2) and having outlet means for removing the condensed stream
T(3) and for removing a waste gas stream;

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

a bottom reboiler;

- a stream dividing device S for dividing the stream G into n streams G(i);
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- 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);
- a bottom reboiler ;
- 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;
- one or more compressors C(i) for compressing either the stream G and/or the
streams G(i) and/or the streams W(i).

The unit of embodiment 62, wherein the top of at least one, preferably of each reactive
distillation column K(i) is equipped with a droplet separating device D(i), preferably a de-
mister, said demister preferably comprising an inlet means for feeding a stream M(i) com-
prising methanol into said demister.

The unit of embodiment 62 or 63, wherein each of the reactive distillations columns K(i)
comprises, independently from one another, from 5 to 50, preferably from 10 to 40, more
preferably from 15 to 30 theoretical stages.

The unit of any one of embodiments 62 to 64, wherein the means for passing the streams
G(i) to the reactive distillation 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 theoretical stage, more preferably between the bottoms and the
second theoretical stage of K(i).

The unit of any one of embodiments 62 to 65, wherein 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.

The unit of any one of embodiments 62 to 66, wherein at least one, preferably each reac-
tive distillation columns K(i) does not comprise means for being operated at a reflux ratio
of greater than 0:1.

The unit of any one of embodiments 62 to 67, wherein each reactive distillation column
K(i) is equipped with trays.
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The unit of any one of embodiments 62 to 68, comprising n compressors C(i) arranged
upstream of K(i) for compressing the streams G(i).

The unit of any one of embodiments 62 to 68, comprising n compressors C(i) arranged
downstream of K(i) and upstream of D for compressing the streams W(i).

The unit of any one of embodiments 62 to 70, wherein the rectification column D has from
20 to 100, preferably from 30 to 80, more preferably from 40 to 60 theoretical stages.

The unit of any one of embodiments 62 to 71, wherein the inlet means 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 15t theoretical stage, preferably between the bottoms and
the 10t theoretical stage, more preferably between the bottoms and the 8t theoretical of
D.

The unit of any one of embodiments 62 to 72, wherein the inlet means for feeding the

stream M into D are located in the upper part of D, preferably at least 4 theoretical stages
from the top of D, more preferably between the 4t and the 20t theoretical stage from the
top of D, more preferably between the 6% and the 15t theoretical stage from the top of D.

The unit of any one of embodiments 62 to 73, further comprising at least one condensate
drum for a liquid stream removed from V(4) and optionally from V(5) and further compris-
ing means for passing at least part of the liquid contained in said drum as the stream T(3)
to the top of D.

The unit of any one of embodiments 62 to 74, further comprising means for realizing
recompression of the top vapor obtained from D, said means preferably comprising a
compressor C(3) for compressing a stream T(1) removed from the top of D, means for
passing T(1) from the top of D to C(3), a reboiler V(6) for condensing said compressed
stream, means for passing said compressed stream from (C3) to V(6), and means for
feeding the obtained liquid stream to the top of D.

The unit of embodiment 75, wherein the reboiler V(6) is a reboiler of D, preferably an in-
termediate reboiler of D.

The unit of any one of embodiments 62 to 76, wherein the rectification column is equipped
with trays and/or packings, wherein, insofar as embodiment 77 is dependent on embodi-
ment 76, D is equipped with packings arranged above the intermediate reboiler of D and
with trays arranged below the intermediate reboiler of D.

The unit of embodiment 76 or 77, further comprising at least one condensate drum for the
condensed stream removed from V(6), the unit preferably further comprising means for
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passing at least part of a gas phase in said drum to V(4) and means for passing at least
part of a liquid phase in said drum to a condensate drum according to embodiment 74.

79. The unit of any one of embodiments 62 to 78, further comprising means for separating an
alkali metal methoxide A(i))YOMe from at least one of the streams P(i).

80. The unit of any one of embodiments 62 to 79, wherein n is in the range of from 2 to 10,
preferably in the range of from 2 to 5, more preferably 2 or 3, more preferably 2.

81. Use of a chemical production unit according to any one of embodiments 62 to 80 or of a
process according to any one of embodiments 1 to 61 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 examples 1 and 2 and the figures 1
to 6.

