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anroty

In the syntheais of hydrocerbons with more than one carbon
atom in the moleocule from gases ocomprising carbon monoxide and
hydrogen, thorium has hitherto been recovered from spent cata-
lyste containing thorium, for example, beside oobglt and/or
nickel, by treating the seid catalysts with dilute nitrie acid
and subsequently precipitating thorium from the polution obtained
by means of sodium carbonate,

Tt has, however, been observed that when the thorium thus re-
covered was re-smployed for the preparation of catalysts, that
these oatalysts did not alweys have & satisfactory activity in
the seid synthesis. This was more partieularly the case when
the catalytic materials were regenerated from catalysts contain-
ing carriers, such as, for example, kieselguhr,

I have now found that catalysts containing thorium having a
uniformly satisfactoxy activity in the said gynthegis of hydro-
carbons from gases comppising carbon monoxide and hydrogen can
be prepared with thorium recovered from spent catelysts if the
said recovery ie carried out by treating the spent catalysts
with a minersl acid to dissolve the thorium, and, if desired, the
other catalyst comstituents, precipitating from the acid soln~-
tion thus obtained, & sludge containing large amounte of thorium,
dissolving the said sludge in sulphuric aoid, precipiteting the
thorium from the sulphuric acid solution thus obtained ae thorium-
potasgium sulphate, separaiing the thorium-potassium sulphate
from the solution, preparing an inscluble thorium carbonate from
the sulphate and recovering the said ~arbonate.

The said insoluble thorium carbonate 1s usually obtained in
the form of thorium hydrocarbonate.

The wnsatisfactory activity of the oatalysts prepared with
thorium in the manner hitherto employed was apparently due 1o
the fasct that thls thorium contained iron in disturbing amounta.
When working mocording to the present invention thorium is receo~
vered confaining gubstantially no iron or only small amounts of
iron.

The present invention will now be deseribed in greéter detail.

The treatment of the spent ocatalyst with e mineral acid to
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dissolve the thorium and other catalyst constituents iz advane
" tageously carried out in accordance with Specification No. 456035

The sludge contaiping lerge amounts of thoriwm is as a rule
precipitated from the solution thus obtained by the addition of
a solution of a soluble gerbonate, in particular elkall metal
carbonates such && sodium carbonate, 1f the solutions contain
other catalyst constiiuents such as ocobalt or nickel it is desi~
rable to add only so much alkali metal ocarbonate solution and
g0 elowly thet the preecipitate contains large amcunte of thorium
but that the dbulk of the other estalyst constituents remain in
solution,

In this wey a sludge ocontaining mainly thorium and iron, for
example, in the proportions of agbout 1 to 3 may be precipitated.
The precipitation may be corried out at suitably elevated tempe-
ratures, for example, at about 60° to To° Centigrade.

The solution from which the suldge has been separated and
which usually contains the bulk of the catalyst materials, such
as cobalt, is then worked up for the reoovery of these materiels
if this is desired.

After dissolving the said sludge in sulphuric acid, potassi-
um sulphate or, if desired, a mixture of potassium sulphate and
sodium sulphate in which the former is present in predominating
amounte, may be added to the scid solution, preferably while
stirring, eo that thorium is preoipitated as thorium-potassium
gulphate but iron remains dissolved. In place of potassium sul-
phate mixtures furnishing potaseium sulphate may be employed
for precipitating the thorium-potassium sulphate as, for egxample,
potassivm chloride and sodium sulphate or potassium chloride and
sulphuric acid. The precipitate is separated from the solution
for example, by filtration and preferably thoroughly washed, ad-
vantageousliy with a saturated potassium sulphate solution, in
order to remove the adharing parts of the sclution in which iron
is contained.

