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This invention relates to a process of pre-
paring alkali metal aliphatic monohydroxy
alcoholates and more particularly to a proc-
ess of preparing alkali metal aliphatic
monohydroxy alcoholates containing no
free alkali.

It is known that alcoholates may be formed
by distilling an alcohol and an alkali ac-
cording to the reaction

ROH+R,0H=ROR,+H.O

where R is an alkyl radical and R, is an
alkali metal. With water soluble alcohols,
auxiliary liquids such as benzine, benzene,
etc. are sometimes used to effect a separation
of -the water. This problem was first and
principally solved by Walker 1921, who de-
seribed the manufacture of sodium alcohol-
ate from sodium hydroxide and alcohol by
azeotropic distillation of the reaction-water
in the presence of benzol as an auxiliary
liquid. Although many specifications have
since been published, and patents dealing
with this process, it still has been found
that no remarkable improvement could be
found over Walker’s process, though it
was known that the process of Walker does
not allow an economic manufacture of al-
coholates. The complete removal of the
water is very difficult and necessitates great
expenditure of heat and a well operating
and carefully attended fractionation equip-
ment,.

The complete conversion of the caustic
alkalies into alcoholate becomes more diffi-
cult as the conversion progresses and this
condition is especially disadvantageous since
alkali free products are essential for various
uses, and even a limited amount of free al-
kali is capable of producing undesired sec-
ondary reactions.

I have now found that an alkali can be
completely converted into an alcoholate and
that the process can be carried out quickly,
cheaply and continuously with comparative-
ly simple apparatus.

According to this invention, a stream of
a solution of an alkali in an alcohol is
brought into contact in a column or tower
with a counter stream of the alcohol vapor

eventually in the presence of auxiliary liq-
uids, forming an alkali metal aliphatic
monohydroxy alcoholate containing no free
alkali. :

Liquids which form an azeotropic mixture 55
with water or with water and aleohol and
which, under the given conditions are in-
capable of reacting with the alcohol or the
alcoholate, will be particularly useful in
separating the alcohol and water, if a wa- 60
ter soluble alcohol is used in the reaction.
Examples of such are hydrocarbons, such as
benzene, benzine, and the like, unhydrolyza-
ble ethers, etc. 7

According to the preferred form of this 65
invention, a solution of the alkali and alco-
hol and, if required, an auxiliary liquid is
fed at the top of the column, flows through
the column and reacts with a counter stream
of alcohol vapor arising from the lower %0
part of the column. An alkali metal ali-
phatic monohydroxy alcoholate solution
containing no free alkali settles to the bot-
tom of the column, and the vapors arriving
at the top of the column are condensed, and 75
the alcohol, or the alcohol and the auxiliary
liquid, are separated from the water and
may be used again in the reaction.

The following examples illustrate this in-
vention, but the invention is not to be lim- 80
ited to these specific examples:

Example I

. The lower part of a perforated plate or
bubble cap plate column 6000 mm. high and 85
300 mm. in diameter, is charged with water-
free ethyl alcobol and a small amount of
benzene or with a mixture of alecohol and an
ethylate solution and eventually with ben-
zene. The major part of the column is 90
charged with a quantity of benzene or ben-
zine and alcohol sufficient to the formation
of a ternary mixture of alcohol-water-ben-
zene. About 20 liters of an alcohol solution
containing ‘7 to 10% sodium hydroxide and, ¢
if desired, a small amount of benzene, is fed
into the column about 600 mm. -below the
column head. - The temperature is so regu-
lated that about 60 liters per hour of a ter-
nary mixture of alcohol-water-benzene passes 100
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over. This distillate has a boiling point of
64° C., is turbid, and separates into layers.
The lower watery layer is separated. The
upper alcohol-benzene layer may be returned
to the column, or first, any undesired com-
ponents may be removed in the well known
manner. The lower watery layer contains
some aleohol and benzene and may be worked
up and restored to the cycle. The sodium
ethylate solution at the bottom of the column
can be continuously withdrawn and contains
no free sodium hydroxide. .

