- 1 Process for preparing al kali netal al koxi des The
present invention relates to a process for preparing
al kali netal al koxides fromalkali metal 5 hydroxides
by nmeans of reactive distillation. Al kali netal

al koxi des are used as strong bases in the synthesis
of nunerous chem cals, for exanple in the preparation
of active pharnaceutical ok agrochem cal 10
ingredients. In addition, alkali netal alkoxides find
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reactions. Alkali metal al koxides (MOR) are prepared
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the distillate according to the following reaction.

MOH + ROH
20

Such a process principle is described, for example, in
US 2,877,274, in which aqueous alkali metal hydroxide
solution and gaseous methanol are conducted in

25 countercurrent in a rectificatiom column. In basically
unchanged form, this process is described again in
EP 1 242 345.

Similar processes in which, however, an azeotroping
30 agent, for example benzene, is used additionally are
described in GB 377,631 and Us 1,910,331. The
azeotroping agent serves to enable a separation of
water and a water-soluble alcohol. In the two patents,
the condensate is subjected to a phase separation in

35 order to remove the water of reaction.

For instance, DE 96 89 03 also describes a process for

continuously preparing alkali metal alkoxides, in which



2 the water-al cohol mxture renoved at the top is
condensed and then subjected to a phase separation. In
this case, the agueous phase is discarded and the

al coholic phase is returned to the colum at the top 5
together wwth -the fresh alcohol. A simlar process is
described by EP 0 299 577, in which the water is
removed in the condensate wi thh-the aid of a menbr ane.
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20 continuous preparation process with high process

reliability, in which commercial aqueous alkali metal

hydroxide solutions can be used.

Surprisingly, a process has been found for preparing an
25 alcoholic solution of an alkali metal alkoxide from
alkali metal hydroxide and alcohol in a reaction
column, the alcohol and the alkali metal hydroxide
being conducted in countercurrent, which 1is charac-
 terized in that a reflux ratio of at least 0.05 is
30 established in the reaction column. In the case of a
complete condensation, this means that at least 5% by
weight of this condensate of the reaction column is
returned to the reaction column in the form of a reflux
at the top. As a result of the establishment of a
35 reflux ratio in the reaction column, it is surprisingly
possible to prevent solid precipitation below the feed
point of the alkali metal hydroxide solution. Compared
to the prior art processes, the process according to
the invention has the advantage that the solubility



possible to prevent solid precipitation below the feed
poi nt of the al kali netal hydroxide solution. Conpared
to the prior art processes, the process according to
the invention has the advantage that the solubility 3
limt of the alkali netal hydroxide at the feed point
of the alkali netal hydroxide solution - at which the
concentration of the al kali tal hydroxide used is
the greatest - is not exceeded. The reflux ratio to
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is thus possible which is less sensitive to disruptions
20 or variations, for example concentration variations in
the feeds. In contrast to the prior art processes, in
the process according to the invention, there "is no
removal of the water from the condensate before the
reflux is recycled into the reaction column.
25
The invention thus provides a process for preparing an
alcoholic solution of an alkali metal alkoxide from
alkali metal hydroxide and alcohol in a reaction
column, the alcohol and the alkali metal hydroxide
30 Dbeing conducted in countercurrent, which is charac-
terized in that a reflux ratio of at least 0.05 is

established in the reaction column.

The reflux ratio in the process according to the
35 invention is guided by the type of alkali metal
alkoxide to be prepared and by the solubility of the
alkali metal hydroxide used in the mixture of water and
the alcohol used which is established. The vapours

obtained in the reaction column are the alcohol with a



colum, the al cohol and the al kali netal hydroxide 30
bei ng conducted in countercurrent, which is charac-
terized in that a reflux ratio of at least 0.05 is
established in the reaction colum. The reflux ratio
in the process according to the 35 invention is

gui ded by the type of alkali netal alkoxide to be
prepared and by the solubility of the alkali netal
hydr oxi de used in the m xture of water and the
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2i0nt Qﬂattlag ri%acgﬂ@nc&ﬁéf%te-r@%d/or in the reflux of the
reaction column is preferably not removed before the
recycling as reflux into the reaction column. The
establishment of a reflux ratio in the reaction column
ensures that, in the upper part of the countercurrent
25 distillation column, a sufficiently high water
concentration is always present in the reaction
mixture, such that solid precipitation can effectively

be prevented.