The oconversion of thorium-potassium sulphate into insoluble
thorium carbonate may be oarried out in different ways, For
Example, the said carbonate mpy be obtained by boiling up the
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- thorium-potassium sulphote with e concentrated solution of a
carbonaste of an alkali metal or of ammonium. Particulaerly good
results as regards the separation from the iron and ultimately
in the activity of the regenerated catalyst, are obtained if
the resction mixture during the eaid conversion contains more
potaspium sulphate than sodium sulphate or at least egual
amounts by weight thereof, For example, when employing a sodium
carbonate solution for the conversion, potassium sulphate may
be sdded as such or in the form of a solution, before or during
the said conversion, which is effected according to the eguation:

(Th(SO4)3) K2 + 2 N32 CO3 = Th(003)2+ 2 Na.zso4 + K280 8o
that without the addition of potagsium sulphate, more sodium sul-
phate would have been present, Also a solution containing both
sodium- and potassium carbonate mey be employed with edvantege
in plece of sodium cerbonate alone, dn order to encrease the
proportion of potassium sulphate to sodiuvm eunlphate in the reao-
tion mixture.

In order to obtaein even more favourable results as regards
the separation of iron and the catelyst ectivity the conversion
of the thorium-potassium sulphate into thorium carbonate may be
oarried out by treating it with such an excess of mlkeli metal
or ammonium carbonate solution that the thorium garbonate firat
precipitated is redissolved and then heating the solution ob-
taindd, say to about 90° Centigrade, so that the iron hydroxide
0c0lloidally ocontainad in solution is precipitated. After the
precipetate has been removed, for example, by filtration thorium
hydrocarbonate im precipitated from the solution by an addition
of acid, for example, sulphurio acid or hydrochloric acid.

The iron hydroxide precipitated as aforesaid ueually contains
a smell amount of thorium and therefore this precipitate may
be worked up for the recovery of thorium together with fresh
sludge to be dissolved in sulphuric acid, in accordance with
the present invention.

The alkali metel sulphates contained in the solution ob-
tained by the aforesaid oconversions of thorium~potassiuvm sulphats
may be seperated therefrom, for example, by ocooling to low tem-
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peratures, such as, for example, 5° to 10° Centigrade, and mey
be used egain in the process.

Aoocording to the process of the present invention thorium
ig reocovered Trom the aspent catalysts in a sufficiently puri-
fied form for further employment in the manufacture of cata-~
lyets with matisfactory activity.

For example, thorium carbonate obtained by conversion of
thorium~potassium sulphate socording to the present process, by
boiling up the same with a concentrated sodiumoarbonate solution
as stated 2bove, aontains only sbout 0.8 ~ l.o parts by weight
of iron oxide (calculated_as Fa203) in loo parts by weight of
thorium compound (caloulatgd ag Thog). When adding potassium
sulphate during the said conversion in amounte as above defined
a thorium carbonate of higher purity can be obtained, for example
containing lees than 0.% parts of iron exide in loo parts of tho-
rium compound (caloulated as stated above).

When thoarium carbonate is prepared by precipitation from
a purified solution of thorium-potessium sulphate in a carbonate
solution as set out above, the thorium is obtained practically
free from iron, for example, containing in loo parts less than
0.1 part of iron oxide (ocalftulated as stated above).

The recovered thorium ie dissolved in nitrie acid and the
thorium nitrate solution obtained is employed in the preparation
of catdlysts for the synthesis of hydrocarbons by interaction
of hyérogen and carbon monoxide. :

The following Examples further illistrate the nature of the
present invention and in what manner the seme oan be carried out
in practice, but it should, however, be understood that the in-
vention isinot limited to eald Examples,

Exsmple 1.

360 kilograms of a moist sludge contaning 5o kilograms of
thorium oczbulated as thorium oxide, precipitated by the addition
of the first portions of sodium cerbonate solution from & nitric
acid solution obtained in the working up of a spent thorium con-
teining catalyet, which has been employed in the gynthesds of
hydrocarbons from carbon monoxide and hydrogen, are introduced
while eold into 720 litres of 4-normal sulphuric acid, and are
dissolved while stirring.Then 150 kilograms of potaesium sulphate
and loo kilograms of sodium sulphate are introduced into the so-
lution which is then stirred for about 1 1/2 hours. The
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thorium-potessium sulphate double selt is thereby precipitated
and is separated from the jron-pontaining solution. The deuble
salt is washed with a potassium sulphate solution which has been
saturnted at room temperature, until the washing liquid con-
tains merely traoces of iron, The praoctieally iron-free double
salt is therupon admixed with & little weter gnd heated a%

gbout 90° Centigrade and so much sodium oarbonate solution
having a concentration of about 200 grams perditre is added
while stirring, until the p - value remeins constant at 7.5 to
8.0. For this purpose gbout 6o kilograms of podium oarbopate

are required, The thoriumhydrocarbonate thue obtsined is sepb~
rated by filtration, washed with hot water until 1t is free from
sulphate end dissolved in 60 per centio nitric ecid, whereupon
the sobtion obtained is filtered. This solution is employed in
the preparation of oatalyst for the hydroaarbon synthesis the
ectivity of which is equal to that from which it has been rege-
nerated. ’