Examples

Example 1:  Simultaneous production of sodium methoxide and potassium methoxide without
top vapor recompression in rectification column D

Fig. 2 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 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

Column K(1) Temperature at the top / °C 89
Pressure at the bottom / bar(abs) 2.3
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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(4)
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
Ratios of f(M(1)) / f(H(1)) 0.55
mass flow rates M) / f(H(2)*) 0.40
of streams f(T@3)) /f(G) *) 0.92
f(P(1)) / f(H(1)) 2.25
f(P(2)) / f(H(2)) 1.86
f(waste gas) / f(G) *) <0.0015

9 f(G) = H(G(1)) + #(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), fueorn(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), fueon(water) is the mass
flow rate of MeOH contained in the water stream, and fuson(waste gas) is the mass flow rate of

MeOH contained i

n the waste gas stream:

fMeOH(M) = fMeQH(P(1)) + fMeoH(P(2)) + fMeoH(water) + fMeOH(waste gas)

1.1 fMeOH(P(1)) = [(1-CNa0ME) * f(P(1))] + [(MMeOH/MNaOH * CNaOH) * f(H(1))]

Molecular mass M / concentration ¢

| values

| units
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1.3

1.4

30
MweoH 32 kg/kmol
Mnaor 40 kg/kmol
CnaoH iN H(1) 0.5 kg/kg
Cnaowme in P(1) 0.3 kg/kg

fueon(P(2)) = [(1-Ckome) * F(P(2))] + [(Mmeon/Mron * Cron) * F(H(2))]

Molecular mass M / concentration ¢ | values | units
Mueon 32 kg/kmol
MkoH 56 kg/kmol
Ckon in H(2) 0.48 kg/kg
Ckowme iN P(2) 0.32 kg/kg

fueon(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.

1.5

1.5.1

1.5.2

f(water) = fuao(H(1)) + fu2o0(H(2)) + fr20(M) - fhoo(waste gas)
fueo(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 fi20(M) is the mass flow
rate of water contained in the stream M:

Ti2o(H(1)) = [(1-Cnaon) * F(H(1))] + [(Mu20/Mnaon * Cnaon) * f(H(1))]

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

Ti2o(H(2)) = [(1-Ckon) * F(H(2))] + [(Mu20/Mkon * Ckon) * f(H(2))]

Molecular mass M / concentration ¢ | values | units
Mh20 18 kg/kmol
MkoH 56 kg/kmol
Ckon iN H(2) 0.48 kg/kg
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1.5.3  fuo(M) = 0.001 * f(M)
1.5.4  fuo(waste gas) = 0 (neglected)

Example 2:  Simultaneous production of sodium methoxide and potassium methoxide with top
vapor recompression in rectification column D

The use of vapor recompression reduces the energy demand of the distillation in D considera-
bly. It is possible to have a ratio of the heat streams to V(3) and V(6) of about 1:4. That means,
the energy demand decreases to 20 %. But about 10 % (depending on the pressure) of the en-
ergy which is transferred in V(6) is needed as power for the compressor C(3). All in all, there is
a large energy saving by using vapor recompression.

Fig. 5 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 2a below. Regarding the relative mass flow rates, reference is made to Table 2b below.

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
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(3) / bar(abs) 5
Pressure at the top / bar(abs) 215
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 2b

Relationships between the mass flow rates f of the different streams
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Specified: H(1), H(2)
Definition of M(1), M(2): part of condensate from V(4)
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

) (G) =H(G(1)) + (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), fueon(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) + fMSOH(waste gas)

21 fmeor(P(1)) = [(1-Cnaome) * F(P(1))] + [(Mmeon/Mnaoh * Cnaon) * F(H(1))]

Molecular mass M / concentration ¢ | values ’ units
MweoH 32 kg/kmol
MnaoH 40 kg/kmol
CnaoH in H(1) 0.5 kg/kg
Cnaowme in P(1) 0.3 kg/kg

2.2 fueon(P(2)) = [(1-ckome) * f(P(2))] + [(Mmeor/Mkon * Cron) * f(H(2))]

Molecular mass M / concentration ¢ | values | units
Mueon 32 kg/kmol
MkoH 56 kg/kmol
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Ckot in H(2) 0.48 kg/kg
Crome in P(2) 0.32 ka/kg
2.3 fmeon(water) = 0.001 * f(water) (maximum value)

24 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 flwater) = fuzo(H(1)) + fu2o0(H(2)) + fu20(M) - fuoo(waste gas)
fu2o(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 fi20(M) is the mass flow
rate of water contained in the stream M:

2.5.1 szo(H(1)) = [(1—CNa0H) * f(H(']))] + [(MHzo/MNaOH * CNaOH) * f(H(1))]