30 The possible alkali metal hydroxides used in the
process according to the invention may be sodium
hydroxide, potassium hydroxide or lithium hydroxide;
preference is given to wusing sodium hydroxide and
potassium hydroxide. The alkali metal hydroxides may be

35 wused in the process according to the invention in the
form of an aqueous solution, alcoholic solution or an
aqueous solution which comprises the alcohol used as a

further solvent.



establishment of a reflux ratio in the reaction colum
ensures that, in the upper part of the countercurrent
25 distillation colum, a sufficiently high water
concentration is always present in the reaction
m xture, such that solid precipitation can effectively
be prevented. 30 The possible al kali netal hydroxi des
used in the process according to the invention nmay be
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reactant. Moreover, the alcohol used can serve to strip
20 water out of the liquid,  such that it can be removed
from the reaction <chamber via the distillate.
Therefore, in the process according to the invention,
preference is given to using 15 to 45 times the amount,
preferably 25 to 35 times the amount, of alcohol based
25 on the weight of water in the feedstream of the alkali

metal hydroéxide.

It is advantageous to operate the reaction column at a
pressure of 0.5 to 2 bar; preference is given to

30 operating the reaction column at ambient pressure.

The alkali metal hydroxide solution is added in the
process according to the invention preferably to the
uppermost tray, or fed at the top of the reaction
35 column. It is advantageous for the process according to
the invention to feed the alkali metal hydroxide
solution to the reaction column preferably with a
temperature just below the boiling point of this

solution. In the case of use of an aqueous sodium



20 water out of the liquid, such that it can be
renmoved fromthe reaction chanber via the distillate.
Therefore, in the process according to the invention,
preference is given to using 15 to 45 tines the
anmount, preferably 25 to 35 tinmes the anmount, of
al cohol based 25 on the weight of water in the
feedstream of the alkali netal hydroxide. It is
advant ageous to operate the reaction colum at a
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the rectification column and fresh alcohol to the
20 reaction columnv in the process according to the
invention. Preference is given to feeding both recycled
alcohol and fresh alcohol to the reaction column.
Optionally, the fresh alcohol can Dbe fed to the
reaction column in a separate feed point or to the

25 reaction column together with the recycled alcohol.

The recycled alcohol from the rectification column is
preferably fed to the reaction column in gaseous form
at least twenty trays below the feed point of the
30 alkali metal hydroxide solution. The recycled alcohol
is preferably metered in 1 to 10 trays, more preferably
1 to 6 trays, above the bottom, or directly into the
bottom of the reaction column. Most preferably, the
recycled alcohol is metered into the Dbottom of the

35 reaction column.

The fresh alcohol can be used in the process according
to the invention either as wvapour or in ligquid form.

Preference is given to feeding the fresh .alcohol into



al cohol. it is thus possible to feed both recycl ed

al cohol from the rectification columm and fresh

al cohol to the 20 reaction colum in the process
according to the invention. Preference is given to
feedi ng both recycled alcohol and fresh alcohol to
the reaction colum. Optionally, the fresh al coho
can be fed to the reaction colum in a separate feed
point or to the 25 reaction colum together with the
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20
In a particular embodiment of the process according to
the invention, the fresh alcohol is added to the reflux
of the reaction column; this can be done in the

condenser or else into the condensate vessel on the

25 reaction column.

The alcohol metered into the reaction column - both the
recycled alcohol and the fresh alcohol - preferably has
an average water content of not more than 1000 ppm

30 (m/m), preferably not more than 500 ppm (m/m). It is
particularly advantageous for the process according to
the invention when the alcohol metered into the
reaction column has an average water content of 200 to
450 ppm (m/m), preferably of 300 to 400 ppm (m/m).

