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Our invention relates to the regeneration of
-spent catalysts used in the synthetic production
of benzine from carbon monoxide and hydrogen
and more especially to the treatment of catalysts

B which contain cobalt.

It is an object of our invention to recover valu-
able constituents from spent cobalt catalysts used
in the catalytic hydrogenation of carbon mon-
oxide.

I} is another object of our invention to .provide
for the separation, in a convenient form, of
kieselguhr and cobalt compounds recovered from
such spent catalysts.

Other objects of our invention will appear as
the specification proceeds. )

In the synthetic production of benzine from
mixtures of carbon monoxide and hydrogen it is
known to use catalysts prepared by precipitating
catalytically active metals in the presence of
20 kieselguhr. Although these catalysts are active

for & rather long period. of time, they absorb, in
the course of the synthesis, substantial quantities
of difficultly volatile organic substances which
gradually reduce the efficiency of the catalysts so

28 that after some time the catalysts must be regen-
erated by dissolving them in acids and precipitat-
ing the catalytically active constituents.

In the case of catalysts which contain a sub-

. stantial percentage of cobalt as active principle,

80 the expert is induced to employ in this treatment
highly concentrated nitric acid in order to obtain
solutions of cobalt as highly concentrated as pos-
sible. This mode of operation however involves
the drawback that the concentrated solition of

85 cobalt salts contains the kieselguhr suspended in
so fine a state of division that expensive and en-
tirely specific means are required for the separa-
tion of the kieselguhr from the liquor.

We have now discovered that this drawback

40 can be overcome and that the kieselguhr which
was contained in the catalyst, settles down with-
in a short time and in such manner that it can
easily be separated from the cobalt solution, if
the spent catalysts are treated with dilute nitric

45 acid. An aqueous acid solution containing about
from 3 to 5 per cent free nitric acid has been
found to be particularly favorable, while an acid
containing more than 20 per cent nitric acid
should be avoided by all means. ' :

50  We have further found it particularly suitable
to use for the dissolving treatment of the catalyst
an acid of the concentration mentioned above
which already contains a considerable percentage
of cobalt nitrate. Such a dissolving liquor may

86 for instance be obtained by adding to & concen-

16

50 gr. per liter.

(CL 23—238)

trated solution of cobalt nitrate the necessary
quantity of nitric acid. We prefer to add con-
tinuously or gradually to the dissolving liquor
such quantities of the acid required for dissolving
the whole of the cobalt in the form of concen- &
trated nitric acid that the content of the liquor
in free nitric acid remains for instance within
the limits of 3 to 5 per cent.

The dissolving treatment is preferably carried
out at temperatures ranging between 70 and 90° 10
C., however in any case at a temperature above
the melting point of the paraffins which are
formed in the course of the benzine synthesis and
are contained in the catalyst mass. The dis-
solving operation is promoted by slight stirring; 18
vigorous stirring should be avoided. The solution -
can easily be separated from the kieselguhr by de-
canting or simply filtering. After the solution
has cooled down, the paraffin separates under
the form of a solid paraffin cake. 20

Ezample

6.9 kg. of a spent cobalt catalyst containing
55% paraffin, 15% cobalt, 2% thorium oxide, 27%
kieselguhr and 1% moisture, corresponding to a 25
content of 1.0 kg. cobalt, are added to 100 liters
of a solution of cobalt nitrate which contains 68
gr. cobalt and 50 gr. free nitric acid per liter. In
the course of 20 minutes there are added to the
mixture under slight stirring 4 liters nitric acid gg
of 50% in small fractions so that the content of
free nitric acid of the solution does not exceed
The temperature is maintained
at 88° C. 'The cobalt is completely dissolved after
the lapse of two hours, whereupon the reaction 35
mizxture is allowed to settle during half an hour,
whereby the kieselguhr separates in sandy form
and may be withdrawn from the dissolving vessel
together with a part of the adhering cobalt solu-
tior from which it is separated by filtration after Ty
cooling. The kieselguhr is then washed with
distilled water. The washed kieselguhr contains
only small traces of cobalt and thorium. After
the cobalt solution which remained over in the
dissolving vessel has cooled down, the paraffin &5
which floated on the solution as an oily layer,
separates as a solid layer. This paraffin is with-
drawn from time to time and purified by re-
melting and washing. The wash waters are con-
ducted into the dissolving vessel. Part of the go
cobalt solution withdrawn from the vessel is used
for the preparation of fresh catalysts, while the
remainder is employed for dissolving fresh quan-
tities of catalysts. '

Various changes may be made in the details 68
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disclosed in the forego:ng specification without
departing from the invention or sacrificing the
advantages thereof.

We claim:

1. The method of recovering cobalt values from
catalysts prepared by precipitating compounds of
cobalt onto kieselguhr, which catalysts have been
employed in the synthetic production of benzine
from carbon monoxide and hydrogen whereby a

10 paraffinic deposit has been produced on said

catalysts, which comprises treating the catalyst
with a solution containing nitric acld until the
cobalt is dissolved, sald solution containing

throughout the process a concentration within
the range of approximately 3 to approximately 5
percent HNOs3, and separating the kieselguhr
from the solution containing the dissolved cobalt.

2. The method of claim 1, wherein the nitric
acid employed contains catalytically active con-
stituents of the catalyst in solution.

3. The method of claim 1, wherein the nitric
acid employed contains a high percentage of
cobalt nitrate.
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