. Exemple 2,

360 kilograms of the sams sludge as used in Example 1 are
introduced into a mixed solution which censigte of 160 litres
of concentrated sulpmuric aeid, 170 litres of a solution of
potassium sulphate of slighly acid reaction, whioh has been
used for the washing of thorium-potassium sulphate and 410
litres of & solution which has been used in the conversion of
thorium-potaseium sulphate. Thereupon 20 kildgrems of potassium
sulphate ore added and ofber stirring for about 1 1/2 howr, the
precipitated thorium-potassium eulphate is separated and further
worked up to catalyst for the synthesls es stated in Example 1.
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Having now particularly described and asoertained ther nature
of the said invention end in what manner the gsame is to be per-
formed, I declare that what I claim is:

/ .-~ In the synthesis of hydrocarbons with more than one carbon
atom in the molicule from geses comprising carbon monoxide and
hydrogen the improve~ment in the regeneration of catalysts oon-
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teining thorium, which camprises treatlng the spent catalysts
with e minerdl ecid, to dissolve the thorium, snd if desired,
the other cetalyst constituents precipitating from the acid
solution thus obtained a siudge conteining large amount of
thorium dissolving the said sludge in sulphuric acid, pre~
cipttating the thorium from the sulpkuric acld golution thus
obteined as thorium-potassium sulphate, seperating ths thorlum—
potasaium gulphate from the solution, prepering an insoluble
thorivm carbecnats from the gulphete and recovering the gaid

carbonate.

2. A process 8B olaimed in cleim 1, which comprises
preclpitating the said thorium-potessivm sulphate by means of

potessium sulphate end/or & mixture furnishing potassium gulphate.

e R R

A 35 A process ag olaimed in ¢lajm 1 which comprises

2o e TR

precipitating the geid thorium-potassium sulphate by mesns of &

i
&

mixture of gulphate snd sodium gulphate, in which the former is

present in prédominating amounts.

1.. A process ag ¢leimed in cleim 1 which comprises
ooigortins the gaid thorium-potagsium sulphate by boiling up
with a concentreted solution of & carbonate of an alkell matal

or of eameoniuvm.

5. A procesa &8 claimed in claim 1 which comprises
converting the said thorium-potaseium sulphate by boiling up
with e concentrated solution of alkeli metal carbenates in such
amounts that the resction mixture conteins &t leest egual amounty
by weight of potassium pulphate and sodium gulphate or atill more

potassium sulphate.
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6. A process ams claimed in claim 5, which compriges
adding potassium sulphate before and/or during the said bolling

up.

7. A process as claimed in claim 1 which comprises
eonverting the said thorlum-potessium sulphate by boiling up

with a concentrated solution containing potassium end sodium-
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earbenete,

8. A process as claimed in claim 1 which cmpriées
converting the said thorium-potessium sulphate, by treating 1t
with such an excess of alkall metal or amwmonium carbonate
sclution thet the thorium carbonete Pirst pracipitated is re-
dissolved, hegting the-solution obtained, so that the iro:ua
hydroxide oolloidally conteined in solution is precipitated,
removiné the ircnhydroxids by filtration, end subsequently
precipitating thortum hydrcearbonats from the filtrate by an

B additien of acid.

9. A process as cleimed in c¢leim 1 which comprises
employing & sludge which ia prepared from the spent catalyst by
treating the. séms with nitric acid and precipitation from the
‘acid solution by means of sodium carbomats added only in such

amounts and so glowly thet the precipitated contains large

amounts of thorium but 1ittle or nothing of the other catalyst

. constituents.

lO.-* A process as claimed in claim 1 which comprises
employing & slvdge which econtaing tharium and irom in the atomle

proporticn of about 1 to Js

11. Catelysts when regemerated in accordance with e¢leim 1.
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