35

The process according to the invention can be operated

either continuously or semicontinuously. In the case of

semicontinuous operation, the . alcohol, preferably

methanol, is initially charged in the evaporator of the



suitabl e especially for renoving excess water fromthe
met hanol before the al cohol is conducted into the 15
reaction colum. Particular preference is given to
addi ng the fresh al cohol to the condenser or to the
condensate vessel on the rectification colum; very
particul ar preference is given to adding the fresh

al cohol to the condenser on the rectification colum.
20 In a particul ar enbodi nent of the process according
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Senm conti nuous operation, the al cohol, preferably
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as 1n ernals. In a further embodiment of the process

according to the invention, the reaction column may
20 also have sieve trays or valve trays, structured or

unstructured packings or random packings.

The product stream in the process according to the
invention ig advantageously withdrawn at the column

25 Dbottom or evaporator and consists of an alcoholic
solution of the desired alkali metal alkoxide, for
example as a 30% solution. This product stream may
optionally have small amounts of water and/or unreacted
alkali metal hydroxide.

30
The distillate not recycled into the reaction column is
preferably separated in a separate step in the process
according to the invention, and the alcohol freed of
water can thus be recycled into the reaction column.

35 Preferred processes for this workup of the alcohol are
distillation, drying by means of membrane processes OoOr
drying by means of a molecular sieve, as known to those
skilled in the art. Preference is given to performing

this workup of the alcohol in the process according to



according to the invention continuously. In this case,
al kali netal hydroxide solution is preferably netered
10 in at the top of the reaction colum, while gaseous
al cohol is netered into the bottom of the reaction
colum. The reaction colum of the process according
to the 15 invention preferably has colum trays of

t he bubble-cap tray type, segected from bubbl e- cap
trays, tunnel-cap trays, Thormann trays or cross-slit
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of the process
It is likewise possible to perform the reaction at

higher pressure than the rectification and to recycle
20 the top product of the rectification column into the

reaction column by means of a vapour compressor.

The rectification of the mixture of alcohol and water
can be effected in the process according to the

25 invention according to known process steps, as
described, for example, in "Distillation: Prine¢iples
and Practices" (Johan G. Stichlmair, James R. Fair;
Wiley-VCH) . '

30 In the case of use of methanol as the alcohol in the
process according to the invention, the distillate of
the reaction column is preferably worked up in a
rectification column. Suitable internals here are all
known internals, both trays and structured packings and
35 random packings. The methanol is obtained here as low-
boiling distillate at the top of the rectification
column, and the water can be withdrawn at the bottom of
the rectification column. The reflux ratio here is

preferably greater than 0.5 and is preferably 0.8 to



according to the invention, the top product which has
5 been withdrawn at the top of the reaction colum and
has not been recycled into the reaction columm as
reflux is worked up in a rectification colum at a

hi gher pressure than in the reaction colum. It is
advant ageous for the process according to the
invention 10 to conduct this;portion of the top

product of the reaction colum into the rectification
col ums  vitkea prég@pOdE GANMEhesSertiTheattiadrercdlsmn can be
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can be wthdrawn at the bottomof the rectification
colum. The reflux ratio here is preferably greater
t harn0.theandsks opr eber abl gtiga®l,0 n- or isopropanol, n-,

20 sec-, iso- or tert-butanol, or in the case of the
isomers of pentanol, preference is likewise given to
selecting distillative, optionally multistage processes
for the workup of the alcohol in the process according
to the invention, in  which the azeotropes or

25 heterocazeotropes can be separated by means of
techniques known to those skilled in the art. The
assistants used may be prior art azeotroping agents
which are capable of forming heteroazeotropes with the
alcohol. However, it is also possible to use

30 adsorbents, for example zeolites, for this purpose.

