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Our invention relates to the préeparation of
catalysts containing cobalt and magnesium oxide
and more particularly of such catalysts which
contain cobalt and magnesium oxide in a pre-
determined ratio. These catalysts may also con-
tain additions of activators such as thorium
oxide. ’ _

It is an object of our invention to provide im-
proved catalysts which are particularly suitable
for use in the synthetic production of benzine
hydrocarbons from hydrogen and the oxides of
carbon. .

Other objects will appear as the specification
proceeds.

In the synthetic production of benzine hydro-
carbons by catalytic hydrogenation of oxides of
carbon, catalysts which contain, in addition to
cobalt, also magnesium and, if desired, also tho-
rium or other aciivators, have proven to be par-
ticularly efficlent. These.catalysts contain, as a
rule, about 3 to 20 parts magnesium oxide per 100
parts cobalt. They are distinguished by a long
life and can be re-used many times without their
catalytic efficiency dropping and without raising
of the temperature or a regeneration of the
catalysts being required. -

In the preparation of such catalysts cobalt and
magnesium compounds are precipitated from a
solution of their salts. As s rule the precipitate
is mixed with carrier substances, such as kiesel-
guhr, and the precipitated cobalt compounds
reduced to cobalt by hydrogenation. If in the
preparation of such cobalt-magnesium-catalysts
for instance a solution, which contains these two

5 metals as nitrates or chlorides and in the propor-

tion in which they shall be incorporated in the
catalyst, is precipitated with an alkali metal car-
bonate, a relatively extended time is required for
the precipitation of the whole of the magnestum.
Since in this case the precipitated cobalt is in
contact with the precipitating liquor for a longer
period of time, the precipitate ages so that the
surface structure of this main part of the catalyst
to be prepared is unfavorably influenced. If the
time of precipitation is however shortened in
order to avoid this drawback, the precipitated
catalyst does not contain that quantity of magne-
sium which is required for imparting to the cobalt
its full efficacy.

We have now found that useful cobalt-magne-
sium-catalysts of high quality are obtained from
solutions of the nitrates or chlorides of cobalt

- and magnesium, if a magnesium solution is em-

ployed which contains more magnesium than cor-
responds to the intended stoichiometric relation
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of magnesium to cobalt in the catalyst to be pre-
pared.

In this manner we succeed for instance in pre-
cipitating a catalyst from a solution, which con-
tains chlorides and/or nitrates of cobalt as well as
of magnesium, in so short a time that the precip-
itated cobalt, carbonate, is not objectionably
affected.

According to another modification of our inven-
‘tlon we first precipitate magnesium alone from s
solution which contains more magnesium than
corresponds to the desired stoichiometric ratio of
magnesium to cobalt in the catalyst to be pre-
pared, and we so select the quantity of magne-
sium that a period of about 1-3 minutes sufflces
for precipitating the magnesium from the boiling
solution. Thereafter the quantity of cobalt re-
quired for the catalyst is precipitated in the same
solution so as to settle on the previously precip-
itated magnesium.. The precipitate is filtered
directly after it has separated out and after the
carrier material has been added.

The efficacy of the catalyst to be prepared can

- precisely be controlled by adjusting the excess of
maghnesium employed, The excess of magnesium
in the precipitating liquor may for instance
amount to 25-75%. In many cases however an
excess of 10% will already suffice. The excess
may be the less, the higher the precipitating tem-

perature, the longer the time of precipitation and .

the higher the alkalinity of the precipitating
liquor. .
Excellent cobalt-magnesium-catalysts are thus
-obtained by precipitating together or in succes-
sion magnesium and cobalt in the manner de-
scribed; in the second modification of our process
care must however be taken that the cobalt pre-
cipitate remains in contact with the solution for
as short a time as possible. Catalysts which con-
tain 10-12 parts magnesium oxide per 100 parts

cobalt and which were precipitated from a cobalt-

magnesium-solution containing about 40 grams
cobalt and 6 grams madgnesium oxide per liter,
i. e. 15 parts MgO per 100 parts Co, proved to be
particularly useful.

The following examples illustrate the invention
more in detail without however limiting it in any
way. ' .

