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This invention relates to processes for react-
ing carbon monoxide and hydrogen, and more
particularly to henzine synthesis in the presence
of catalysts deposited on carrier substances.

This is a division of Serial No. 132,595, filed

March 23, 1937, which matured into Patent No.
2,261,184.

It is an object of this invention to provide im-
proved catalytic materials, and to utilize such
improved catalytic materials in processes for re-
acting carbon monoxide and hydrogen.,

It is another object of this invention to provide
processes for regenerating these catalysts after
they have suffered a material reduction in ac-
tivity.

Other objects, and the manner in which the
same are attained, will appear from the following
description. )

In large scale benzine synthesis from carbon
monoxide and hydrogen the catalysts employed
are metals of the iron group (iron, cobalt, nickel)
whose active constituents have been precipitated
on to kieselguhr. Certain difficulties have been
experienced in the production of such catalysts,
as the kieselguhr used as carrier mass when
brought into contact with acidic and alkaline re-
agents gives off soluble constituents which have
an extremely prejudicial action on the catalytic
substance.

Thus for example when Kieselguhr is added i«

to the alkaline precipitating solution for the
metal catalysts, a part of the silicic acid of the
kieselguhr dissolves in the form of alkali silicate,
and reacts with the heavy-metal salts to form

insoluble heavy metal silicates which cannot be

reduced to metal and thus prejudicially affect the
activity of the catalyst.

We have now found that the aforenoted draw-
backs are eliminated by the use of carbon dioxide
compounds of magnesium as carrier substances,
insoluble in alkaline solutions, for precipitating
catalysts for the Pischer-Tropsch benzine syn-
thesis, and more particularly for the production
of catalysts containing magnesium, it having
been found that basic magnesium carbonate is
particularly suitable.

The preparation of such catalysts is effected in
a known manner by precipitating the catalytical-
ly active metals from corresponding metal salt
solutions. The carrier mass, which consists of
one of the magnesium compounds referred to
above, is added immediately after the precipi-
tation of the metal catalysts and is stirred with
the precipitate.

The catalysts produced on magnesium carbon-
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ate behave during synthesis just like the cata-
lysts precipitated on kieselguhr. Under like re-
action conditions they give normal yields on the
conversion of mixtures of carbon monoxide and
hydrogen into ligquid hydrocarbons at the same
low reaction temperature of from 180-185° C.
This similarity extends to regeneration, the cata-
lysts precipitated on magnesium carbonate being
regenerated by treatment with hydrogen in -the
synthesis chamber itself in the same manner as
is known in connection with kieselguhr carriers.

The catalysts according to the present inven-
tion are in no way inferior as regards their length
of life to those hitherto used which are precipi-
tated on kieselguhr inasmuch as the catalysts ac-
cording to the invention have proved to be equal-
ly valuable for purposes of benzine synthesis.
The advantage of using magnesium carbonates
as carrier substances consists in the facility of
procuring the raw materials. The carrier sub-
stances according to the invention do not require
the procurement of comparatively rare natural
substances as magnesium is found in huge quan-
tities all over the earth. TUnlike kieselguhr, mag-
nesium carbonate of exactly the same purity and
properties can easily be produced everywhere.
Another advantage consists in that the great dif-
ficulties which are caused by the impurities in
kieselguhr such as iron, aluminum, organic sub-
stances and the like, are eliminated. As raw
materials there may be used the natural mag-
nesium carbonates which are available in inex-
haustible quantities or magnesium salts such as
magnesium chloride which are available in salt
deposits.

Furthermore, it is of great advantage to work
up spent catalysts produced from magnesium
carbonate. The paraffin deposited on the cat-
alysts is first removed conventionally by ex-

traction with solvents, whereafter the catalyst is’

broken up, cold water is poured over it and it is
then treated with carbon dioxide. This causes
all the magnesium to readily dissolve as a bi-
carbonate, and by simple filtration in the cold
state the liquid is quantitatively divided up into
a solution of magnesium bicarbonate on the one
hand and a residue containing the metal cat-
alysts on the other, The solution of magnesium
bicarbonate is again freed of part of the car-
bon dioxide either by being boiled or by blowing
steam into it. This causes the magnesium to
precipitate out completely as basic carbonate.
The residue containing the metal catalysts is
dissolved in nitric acid in the usual manner, and
the metal catalysts are again precipitated with
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alkaline precipitating agents. Since, when using
cobalt catalysts containing magnesium and
thorium, a certain quantity of magnesium is add-
ed directly to the metal salt solutions for acti-
vating purposes, the dissolving of the magne-
sium carbonate by means of carbon dioxide does
not need to be carried out quantitatively up to
the extreme limit. The magnesium carhonate
remaining in the residue is then dissolved with
the other metals by means of acid, and the dis-
solved magnesium is precipitated at' the same
time these metals are precipitated.

The use of the carrier substances according to
the invention is particularly- advantageous by
virtue of the fact that to dissolve them no other
chemicals are required except the cheap carbon
dioxide which is available in large quantities as
waste gas, and which moreover may be used in
circulation. TUnlike kieselguhr, magnesium can
be used as often as desired so that there is prac-
tically no loss in carrier mass. Furthermore, no
foreign substances find their way into the cat-
alyst or into the solution from which the cat-
talyst is precipitated.

We claim:

1. In the regeneration for reuse of catalytic
masses spent in the synthesis of benzine from
carbon monoxide and hydrogen and compris-
ing iron group catalysts precipitated on a car-
rier substance, the improvement which com-
prises using magnesium earbonates as the car-
rier substance, the improvement which com-
lyst with water and carbon dioxide to dissolve
out' the magnesium carbonates, separating the
solution of magnesium carbonates from the resi-
due, treating this solution for the removal of
part of the carbon dioxide by heating it to the
boiling point, whereby the magnesium is pre-
cipitated in the form of basic carbonate, and
combining the precipitated carbonate with
freshly precipitated iron group catalysts.

2. In the regeneration for reuse of catalytic
masses spent in the synthesis of benzine from car-
bon monoxide and hydrogen and eomprising iron
group catalysts precipitated on a carrier sub-
stance, the improvement which comprises using
magnesium carbonates as the carrier substance,
treating the spent carrier catalyst with water and
carbon dioxide to dissolve out the magnesium car-
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bonates, separating the solution of magnesium
carbonates from the residue, treating this solution
for the removal of part of the carbon dioxide by
the blowing in of steam; whereby the magnesium
is precipitated in the form of basic carbonate, and
combining the precipitated carbonate with
freshly precipitated iron group catalysts.

3. In the regeneration of cafalytic masses
spent in the synthesis of benzine from carbon
monoxide and hydrogen and comprising iron
group catalysts precipitated on a carrier sub-
stance, the improvement which comprises using
magnesium carbonates as the carrier substance,
treating spent carrier catalyst with water and
carbon dioxide to dissolve out the magnesium
carbonates, separating the solution of magnesium
carbonates from the residue, precipitating basic
carbonate by freeing the solution of part of the
carbon dioxide, and combining the precipitated
carbonate with freshly precipitated iron group
catalysts.

OTTO ROELEN.
WALTER FEISST.
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