Figure 1 shows a plant with a lower pressure in the
reaction column 4 than in the rectification column 9.
In this case, the alkali metal hydroxide solution is
35 conducted via the pipeline 1 into a heat exchanger 2,
in which it is heated to the temperature of the feed
point, and is added via the pipeline 3 at the top of
the column 4. The alkali metal alkoxide solution is

withdrawn at the bottom of the column via the pipeline



- 10 1.5. The pressure in the rectification colum
can be selected at either a |ower or higher |evel
than in the reaction colum. The tenperature is
established correspondingly. The nethanol/water feed
Is introduced 5 into the |lower half of the
rectification colum, preferably fromthe 2nd to 15th
tray above the evaporator. lIln_thi s preferred
enbodi ment of the process according to the invention,
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20 rectification column 9, fresh alcohol can be applied to
the top of the rectification column via the pipeline
18a. At the top of the rectification column, a portion
of the vapours is condensed and recycled back into the
rectification column 9 as reflux 19. The other portion

25 of the vapours is transferred to the rectification

= eolumn 4 via a pipeline 8. The fresh alcoho®” can also
be added to the reflux of the rectification column at
the feed points 18b and 18c.

30 Figure 2 shows a plant with a higher pressure in the
reaction column 4 than in the rectification column 9.
This plant differs from the plant in Figure 1 in that
the vapour stream 8 1is conducted via a Vvapour
compressor 20 into the reaction column 4. The wvapour

35 compressor 13 is dispensed with.

The examples which follow are intended to illustrate
the process according to the invention for preparing

alkali metal alkoxides in detail, without any intention



35 conducted via the pipeline 1 into a heat exchanger
2, inwhich it is heated to the tenperature of the
feed point, and is added via the pipeline 3 at the
top of the colum 4. The al kali netal al koxide
solution is wthdrawn at the bottom of the columm via
the pipeline - 11 6. At the bottomof the colum is
di sposed an evaporator 5 wi whi ch the concentration
of the alkali netal al koxide solution is adjusted to
the Wgsi e iMahueonThe Mapeuesedromdiie eMsgbimahar 5
are fed via 5 the pipeline 7 at the | ower end of the
reaction colum 4. The al cohol 8 recycled fromthe
rectification colum can be fed in at several points
in the reaction colum 4: 8a and 8b. In addition to
the feeding of the recycled alcohol, fresh al coho

can also be fed via the 10 feed |lines 10a to 10e. At
the top of the columm, a portion of the vapours is
condensed and can be recycled as reflux 11 back into
the reaction colum 4. The other portion of the
vapours is conducted via a pipeline 12 and a vapour
conpressor 13 into the rectification 15 colum 9. At
the bottomof this rectification colum 9, water is
W thdrawn via the pipeline 14. The colum is heated
by nmeans of the evaporator 15, which feeds the vapour
streamvia the pipeline 16 at the |ower end of the :
rectification colum 9. At the top of the 20
rectification columm 9, fresh al cohol can be applied
to the top of the rectification columm via the

pi peline 18a. At the top of the rectification colum,
a portion of the vapours is condensed and recycl ed
back into the rectification colum 9 as reflux 19.
The ot her portion 25 of the vapours is transferred to
the rectification colum 4 via a pipeline 8. The
fresh alcohol' can also be added to the ref |ux of
the rectification colum at



the feed points 18b and 18c. 30 Figure 2 shows a pl ant
Wi th a higher pressure in the reaction columm 4 than
in the rectification colum 9. This plant differs
fromthe plant in Figure 1 in that the vapour stream
8 is conducted via a vapour conpressor 20 into the
reaction colum 4. The vapour 35 conpressor 13 is
di spensed with. The exanples ich follow are intended
toillustrate the process according to the invention
for prepardisng alkali metal al koxides in detail,
W thHout  any intention 12 that the invention be
restricted to this enbodinment. 13 - Exanples 1.
Contl nunugiprogessrocdesExanple 1.1 (inventive) At the
top of a 9 nmetre-high reaction colum equipped wth
40 bubbl cap t S and aving an internal dianeter
gm0l 53 Lﬁy 50@6aqueous sodi um hydr oxi de
sol u&t orhe stdreatfecs tSb aboe-h60T aadctien teolrguy feguipped