Molecular mass M / concentration ¢ | values ’ units
Mh20 18 kg/kmol
MnaoH 40 kg/kmol
CnaoH in H(1) 0.5 kg/kg

252 fuo(H(2)) = [(1-ckon) * f(H(2))] + [(Mh2o/Mkon * Ckon) * f(H(2))]

Molecular mass M / concentration ¢ | values | units
Mhzo 18 kg/kmol
Mion 56 kg/kmol
CkoH in H(2) 0.48 kg/kg

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

254  fuol(waste gas) = 0 (neglected)

Description of the figures

Figure 1  shows a schematic overview of a process according to the present invention where-
in the rectification column D is operated without top vapor recompression. In particular, a fresh
methanol stream M is fed into the upper part of a rectification column D. From the top of the
rectification column D, a gas stream T(2), a dry methanol stream, is removed which as passed
through the condenser V(4), from which condenser V(4) a waste gas stream T(2w), essentially
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consisting of inerts and methanol, and a liquid stream T(3) are obtained. The liquid stream T(3)
is fed back to the top of the column D. A part of the bottoms stream removed from the column D
is fed into the bottom reboiler V(3) of D, the other part of the bottoms stream, essentially con-
sisting of water, is disposed. Further, from the top of the column D, a dry methanol gas stream
G is removed, in addition to T(2). This gas stream G, exhibiting a flow rate f(G), is divided into
two 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
stream G(1) is then passed through a compressor C(1), and the thus compressed stream G(1)
is then 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 V(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 stream G(2) is then passed through a com-
pressor C(2), and the thus 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) com-
prising 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 V(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 consisting of meth-
anol and water is removed, wherein W(2) is fed, together with W(1), into a lower part of the rec-
tification column D.

Figure 2  shows the schematic overview according to Figure 1, wherein in the top of the reac-
tive distillation columns K(1) and K(2), droplet separating devices D(1) and D(2), preferably de-
misters, are located, with the streams M(1) and M(2) used for an at least temporary spraying.

Figure 3 shows the schematic overview according to Figure 2, wherein the compressors C(1)
and C(2) are not located upstream of K(1) and K(2) for compressing G(1) and G(2), but located
downstream of K(1) and K(2) for compressing W(1) and W(2) prior to feeding W(1) and W(2)
into D.

Figure 4 shows a schematic overview of a process according to the present invention where-
in, compared to the process shown in Figure 1, the rectification column D is operated with top
vapor recompression. Regarding said top vapor recompression, a dry methanol top stream is
removed from the rectification column D, in addition to G and T(2). This gas stream T(1) is
passed through compressor C(3), and this compressed stream T(1) is then passed through the
intermediate reboiler V(6) of the column D. The thus obtained compressed and condensed
stream T(1) obtained from V(6) is then passed to a first condensate drum. Inerts which are
comprised in T(1) are removed as gas stream T(1g) from the first condensate drum via a control
valve (not shown) and fed into the condenser V(4) into which also the top stream T(2) is fed.
The other part of T(1), T(11), is depressurized into a second condensate drum. Into said second
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condensate drum, a further stream T(2gl) is fed which is obtained from the condenser V(5) into
which the stream T(2g) obtained from V(4), T(2l) is fed. Further, the stream T(2l) obtained from
V(4) is fed in to the second condensate drum. From the second condensate drum, a liquid
stream T(3) is removed and fed to the top of the column D.

Figure 5 shows the schematic overview according to Figure 4, wherein in the top of the reac-
tive distillation columns K(1) and K(2), droplet separating devices D(1) and D(2), preferably de-
misters, are located, with the streams M(1) and M(2) used for an at least temporary spraying.

Figure 6 shows the schematic overview according to Figure 5, wherein the compressors C(1)
and C(2) are not located upstream of K(1) and K(2) for compressing G(1) and G(2), but located
downstream of K(1) and K(2) for compressing W(1) and W(2) prior to feeding W(1) and W(2)
into D.
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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 2 and i=1...n; and
providing a rectification column D;
the process further comprising

(@)
(b)

(©)

(d)

providing a stream G comprising methanol;

dividing the stream G into n streams G(i), each stream G(i) having the same compo-
sition as G;

preparing the one or more alkali metal methoxides comprising

feeding each stream G(i) into the lower part of a respective reactive distillation col-
umn K(i), and feeding the aqueous liquid stream H(i) comprising the dissolved alkali
metal hydroxide A(i))OH into the upper part of said reactive distillation column K(i);
and

subjecting G(i) and H(i) in each K(i) to reactive distillation conditions, 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;

feeding each stream W(i) into the lower part of the rectification column D, and feed-
ing a stream M comprising methanol into the rectification column D; and subjecting
the n streams W(i) and M in D to distillation conditions, obtaining the stream G ac-
cording to (a) as a top stream;

wherein the rectification column D is operated at a reflux ratio of at least 0.5:1, wherein