Example 1

A solution containing 24.91 grams Co in the
form of the nitrate and 3.97 grams MgO likewise

in the form of the nitrate, i. e. 16 parts MgO per -

100 parts Co, is precipitated in boiling state with
a solution containing about 10% sodium carbo-
nate. About 1-2 minutes are requ’red for the
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precipitation. The necessary quantity of carrier
materlal Is then added and the whole of the pre-
cipitate flitered off. A precipitate is obtained
which in addition to the total quantity of Co con-
tains 2.42 grams MgO, 1. e. 9.75 parts MgO per 100
parts Co.

Example 2

2 liters of a magnesium nitrate squtioﬂ, which
contains 150 grams MgO, are entered in 30 liters

of a boiling ten per cent solution of sodium car-
bonate in the course of about 1-2 minutes, during .

- which time the greater part of the magnestum is
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precipitated under the form of the carbonate.
There are then introduced into the solution,
which is kept boiling, in the course of about 1-2
minutes 10 liters of a cobalt nitrate solution which
contain 1 kg. cobalt. The necessary carrier ma-
terial is thereupon added and the precipitate
flltered from the hot solution. The precipitate

¢ontains 11.9 parts magnesium oxide per 100 parts
Thus about 80% of the quantity of MgO

cobalt.
which was contained in the magnesium nitrate
solution employed, have passed over into the
precipitate.

Our method can also be employed for the prep-
aration of such catalysts which contain thorium
oxide as activator in addition to magnesium oxide.
Such catalysts may contain 1 to 5 parts ThOz per
100 parts Co. For instance when precipitating a
cobalt-thorium-magnesium solution™ containing
Co, MgO and ThOz in the ratio of 100:10:5, we
obtained, in consequence of the fact that the
magnesium is incompletely precipitated, which

- may be due to the solubility of the magnesium bi-
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carbonate, & catalyst composed of 100 parts Co, 8
parts MgO and 5 parts ThOz, 20% of the mag-
nesium oxide being not precipitated. In order to
produce such a Co-MgO-ThOa-catalyst, one may
for instance start from a solution which contains
40-41 grams Co, 4.0-4.1 grams MgO and 2.0-2.05
grams ThOz per liter. Three samples precipitated
from such a solution, before having been reduced,

" showed the following composition:

45

Samplel | Sample2 | Sample3
Percent Percent Percent
[ 23,34 22. 22.68
ThO?. 115 1.18 1,12
MgO 1.89 1.87 1.82
Klieselguhr. .o el 48,74 45,85 45,12
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Various changes may be made In the details
disclosed in the forgoing specification without de-
parting from the invention or sacrificing the ad-
vantages thereof. ;

We claim: ‘

1. In the preparation of catalysts containing

magnesium oxide and cobalt for the catalytic hy-

drogenation of carbon oxides, the steps of precip-
itating together basic compounds of magnesium
and of cobalt from a solution of the group of
magnesium and cobalt salts constituted by the
chlorides and nitrates, which solution contains at
least approximately 10% more magnesium in re-
lation to cobalt than corresponds to the ratio of
magnesium to cobalt in the catalyst to be pre-
pared, and removing the precipitate before com-
plete precipitation of the magnesia occurs.

2. In the preparation of catalysts containing

magnesium oxide and cobalt for the catalytic hy- -

drogenation of carbon oxides, the steps of first
precipitating a basic magnesium compound from
a solution of a magnesium salt of the group of
salts constituted by magnesium chloride and
magnesium nitrate, thereafter precipitating, in
the same liquor and in the presence of the mag-
nesium precipitate, a basic cobalt compound by
the addition of a solution of a cobalt salt of the
group constituted by cobalt chloride and cobalt
nitrate, the magnesium - solution containing at
least approximately 10% more magnesium in re-
lation to the cobalt added than the catalyst to be
prepared, and removing the precipitate before
complete precipitation of the magnesia occurs.

3. In the preparation of catalysts containing
MgO, Co and ThOs for the catalytic hydrogena-
tion of carbon oxides, the steps of precipitating
basic compounds of magnesium, cobalt and tho-
rium from a solution of the group of salts consti-
tuted by the chlorides and nitrates, which solu-
tion contains at least approximately 10% more
magnesium in relation to cobalt than corresponds
to the ratio of magnesium to cobalt in the catalyst
to be prepared, and removing the precipitate be-
fore complete precipitation of the magnesia oc-
curs.
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