UDpakﬂ9§t4hra$ubEb§ EgACti QR scobdam h§vﬂﬂ#'ﬂﬁﬁd1nkaﬂal
e ectrlcal ensatlgg ngger mhl ri ses

tra FITCEACR c§ Ty G nlnlﬁize‘hea 08588 Pum

t o thelremideosnbntioMhis tkepredattar @bttt RE°C and fed to

1000Wp@d§ahlb;g&md},%at@fay s ’f‘l@@uhf@&@@ldrn gathntase teQubbped

|nternt%)| ngerat re of gl ttra%hoﬁlQQ%

par t'fc Ctiohd 1§@WQﬁ?S 6F "the"coi gases

e tondensat
of tHe trraeyacunonacbl CIFE ale crr@@yc It@dmwllt*h?ee et ﬁ@ﬁses

Co'“ﬁptﬁ% ehb§r$ﬂﬁéﬁdﬁ:Tﬁereéﬁpé%adur% o@ tré | ¢bmperbbOion

pr o%b‘?’atl “5n bTeSti%g&llgg 19 I{:]P gggg tga{{gléﬁsq%l?eg hssgnat
15n dddiveirehuret dfs thser aiddlat o enf pFlé%Slﬂaétlcular
Bet waen ibhe evaponst okveignt tdre lcower pbstlerdigae Obft htlse
reactéég%lgglgo umn are recycled to the reaction column in
the form of a reflux, i.e. a reflux ratio of 0.14 is
established in order to reduce the proportion of
20 dissolved solid in the liquid phase. In addition, it is
operated at ambient pressure. Between the evaporator
and the lowermost tray of this reaction column,
8.88 kg/h of vaporous methanol with a water content of
400 ppm (m/m) and a temperature of about 70°C are
25 passed into the reaction column, which ascends in

countercurrent to the ligquid phase in theévcolumn.

A product stream of i.l6'kg/h which consists of a 30%
sodium methoxide solution in methanol and whose
30 concentration of water and unreacted sodium hydroxide -
calculated as sodium hydroxide - is a total of 0.18% by
weight is withdrawn from the evaporator of the reaction
column. The temperature at the top of the column is
75°C. An amount of condensate of 8.25 kg/h, which
35 consists of pure methanol with a 5% water content, is
obtained there. About 1 kg/h of the condensate is

recycled as reflux into the column.

The total alkalinity, i.e. the concentration of sodium



8.88 kg/h of vaporous nethanol wth a water content of
400 ppm (mMnm and a tenperature of about 70C are 25
passed into the reaction colunm, which ascends in
countercurrent to the liquid phase in the colum. A
product stream of 1.16 kg/h which consists of a 30%
sodi um net hoxi de sol ution in methanol and whose 30
concentration of water and unreacted sodi um hydroxi de
cal cul ated as sodi um hydr oxi & - is atotal of 0.18%
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reacti on colum. The te er at.u

{
col urfuced #5CPeARWarBEnt oﬂ“%@ﬁaeggaﬁngfm%aigr%g/h e
whlahmsaJmmnﬁl@haseflpudelue¢mammd tlie hcanBud-wateens of

cont endsmd By df’&ﬁien%gldt RS Lum %xldlégéfb O.sflgtnﬂ@lcantly
condensate s recycled as reflux i ol um.

ot d?eléﬁ"‘kaﬁi‘%??rtllc“éart r%ol&&}&éﬁifr g‘tlfné R4 8 di'Fm true
14 dwicaxitle aofl seddium nethindxddei n tshecqe. qthel water
phasree g}cﬁedr %@Bﬁ?ﬂé&tﬁ?j Cl\ﬁc?f@a{%géf \ﬁﬁégmﬁt@ﬁ’ E&h@ent in

phase._ i
conc%ﬁﬁr%ﬂﬁuéﬂspB?Ses %uﬁQQiaPoQV§EP¥ﬁ1 8Furema1ns in
met haxiutéoar e iegritbreantdoy SObeﬂownelﬁ:eppmtﬂ%l gpn  Dbe

1%0' Uhiddit ¥a! 1M dne TBESt s ddi@mnespeci al 1y of sodium
hydroxi de, since the water recycled significantly

increases the water content in the liquid phase. The
sodubnmm&drbxidexthmsve@mhhﬂs in solution. Therefore,