Eavample 11

For the preparation of sodium butylate,
the process of Example. I is repeated with-
out using the auxiliary liquid. About 50
liters of a butyl alcohol solution containing
10% sodium hydroxide are fed in hourly
and the temperature is so regulated that
about 70 liters of butyl alcohol-water distill
over per hour. The distillated mixture boils
at 90° C. The distillate separates into two
layers of which the lower layer con-
sists essentially of water and the upper

layer of butyl alcohol. The sodium butylate -

in the lower part of the column contains no
free sadium hydroxide.

Ezample 111

Potassium butylate may be prepared ac-
cording to Example II by substituting po-
tassium hydroxide for the sodium hydroxide.

In a similar manner, other alkali metal
aliphatic monohydroxy alcoholates may be
prepared. In many cases the use of higher
or lower pressure will be profitable; the pro-
portion of the volatile constituents may
thereby be influenced and the heat consump-
tion lessened. :

According to this invention, in contrast
with the known processes, the same yield
can be obtained in an unexpectedly favor-
able manner in considerably shorter time,

-with the production of a pure product and

complete conversion of the alkali.. The heat
consumption is considerably less important
than with the process used up to date.

It is understood that wherever sodium ap-
pears in the claims, potassium is also in-
cluded.

What is claimed is:

1. Process of preparing an alkali metal
aliphatic monohydroxy alcoholate, compris-
ing treating a stream of an aliphatic mono-
hydroxy alcoholic solution of alkali with a
counter stream of aliphatic menohydroxy
alcohol vapor. ‘

2. Process of preparing an alkali metal
aliphatic. menohydroxy - alcoholate, com-
prising treating a downward stream of an
aliphatic monohydroxy alcoholic solution of
alkali with an upward stream of aliphatic
monohydroxy alcohel vapor.

8. Process of preparing an alkali metal

aliphatic monohydroxy alcoholate, compris-
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aliphatic monohydroxy alcoholate, compris-
ing treating in a column a stream of an
aliphatic monohydroxy alcoholic solution of
alkali with a counter stream of aliphatic
monohydroxy alcohol vapor,

4. Process of preparing an alkali metal
aliphatic monohydroxy alcoholate, compris-
ing treating in a column a stream of an ali-
phatic monohydroxy alecoholic solution of
alkali and an auxiliary liquid capable of 75
forming an azeotropic mixture with the re-

. action product, with a counter stream of

aliphatic monohydroxy alcohol vapor.
5. Process of preparing an alkali metal

ing treating in a column a downward stream
of an aliphatic monohydroxy aleoholic so-
Iution - of alkali and an auxiliary- liquid
capable-of forming an azeotropic mixture
with the reaction product with an upward
stream of aliphatic monohydroxy alcohol
vapar. ,

. 6. Process of preparing sodium ethylate,
comprising treating a stream of a solution
of sodium hydroxide in ethyl alcohol with -
a counter stream of ethyl alcohol vapor.

7. Pracess of preparing sodium ethylate,
comprising treating in a column in the pres-
ence of a suitable auxiliary liquid capable
of forming an azeotropic mixture with the
reaction product about 20 liters of a stream
of a solution of ethyl alcohol containing 7
to 10% sodium hydroxide and a small amount
of benzene with acounter stream of ethyl
aleohol vapor. ~ '

8. Process of preparing sodium butylate,
comprising treating a stream of a solution of
sodium hydroxide in butyl alcohaol with a
counter stream of butyl alcohol vapor.

9. Process of preparing sodium butylate, 105
comprising freating in a column about 50
liters of a stream of a solution of butyl alco-
hol containing about 10% sodium hydroxide
with a counter stream of butyl alcohol vapor.

Signed at Munich, Germany, this 9th day 110
of November A. D. 1931

PAUL HALBIG.
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