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the production of hydrocarbons with more than
_one cirbon’ atom in the molecule by converslon . :
".the catelyst in an stmosphere of carbon dioxide

of ‘¢arbon monoxide with hydrogen. The meth-
- ods ‘actording to which this process ‘has hitherto
usially been carried-out in ‘practice can be clas-.

- sifiéd into two' types of operation which; differ in

seversl respects. - The sald conversion cah be car- -
ried out firstly as a high pressure process by em--

ploying pressures of more ‘than about 20 atmos-
pheres, preferably ~more, ‘than 50 . atimospheres,

say 70 or 100" atmosphieres, “arid ‘secondly sy 8°
low pressure process, wherein ~pressures’ of less
than about 20 atinoépheres, preferably less than.

15 atmoepheres, say 10,5 or 2 atmospheres. or:
atmospheric pressure cr thereabout aré employed.”
In the ssid high pressure process as well as:in:-
the Jow pressure proceis; catalysts the sctive sub~
_ stance of which 'is a-metal ‘of - the ‘{ron ‘group;:
are usually emiployed.. However, whereas for the”
high pressure ‘process iron'ls preferred, the low.
pressure process is, preferably carried out in the

presence of cobait catalysts; sithough the cobalt..

‘ectalysts may- also

when working under pressures: sbove 20 atmos--
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" “sion reaction or.only slightly above the latter tem- .

. However. the activity of theae cobalt-copper cat-.
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The ‘present invention ‘Felates to & process for - alyat whereby,- in view. of its pyrophoric charac-

ter, care:-has to betaken to protect the catalyst

“ggainst’ contact with alr, for example by keeping

- 'or suspending it Inofl." - -

" I order:to avoid thls -compliqitae& procedure,
1t has already been proposed to add copper or
copper compounds to the cobalt catalysts, There-

by 4t was, achieved to reduce;the catalysts in the

nélghborhood of the temperature of the conver-

peratire, 40 that the reduction procedure might
be carrled out:in the reaction chamber itself.

alysts and ;the time:during which - they retain

“thelr  activity are inferlor to- those of the cat- .
alys;t.s_-whlchcontlin no copper.. - - . )
. “We have now found that the aaid low pressure
' process can-advantageously be carried out with '

catalysts which contain cobalt together with 8

.per cent by welght or less (calculated with refer.
" ance to’ cobalt) ‘of :sllver as such or.in the form .

_of ‘% compound- and which have previously been

‘advantageocusly be employed--

_pheres. A further difference :is that, with the .

" high pressure process, which is usually carried

out Bt relptively high temperatures of for eXAm- -

ple 300 to 350° C, catalysts, containing the ac-

tive iron in the form of an easlly reducible com- ks
pound, can be reduced without difficulty .in the - = " ]

be carried out with free hydrogen or gases coR-
taining free hydrogen, Advantsgeously the mix-

reaction chamber ltself. -

~The reduction -temperatures for the catalysts
. hitherto employed for.the low Pressure pProcess -
Jie between 350° and 450° C. and they are there- ::
_ fore considerably higher than the temperatures

actually employed for the conversion, under:low

subjected. to & treatment with reducing gases in
the reactibn vessel for the sald low pressure proc-
ess at & temperature of about or only slightly
above that employed in sald low pressure proc-

ess. The sald catalysts very surprisingly do not

*'show the. disadvantage of inferior mctivity and

life inherent to the said cobalt-copper catalysts. -

-The said treatment with reducing gases may

ture of hydrogen’ and carbon monoxide which is
to be converted into’ hydrocarbons may be em-

ployed fof this purpose. The temperature em-

- ployed in the sald reducing treatment may be

" pressure, of . carbon monoxide  with hydrogen .

which is carried out between about 180° and 2307
C. Inasmuch, on account of the strong evolu- =
tion of lieat during the synthesis reaction &nd-

further on account of the necessity to maintain

_the reaction temperature’ within narrow lmits, '

speciglly designed reaction chambers are.em-

ployed which- for example ‘are ‘traversed by a-

plurality of cooling tubes, and which would not
‘stand . up under the high temperature stresses
oceurring during the. reduction of the catalysts,

within the range which is maintained in the low

' pressure conversion process, or at a slightly high.
er temperature, for axample up to 250° C.