Pgaiét)él 'ot%‘ieggtl%g)' Rigt at '9‘3%&,@% Q@ hlt:QeQ@@ﬁanQQ)li)uﬁn;BQulpped
not .i nventjve

t op YBftha éorregn%bﬁxgcl?pr e&ff"ygn %?urnrhn %léll% pped 'inE?ﬁnal

150 hiibie¢ecapft Baysmand. havkadh anfi at SOfalaquegus sodium

di anRleox08e 80101 5% k@bheafl ta EB%maqaemJSa@dfeun to

e Tl FRRECEF v Fhe THacT PR 0l LR T obful SaserPes

Wi t hvidan @lne@tllepcmc@omwa@w%e%%?ew@ﬁhcSﬁﬁpré%%s
10 trays in each case in order to minimize heat losses

20 to the environment. The temperature of the compensation
heater is regulated in each case to the internal
temperature of the middle tray of the particular
section. The column is operated without reflux, and is
operated at ambient pressure. Between the evaporator

25 and the lowermost tray of this reaction column,
8.74 kg/h of “vaporous methanol having a water content
of 400 ppm (m/m) and a temperature of about 70°C are
passed into the reaction column, which ascends in
countercurrent to the liquid phase in the column.

30
A product stream of 1.27 kg/h which consists of a 30%
sodium methoxide solution in methanol and whose
concentration of water and unreacted sodium hydroxide -
calculated as sodium hydroxide - is a total of 0.15% by

35 weight is withdrawn from the evaporator of the reaction
column. The temperature at the top of the column is
75°C. An amount of condensate of 8.01 kg/h is obtained
there, which consists of pure methanol with a 5% water

content.



10 trays in each case in order to mnimze heat |osses
20 to the environnent. The tenperature of the
conpensation heater is regulated in each case to the
internal tenperature of the middle tray of the
particular section. The colum is operated w thout
reflux, and is operated at anbi ent pressure. Between
the evaporator 25 and the | owernost tray of this
reaction colum, 8.74 kg/h b? -vapor ous net hano
having a water content of 400 ppm (mn) and a

tenperature of about 70C are _passed into the r
col (Fiee, taiipEhadlsebifisyin T -CouftSer RGBT h%fe ¥ “8‘
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whi ¢la1G6RASi sts of pure net hanol W|th a 5% wat er

ontent. 15 The total alkalinity, i.e the
oncentration of sodium hydroxide and sodi um

met Hoxﬁé’él@ﬁlttlﬁ‘éo}lﬁqﬁﬁ%cepﬁ?ase is significantly above
30% by weight. The sodi um hydroxide 5 concentration in
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apparatus is constructed as
thermometer and a metering means at the bottom. The
column sections used may, as desired, be tray columns
or packed columns; it 1is likewise possible to wuse
20 ° different column types above and below the temperature
measurement point. The column is equipped with a reflux
divider. To check the solid formation, preference is
given to using a bubble-cap tray column made from
glass. The top of the distillation column is egquipped
25 with a cooler, reflux divider and a metering means at
the top. The incoming streams in "the top or at the

bottom can be heated if desired.

Example 2.1 (inventive):

30 The reaction column selected has the following
construction: Below the temperature measurement point,
a column section with steel wool packing (20 cm) -and,
above it, a bubble-cap tray column with 9 trays are
used. The two columns have a diameter of 29 mm. The

35 apparatus is charged with 720 g of methanol, which is
heated to boiling. The reflux divider is adjusted to a
reflux ratio of 0.16, such that approx. 300 g of
distillate per h are obtained. At the top of the

reaction column, a 50% aqueous sodium hydroxide



follows: A nmultineck flask is equipped with two col um
15 sections, which are connected via an internediate
pi ece for incorporation of a thernoneter, and with a
stirrer, thernoneter and a netering neans at the
bottom The colum sections used may, as desired, be
tray colums or packed colums; it is |ikew se
possible to use 20 different. col um types above and
bel ow the tenperature neasu éﬁént poi nt. The col um
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solution i1s netered in at a rate of 13 g/h. 290 g/h of
nmet hanol are netered in via the nmetering nmeans at the
1bot FearoNe 33 i (@opr eevprtiatelon is observed. 5 After 6
hourse thedrebar edladdi tigea ofs t bEeS@@pamitﬁrydriexcriﬂaed
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approx. 460 g of distillate per h. At the top of the

20 reaction column, a 50% aqueous sodium hydroxide

solution is metered in at a rate of 20 g/h. The
apparatus is operated without reflux. After approx.
1 hour, significant solid precipitation is observed on
the uppermost 3 trays of the bubble-cap tray column.