(i)

(ii)

(iii)

or

(i)

(ii)

(iii)

the rectification column D is operated with top vapor recompression, wherein for re-
alizing the reflux ratio, the process comprises

removing, in addition to G, a top stream T(2) from the rectification column D, pass-
ing said stream T(2) through a condenser V(4), obtaining a liquid stream and a
waste gas stream T(2w);

removing, in addition to G and T(2), a further top stream T(1) from the rectification
column D, passing said stream T(2) through a compressor C(3), passing the thus
compressed stream through a reboiler V(6), obtaining a liquid stream, wherein the
reboiler V(6) is an intermediate reboiler of the rectification column D;

feeding the liquid streams obtained according to (i) and (ii) into the top of the rectifi-
cation column D;

removing, in addition to G, a top stream T(2) from the rectification column D, pass-
ing said stream T(2) through a condenser V(4), obtaining a liquid stream T(2l) and a
gas stream T(2g); passing the gas stream T(2g) through a condenser V(5), obtain-
ing a liquid stream T(2gl) and a waste gas stream T(2w); and combining the liquid
streams T(2l) and (T2gl), obtaining a combined liquid stream T(2cl);

removing, in addition to G and T(2), a further top stream T(1) from the rectification
column D, passing said stream T(2) through a compressor C(3), passing the thus
compressed stream through a reboiler V(6), obtaining a liquid stream, wherein the
reboiler V(6) is an intermediate reboiler of the rectification column D;

feeding the combined liquid stream obtained according to (i) and the liquid stream
obtained according to (ii) into the top of the rectification column D.
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The process of claim 1, wherein n is in the range of from 2 to 10, preferably in the range of
from 2 to 5, more preferably 2 or 3, more preferably 2.

The process of claim 1 or 2, wherein each alkali metal hydroxide A(i))OH is preferably se-
lected from the group consisting of lithium hydroxide, sodium hydroxide and potassium
hydroxide, more preferably from the group consisting of sodium hydroxide and potassium
hydroxide and wherein a given agueous liquid stream H(i) comprises an alkali metal hy-
droxide A(i)OH dissolved in water, in methanol, or in a mixture comprising water and
methanol, preferably in water.

The process of any one of claims 1 to 3, being an integrated process for simultaneously
preparing at least 2 mixtures P(i), preferably 2 mixtures P(i), wherein the mixture P(1)
comprises A(1)OMe, preferably sodium methoxide, and methanol and the mixture P(2)
comprises A(2)OMe, preferably potassium methoxide, and methanol, the process com-
prising
(a) providing a stream G comprising methanol;
(b) dividing the stream G into at least two streams G(1) and G(2), G(1) and G(2) having
the same composition as G;
(c.1) preparing A(1)OMe, preferably sodium methoxide, comprising
(c.1.1) feeding the stream G(1) into the lower part of a reactive distillation column
K(1), and feeding an aqueous liquid stream H(1) comprising dissolved
A(1)OH, preferably sodium hydroxide, into the upper part of the reactive
distillation column K(1);
(c.1.2) subjecting G(1) and H(1) in K(1) to reactive distillation conditions, obtaining
a top stream W(1) comprising methanol and water; and obtaining a bottoms
stream P(1) comprising A(1)OMe, preferably sodium methoxide, and meth-
anol;
(c.2) preparing A(2)OMe, preferably potassium methoxide, comprising
(c.2.1) feeding the stream G(2) into the lower part of a reactive distillation column
K(2), K(2) being arranged in parallel with K(1), and feeding an aqueous lig-
uid stream H(2) comprising dissolved A(2)OH, preferably potassium hy-
droxide, into the upper part of the reactive distillation column K(2);
(c.2.2) subjecting G(2) and H(2) in K(2) to reactive distillation conditions, obtaining
a top stream W(2) comprising methanol and water; and obtaining a bottoms
stream P(2) comprising A(2)OMe, preferably potassium methoxide, and
methanol;
(d.1) feeding W(1) and W(2) into the lower part of a rectification column D, and feeding a
stream M comprising methanol into the rectification column D;
(d.2) subjecting W(1), W(2) and M in D to distillation conditions, obtaining the stream G
according to (a) as a top stream.

