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Our invention relates to the regeneration of spent
catalysts nged in the gynthetlic preduction of benzine from carbon
monoxide and hydrogen and more especially to the treatment
of catalysts which contain cobalt.

It 18 an object of our invention to recover valuable
constituents from spent cobalt catalysts used in the catalytic
hydrogenation of carbon monoxide.

It ig another object of cur invention %o provide
for the separation, in a convenient form, of kileselguhr and
cobalt compounds rescovered from such spent catalysta.

Obther objects of our invention will appear ag the
apecification proceeds.

In the synthetic produciion of benzine from mixtures
of carbon monoxlde and hydrogen it is known to use eatalysts
prepared by precipitating catalytically active metals in the
presence of kiegelguhr. Although these catalysts are sctive
for a rather long period of time, they absorb, in the course
of the syntheais, substantial guantities of difficultly volatile
organic substgnceg which gradually reduce the efficiency of
the catalysts so that after some time the catalysts must be
regenerated by dissolving them in acids and precipitating the
catalytically active constituents.

In the case of catalysts which contain a subatantial

percentage of cobalt as sotive principle, the expert is induced
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to employ in thls treatment highly concentrated nitrie acid

in order to obtain solutions of cobalt as highly concentrated

as possible. thig mode of operatlion however involves the
drawback that the concentrated golution of cobalt salta contains
the kieselguhr susgpended in so fine a state of division that
expensive and entirely speoific means are required for the
geparatlion of the kieselguhr from. the liguor.

We have now discovered that this drawback can be
overcome and that the kieselguhr which was contalned in the
catalyst, settleg down within a short time and in such manner
that it can easily be separated from the cobalt sclution, if
the spent catalysts are treated with dilute nitrle acid, An
ageous acld solutlon containing about from 3 to 5 per cent free
nitric acid has been found to be particularly favorable, while
an acid oontaining more thar 20 per cent nitric acid should
be avolded by all means.

e have further found it particularly suitable 1o
uge for the dissclving treatment of the catalyst an acid of
the concentration mentioned above ﬁhioh already contalns a
considerable percentage of cobalt nitrate. Such a dlssolving
liguor may for ingtance be obtained by adding to a ooncenfrated
solution of cobalt nitrate the necessary quantity of nitrioc
acid. We prefer to add continuously or gradually to the dis-
golving liguor auch guantities of the acid required for dig-

solving the whole of the cobalt in the form of concentrated nitric
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acid that the content of the liguor in-free nitrlic acid remsins
for instance within the limite of 3 to 5 per cent.

The dissolving treatment ls preferably carried out
at temperstures ranging between 70 and 9000, howaver in any case
at a temperature above the melting point of the paraffing
which are formed in the course of the benzine synthesis and
are contained in the catalyst mass., The dissolving operation
ig promoted by slight stirring; vigorous stirring should be
avoided. The solution can eagily be separated from the kiesel-
guhr by decanting or simply filtering. After the solution has
cooled down, the paraffin separstes under the form of a sclid
paraffin cake.
Exampls:

6.9 kg of a spent cobalt catalyst containing 55% paraffin,
15% covalt, 2% thorium oxide, 27% kieselguhr and 1% moisture,
corregsponding to a content of 1.0 kg cobalt, are added to 100
literé 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
gitirring 4 liters nitric acid of 50% in small fractions sco that
.éhe content of free nitric acid of the solution does not exceed
50 gr per liter. The temperature 1z maintained at 8890. Tha
cobalt ig completely dissolved after the lapse of Iwo hours,
whereupon the reactlon mixiture is allowed to settle during half
~an hour, whereby the kieselguhr separates in sandy form and

may be wilithdrawn from the dissolving veggel together with a part
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of the adhering cobalt solution from which 1% 1s separated by
Filtration after cooling. The kiesslguhr 1s then washed with
distilled water. The washed kieselgubr containg only amall
traces of cobalt and thorium. After the cobalt amolution which
remained over in the disgsolviag vegsel haz cooled down, the
pareffin which floasted on the seclution as an oily layer,
separates as a geolild layer. This paraffin is withdrawn from
time to time and purified by remelting and washing. The wash
waters are conducted into the digsclving vessel. Part of the
cobalt solution withdrawn Trom the vessel 1s used for the
preparation of fresh catalysts, while the remainder is employed
for digaoclving fresh quantities of catalysts,

Various changes may be made in the detalls dis-
cleosed in the foregoing specificaﬁion without departing from

the invention or sacrificing the advantages thereof.
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1. The method of recovering valuable constituents
from cobalt catalysts prepared by precipitating compounds of
catalytically sotive metals in the pregence of Xiegelguhr and
employed In the synthetlo production of benzine Ffrom carbon
monoxide and hydrogen, which comprises treating such catalysts
with nitric acid of slways less than 20 per cent ENO5 in order
to dissolve the ocobalt. i

2. The method of recovering wvaluable constituents
from cobalt datalyats prepared by precipitating compounds of
catalytioally setive metals in the presence of kiesalguhr and
employed in the synthetic produstion of benzine from oarbon
monoxide and hydrogen, which oomprises treating such catalysie
at a temperature above nomal with nitrio acld contalning al-
ways legs than 3«5 per ocent HNO3 In order to dissolve the oobalts

3. The method of recovering valuable oonstituents
from cobal% catalyste prepared by precipliating compounds of
eatalytlonlly actlve metals in the presence of kiegelgnhy,
employed in the synthetlc production of benzine from ogrbon
monoxide and hydrogen and centaining paraffing, which comprises
tregting such catalyst with nitric acid of always less than
20 per ocent HHO3 at a temperature not materially above the
molting point of said peraffing, to dissolve the aobalt.

4. The method of claim 1, wherein the nitrioc acld

employed owmtaing catalytically aotive constituents of the
| catalyst In solution.

5. The method of olaim 1, whare.in the nltric acld
employed contgine a high ﬁeroentagp of oobalt nitrate.