25
After 6 “hours, the metered addition of the sodium
hydroxide solution at the top is ended. For a further
30 minutes, methanol is metered in at the bottom of the
column and distillation is continued with the same

30 condensate removal. After 6.5 hours, 582 g of a 13%
sodium methoxide solution in methanol are obtained,
which has a concentration of water and unreacted sodium
hydroxide - calculated as sodium hydroxide - of 0.57%
by weight in total.

35
Example 2.3 (inventive):
The reaction column used .-is the apparatus described
under Example 2.1. The apparatus is charged with 720 g
of methanol, which is heated to boiling. The reflux



condensate renoval . After 6.5 hours, 697 g of a 10% 10
sodi um net hoxi de sol ution in methanol are obtained,

whi ch has a concentration of water and unreacted

sodi um hydroxide - cal cul ated as sodi um hydr oxi de -

of 0.75% by weight in total. 15 Exanple 2.2 (not

i nventive): The reaction colum used is the apparatus
descri bed under Exanple 2.1.,.The apparatus is charged
with 720 g of nethanol, mhlé% is heated to boiling so
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has a concentratiaon_ of %:s djij,pm, 119
hydroxf9§s§t8afemPa?gd §€{§%d63ﬁ1ﬁ&%§% %L g ? n
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met han ich 1S heate ng.” The reflux 17
%ﬁV|H%ﬂWF§médPGs¥%%ﬂ{o a reflux ratio of 0.16, such
that approx. 460 g of distillate per h are obtained.
Al Analysis method:
The concentration of water and unreacted alkali metal
hydroxide is determined by means of a modified Karl-
20 Fischer titration, as is typically used for determining
water contents. This detects water and alkali metal
hydroxide together as a cumulative parameter. The
corresponding content is reported in % by weight -

calculated as alkali metal hydroxide.



the top of the reaction columm, a 50% aqueous sodi um

hydr oxi de solution is netered in at a rate of 20 g/h.

5 No solid precipitation is observed. After 6 hours,

the nmetered addition of the sodium hydroxide solution

at the top is ended. For a further 30 m nutes,

met hanol is netered in at the bottomof the 10 col um

and distillation is continued wth the sane

condensate renoval. After 6.5 hours, 814 g of an 11%

sodi um et hoxi de sol uti on ¢teimi:hanol are obtai ned,

whi ch has a concentration of water and unreacted

sodi um hydroxide - cal cul ated as sodi um hydr oxi de -

of OL57%A PEobpssefght pFeranimg . anArlgpdiod ifresRddtiorheot

concent r ati op1@k wat gecand ankgaced albkal a1reial metal
.S determ 1£%H|'the

ydr oxi d ed, b ans of a dified
0 Fi sche&voFptT & i B %%C‘%i%"rfybﬁl cal Fyised f 6F

det er m niadgolet eransontbat salkhiis @detadt shy@iaxidgndbeing

al kal i mebahuctwdriaxigentogeathentas a cunul ative
paraneter, The corres qﬂging content is reported in %

by wei ghtPeEeai U S et as Al kal i netal hydroxide. - 18
- Clainmsa reflyx prajcesoIf e pgreaphr P ngp avf aasighdlisled in
190l utioncat assalikal bottal al koxi de from al kali netal
5 hydroxi de and al cohol in a reaction colum, the
al cohol and the al kali netal hydroxi de being
- conduct ed bProesneeFetdEntto cHaitcterized in that a
reflux ranbhpa®ferdtzebeasttkht05 is established in 10

the reaction, colUm, 2. ARLOEESS,AEROr AiNELacS! 2 or
1, characterized in at e water 1s not renove I n
Ifhe cond&athee Qﬁuﬂhgrreaction column before the recycling

as reflux into the reaction column.