The process of claim 4, wherein W(1) and W(2) are fed as gas streams into the rectifica-
tion column D, preferably at a position between the bottoms and the 15" theoretical stage,
preferably between the bottoms and the 10" theoretical stage, more preferably between
the bottoms and the 8™ theoretical of the rectification column D.

The process of any one of claims 1 to 5, wherein from 99 to 100 weight-%, 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 at most 2000 weight-ppm, more preferably at most 1500 weight-ppm, more preferably
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at most 1000 weight-ppm, wherein the stream M is preferably fed to the upper part 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 between the 6"
and the 15" theoretical stage from the top of D, preferably at a temperature of M in the
range of from ambient temperature to the boiling point of methanol at the column pressure
of D, more preferably at ambient temperature.

The process of any one of claims 1 to 6, wherein the rectification column D is operated at
a reflux ratio in the range of from 0.55:1 to 1.4:1, preferably in the range of from 0.6:1 to
1.4:1.

The process of any one of claims 1 to 7, wherein the stream G provided according to (a)
by obtaining from distillation according to (d.2) comprises methanol and water, wherein
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, 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.

The process of any one of claims 1 to 8, wherein according to (b), the stream G is divided
into the two streams G(1) and G(2).

The process of any one of claims 1 to 9, wherein prior to be fed into the reactive distilla-
tion column K(1), the stream G(1) is passed through a compressor C(1), thereby realizing
a pressure increase of G(1) in the range of from 0.1 to 0.8 bar(abs), preferably in the
range of from 0.15 to 0.6 bar(abs), more preferably in the range of from 0.2 to 0.4
bar(abs);

and/or, preferably and

prior to be fed into the reactive distillation column K(2), the stream G(2) is passed through
a compressor C(2), thereby realizing a pressure increase of G(2) in the range of from 0.1
to 0.8 bar(abs), preferably in the range of from 0.15 to 0.6 bar(abs), more preferably in the
range of from 0.2 to 0.4 bar(abs);

The process of any one of claims 1 to 9, wherein 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) in the range of from 0.1 to 0.8 bar(abs), preferably in the range
of from 0.15 to 0.6 bar(abs), more preferably in the range of from 0.2 to 0.4 bar(abs);
and/or, preferably 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(abs), preferably in the range of from 0.15 to 0.6 bar(abs), more preferably in the
range of from 0.2 to 0.4 bar(abs).

A chemical production unit for carrying out the process according to any one of claims 1 to
11, comprising
- a rectification column D comprising
-- inlet means for feeding the stream M into D;
-- in its lower part, inlet means for feeding the streams W(i) or one or more com-
bined stream thereof into D;
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-- outlet means for removing the streams T(2) and G or a combined stream
thereof from the top of D;

-- at least one condenser, preferably a condenser V(4) and optionally a further
condenser V(5) arranged downstream of V(4), having inlet means for receiving
the stream T(2) and having outlet means for removing the condensed stream
T(3) and for removing a waste gas stream;

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

- a bottom reboiler;

- 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);

- a bottom reboiler ;

-- 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;
- one or more compressors C(i) for compressing either the stream G and/or the

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

the unit further comprising means for realizing recompression of the top vapor obtained
from D, said means comprising a compressor C(3) for compressing a stream T(1) re-
moved from the top of D, means for passing T(1) from the top of D to C(3), a reboiler V(6)
for condensing said compressed stream, means for passing said compressed stream from
(C3) to V(6), and means for feeding the obtained liquid stream to the top of D, wherein the
reboiler V(6) is an intermediate reboiler of D.

The unit of claim 12, comprising h compressors C(i) arranged upstream of K(i) for com-
pressing the streams G(i) or comprising n compressors C(i) arranged downstream of K(i)
and upstream of D for compressing the streams W(i).

The unit of claim 12 or 13, wherein the inlet means 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, preferably between the bottoms and the 10" theoretical stage,
more preferably between the bottoms and the 8™ theoretical of D; and/or

wherein the inlet means for feeding the stream M into D are located in the upper part of D,
preferably at least 4 theoretical stages from the top of D, preferably between the 4™ and
the 20" theoretical stage from the top of D, more preferably between the 6™ and the 15™
theoretical stage from the top of D.

Use of a chemical production unit according to any one of claims 12 to 14 or of a process
according to any one of claims 1 to 11 for simultaneously producing n mixtures P(i) com-
prising alkali metal methoxide A(i)OMe 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.



