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This invention relates to chemical processes
involving the alcoholysis™ of _magnesium carbide.

Objects of this mventmn include the produc-
tion by such alcoholysis of methyl acetylene and
of various magnesium alcoholates, and other ob-
jects will be apparent on reading this specifica-
tion.

" Difficulties have been encountered in hydrolyz-
ing magnesium carbide by means of either water
or acid, and in fact, the difficulties have increased
with increase in concentration of the acid. Dif-
ficulties have also been met with in alkali hydroly-
sis. For instance, when water is used as the
hydrolytic agent, reaction proceeds so energeti-
cally that the material may be heated to incan-
descence. - There is the further disadvantage that
gelatinous magnesium hydroxide is produced
which prevents penetration of the hydrolyzing
agent to the center of the particle with consequent
loss of yield. With acid, and even more notice-
ably with alkali, hydrolysis, considerable hydro-
genation of the methyl acetylene occurs due to
traces of free magnesium metal which are left
at the end of reaction.

According to this invention it has now been
found that the above objects can be attained and
the above disadvantages largely avoided by hy-
drolyzing magnesium carbide by means of a sub-
stantially anhydrous alcohol. The presence of
small amounts of alcoholate or hydrocarbon in
the alcohol is not objectionable.

The magnesium carbide, MgzCs, which is used
in this reaction may be from any available source.
It is a stable carbide and its method of prepara-~
tion as well as its characteristics and behavior
are described in the article on magnesium car-
bides by Rueggeberg, Jour. Am. Chem. Soc., Vol.
65, 602-606 (1943). The magnesium carbide may
be prepared for example, by the reaction between
magnesium metal and hydrocarbons at elevated
temperatures, a range of about 1280 to 1320° F
being generally preferred, with butane or pentane
ordinarily being preferred as the hydrocarbon.
Natural gas can also be used, as well as other hy-
drocarbon gases. Some magnesium carbide corre-
sponding to the formula MgC: is usually formed
but at the temperatures indicated the propor-
tion is very small. Some cracking of hydrocar-
bon occurs with the formation of a carbonaceous
deposit, and some olefins may be formed. The
Mg2Cs prepared .as described always contains,
therefore, some impurities, the major proportion
thereof being carbon, but the carbide content is
usually about 80%. Based upon the magnesium
used the yield may be made to approach 100%,
so that the magnesium metal content of the
product is below 1%. The presence of nitrogen
causes some of the magnesium metal to be con-
verted into nitride. When this is not desired, the
" presence of nitrogen should be avoided. How-
ever magnesium nitride reacts readily. with
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methyl alcohol, liberating ammonia gas and

‘giving a solution of magnesium methylate in the

methyl alechol. Such nifride reacts also with
the other alcohols as referred to herein. When
the magnesium alcoholate is not sufficiently solu-
ble additional solvent therefor is required. 'The
carbothermic dust resulting as a by-product in
the production of magnesium metal may be used
as the source of the magnesium carbide Mgz2Cs
and thus makes available magnesium values in a.
by-product of the manufacture of magnesium
metal. Such carbothermic dust results where
a reaction mass including an oxygen compound
of magnesium is caused to react with a reducing
agent yielding vaporous products of reduction
such as Mg and CO vapors, and the vapors issuing
from the reduction zone are extremely rapidly
chilled by means of a hydrocarbon gas or other
inert chilling agent from a temperature above
the dissociation point of any magnesium com-
pound that could otherwise be formed, to a tem-
perature at which the elemental magnesium will
not react to form a magnesium compound and
will remain in the elemental form. Although
specific sources of magnesium carbide Mg:Cs
are referred to, it is to be emphasized that it may
be obtained from any source thereof.

Methyl acetylene and magnesium methylate )
are produced simultaneously by reacting, for ex-
ample, one gram of the magnesium carbide Mg2Cs
with thirty milliliters of commercial absolute
methanol (methyl aleohol) in the presence of one
milliliter of carbon tetrachloride or similar or-
ganic halide, such as chloroform, methylene di-
chloride, etc., which activates or catalyses the
alcoholysis. The reaction proceeds at room tem-
perature according to the following equation;

Mg2Cs+4CH3OH=2Mg (OCH3) 2+ HC=C—CHs
'The methyl acetylene is a gas and the magnesium
methylate is soluble in the excess of methyl al-

cohol present, so that separation of the two prod-
The concentration of the mag-

" nesium methylate in the methyl alcohol can be
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controiled py the proporéions of such alcohol
present a.ng in this example amounts to about
one mol. per liter at room temperature, or more -
at higher temperatures. The magnesium methyl-
ate is crystallized from the solution by chilling,
for example to 32° F. or 0° C., with 3 to 4 mols,
of methanol of crystallization present. The solu-
tion may be recycled when desired, and the pres-
ence of some alcoholate in the alcohol for re-
action is not disadvantageous.

The proportions of materials used as given
above are preferred and they can be varied when
it is desired to produce either or both of the
products mentioned, but it is generally preferred
that the amount of carbon tetrachloride or other
activator present does not exceed about five per-
cent, Other alcohols can be used in place of the
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methyl alcohol, with the production of the cor-
responding alcoholate and methyl acetylene in
each instance, according to the general equation
Mg2C3+-4ROH=2Mg(OR) 2+HC=C—CHs3, where
R designates an alcohol-forming radical. Methyl,
ethyl, isopropyl alcohols, ethylene glycol and
glycerine, and other alcohols can be used for the
alcoholysis of this invention.