3. A process according to claim 1 or 2,
characterized in that
20 the alkali metal hydroxide is used in the form of
an agueous solution, alcoholic solution or an
aqueous solution comprising the alcohol used as a

further solvent.

25 4. A process according to at least one of claims 1 to
=y
characterized in that
the solution of the alkali metal hydroxide is fed

at the top of the reaction column.

30
5. A process according to at least one of claims 1 to
4,
characterized in that
the alcohol is fed in gaseous form at least twenty
35 trays below the feed point of the solution of the

alkali metal hydroxide.

6. A process according to at least one of claims 1 to
5,



15 reflux of the reaction colum before the recycling
as reflux into the reaction colum. 3. A process
according to claim1 or 2, characterized in that 20
the alkali metal hydroxide is used in the formof an
aqueous sol ution, alcoholic solution or an aqueous
sol ution conprising the al cohol used as a further
solvent. 25 4. A process accqrding to at | east one of
claims 1 to -3 characteriiég in that the solution of

t he a!kabhaggg@grﬂy%grgﬁigﬁags fed at the top of the
reaction colu cess acc rding to at . lea
one of cF&?nsdﬁgﬁéi aje cﬁgfg%téf;z§ﬁ int %lqpheto Ble
al cohol irsateton ncgaseous fseparated easta t eiiihpr gocess

trays be%@@?tbﬁt$eﬁ§kéymdﬂd ahet RecsRb Ul i o8 ahikh@lcohol
al kal i tal hydroxide acess, accordlng to at

|%east onéSoFeEY Fge %Faéﬁion CReFYbt eri zed in
that the distillate mhlch is not .recycled to the

react i onxcglyansd Sac%%gaiﬁi(]t; egh idladnf 6y t her process
step into water and ?%cohol and this alcohol 5

is recycF@Br?EF?ﬁﬁ?%PeéEt A col urm. 7. A process

accor di ngheo adkahed 6netetrst abtter | hed H9rathap cRéumn has
7 cohol Rt grethddtRtkhecseaatd oF gob ws 45aspph () .
average water content of 200 to 450 ppm(mn). 8. A
process according to at | east one of clainms 1 to

8. A process according to at least one of claims 1 to
7,
characterized in that
15 the alcohol used is methanol.
9. A process according to claim 8,

characterized in that
the rectification column has a higher pressure

20 than the reaction column.

10. A process according to claim 9,
characterized in that
the distillate which is mnot recycled to the
25 reaction column is separated in a further process
step into water and methanol, and this distillate
is conducted into the rectification column via a

vapour compressor.

30 11. A process according to claim 8,
characterized in that
the reaction column has a higher pressure than the

rectification column.

35 12. A process according to claim 11,
characterized in that
the methanol, after the removal of the water in a
rectification column, is recycled back to the

reaction column via a vapour COmpressor.



7, characterized in that 15 the al cohol used is

nmet hanol. 9. A process according to claim 8,
characterized in that the rectification colum has a

hi gher pressure 20 than the reaction colum. 10. A
process according to claim9, characterized in that
the distillate which is not recycled to the 25
reaction colum is separatedapn-a further process

step into water and nmethanol, and this distillate is
conducted into the rectification colum via a vapour
CONPIREssSar pra@edkl a BoRPEOER S aGCAkEEBgok® o A1aifds 8 to
characte&%zed in that the reaction colum has a higher
pressure~than the rectification colum. 35 12. A
process gbsorckiawyzed eiaitntil, characterized in that
tshe ”Ft hanel fr@ékll ef1domerr QHU&aJliede tbd heharvaiRidehBed or to
rectification colum, is recyc ck .t
reaction%%glﬁﬂﬁé%?gtg ngﬁﬁr%goﬁg?éggofﬁgFgggonf%ﬂuﬂn'
process according to at | east one of clains 8 to 12,
characterized in that 5 the fresh alcohol is added to
t he condenser or to the condensate vessel on the
rectification colum.