Some of the magnesium alcoholates are not as
soluble in the corresponding alcohol as the
methylate and some may be practically insoluble,
and this may result in the formation of an in-
soluble film of magnesium alcoholate on the sur-
face of the magnesium carbide, which may slow
down or interfere with the progress of the reac-
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tion. The reaction can then be generally made to

progress by the presence of enough solvent for
the magnesium alcoholate produced to dissolve it
sufficiently to permit the reaction to proceed.
Such solverit can be a sufficient excess of the alco-
hol used.

The alcoholysis reaction is somewhat similar
to the hydrolysis reaction according to the equa-
tion Mg2C32H0=2MgO}-HC=C—CHs or the
equation, if more water is present,

Mg2C5-L4H0=2Mg (OH) 24+ HC=C—CHs.

However, such use of water is unsatisfactory be-
cause the reaction is too vigorous, and it is even
more vigorous if an acidic reagent is used. The
reaction mass becomes too hot under some condi-
tions resulting in incandescence, causing de-
composition of the magnesium carbide Mg2C3 and
also of the liberated methyl acetylene. The vio-
lence of the reaction can be toned down by dilut-
ing the water used with alcohol, that is using an
alcohol containing only a small amount of water.
The reaction proceeds as an alcoholysis reaction
when anhydrous alcohols are used, for which the
presence of a catalyst is generally desirable. The
reaction of the carbide or nitride with methyl
alcohol is mild and easily controlled, and the same
is generally true for other alcohols.

Magnesium alcoholates, as is true of magnesium
methylate, generally react with any water present
to yield magnesium hydroxide and the.cor-
responding alcohol; and when less water is pres-
ent than is required to form the hydroxide, basic
magnesium methylate is apparently formed, and
this seems to be the case with respect to some
other magnesium alcoholates; so that the pres-
ence of water is to be avoided as much as is ex-
pedient when it is desired to produce magnesium
alcoholate.

Magnesium methylate is useful as a dehydrat-
ing agent, particularly for alcohols as well as for
other materials; for reaction with alkyl halides to
produce ethers; for reaction with fatty acids to
produce the corresponding magnesium soaps; for
reaction with water to be hydrolysed thereby to
produce a chemically pure or United States
Pharmacopeia grade of magnesium hydroxide;
and for such other purposes as may be desired.
The same is more or less generally true of other
magnesium alcoholates. The magnesium hy-
droxide so prepared is very pure; and when cal-
cined yields magnesiim oxide which not only is
very pure but has exceedingly high surface ac-
tivity. The methyl acetylene is useful in making
resins and propionaldehyde and it has other uses
-as well, although it has hitherto been more or less
of a laboratory curiosity.

The magnesium alcoholate may contain im-
purities, depending on impurities present in the
reagents used to make it. To purify it, the alco-
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holate may be dissolved in an excess of the cor-
responding aleohol, or in other solvent, with the
application of heat where it is desired to produce
a more concentrated solution, the solution filtered
off, and the solute recovered by crystallization or
by evaporation of the solvent. :

A reaction of alcohol also occurs with the mag~
nesium carbide MgCz ,to produce magnesium al-
coholate and acetylene, according to the general
equation

M/g/Cz—}-ZROH:Mg (OR) 2+CaH2

where R represents an alcohol-forming radical.
This is of interest, for example, when working
with carbothermic dust which frequently con-
tains, beside Mga2C3, an appreciable amount of
MgC2. The mixture of acetylene and methyl
aceiylene obtained in such a procedure can be
treated to recover each constituent separately,
when so desired.

What is claimed is:

1. Thc process of making a magnesium alco-
holate and methyl acetylene, which comprises
the alcoholysis at room temperature of magne-
sium carbide corresponding to the formula Mg:C:
with an alcohol which is substantially anhydrous,
in the presence of an organic halide catalyst.

2. The process of making magnesium methylate
and methy] acetylene, which comprises the alco-
holysis of magnesium carbide corresponding to
the formula Mg2Cs with substantially anhydrous
methyl alcohol in the presence of a small amount
of carbon tetrachloride as catalyst, to form a solu-
tion of magnesium methylate in methyl alco-
hol and gaseous methyl acetylene.

3. The process of making magnesium methylate
and methyl acetylene, which comprises the alco-
holysis of about one gram of magnesium carbide
corresponding to the formula Mg:C: with about
thirty milliliters of substantially anhydrous
methyl alcohol in the presence of about one milli-
liter of carbon tetrachloride, to form a solution
of magnesium methylate in methyl alcohol and
gaseous methyl acetylene.

4. A process of making a magnesium alcoholate
and methyl acetylene, which comprises the alco-
holysis of magnesium carbide corresponding to
the formula Mg2C: with an alcohol which is sub-
stantially anhydrous, in the presence of an
organic halide catalyst.

5, A process for making a magnesium alco-
holate, which comprises reacting an alcohol with
compounds selected from the group consisting of
magnesium carbide, corresponding to the formula
Mgz:C;, and magnesium nitride, said reaction being
carried out under substantially anhydrous condi-
tions and in the presence of an organic halide
catalyst.
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