“The silver may be added In the preparation
of the catalysts according to the present inven-

.tlon in the metallic form or In the form of & sil-

ver compound or of & solution of & sllver com-
pound; from ‘which the silver may be precipl-

© tated.

it 13 not possible to carry out both the reduction

and the synthesis reaction in the same Appars- -
-. Bo far the catalyats for.the low pressure proc-. -

ess have therefore been reduced In a speclal re- -
duction apparatus and ‘subsequently. the: reaction

vessels have been charged with the reduced cat-
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‘ A turther :gvmt.ueom way for the production
of the catalyst is to precipltate the cobalt and
the silvéer together from mixed solutions of thelr

_ ‘compounds, for example by an addition of po-
. .The catalyst aceording to the present invention
‘may slso contain further constituents, such as

iron srd/or nickel and also. promoters such as

‘the oxides of thorium or magnesium, or mixtures
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thereof, ‘may be added to the catalysts, for ex-
ample in the form of eesily decomposable com-
pounds, such as the nitrates, or solutlons there-
of, before or after or simultaneously with the
addition of the silver. Furthermore the produe-
tion of the catalysts may be carried out in the
presence of carriers, for example diatomaceous
earth and the.like. The catalysts used for the
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synthesis of hydrocerbons from carbon monoxide -

and hydrogen are known to be sensitive to poisons

such as sulfur, and the presence of such poisons.

is preferably avoided in the materials used in

Ppreparing such catalysts and in pretreating them. -
"The following examples will-further Illustrate -

the nature of the present invention and in what

15.

manner the same can be carried out in practice,

but it should be understood that the inventlon is

not lmited to said examples. - The percentages -

are by weight,
. Ezample 1

A potassium carbonate. solution Is gradually -

added at room temperature, while stirring, dur-

ing several hours to an aqueous solution of cobait
nitrate and silver nitrate, to which diatomaceous -

earth had been added. The precipitate obtained 2

is fltered, washed angd dried at 110°.centigrade. -

The dried precipitate contalns abott 31 per oent
of cobalt and 2 per cent of silver.

The catalyst is prepared from the drled precipi-’
tate by a reducing treatment with hydrogen at. -

220° centigrade, carried out in a reaction vessel
suitable for the conversion of carbon monoxide
into hydrocarbons according to the low pressure

process. Subsequently s mixture of carbon mon-

oxide and hydrogen is passed through the said -

reaction vessel under normal pressure and at & -

temperature of 180° centigrade. Thereby 115
- grams of liquid and solid hydrocarbons are ob-
tained per normal cubic metre of the -carbon

monoxide - hydrogen - mixturc employed. When

working under & pressure of 12 atmospheres,
the vield amounts to 135 grams, containing 100
grams-of parafinic hydrocarbons having s boﬂlnl
point above 320° eentimde

‘ Erzample 2
A uuly:t. conzisting of 30 per cent of eobdt
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5.4 per cent of thorlum oxide and 2 per cent of
silver, the remaining pert being diatomacecus
earth, is produced in the same way ax set cut in
Example 1. After the addition of the potassium
carbonate solution the solution is, however, boiled
for a short time. After reduction with hydrogen
at 220" centigrade in the reaction vessel, & mix-
ture of carbon monoxide and hydrogen is passed
over the catalyst at-about 190 centigrade and un-
der nortnal pressure, whereby ‘& yield of 120
grams of hydrocarbons per normal cubic metre
of the carbon mqnonde-hydmen mixture h ob-
tained.

What we clll.m 157

1. A process for the production of hydrocarbons-
with more than ote carbon atom in the molecule
by catalytic conversion-of carbon monoxide with

" hydrogen, under pressures less than 20 atmos-

pheres and at temperatures within the rangs of
180" to 230° C., which comprises employing & cate-
lyst which contains cobalt and a substantial

amount not exceeding 8 per cent by weight, cal-
culated with reference to the cobalt, of & sub-
stance selected from the class consisting of sllver
and ifs compounds and which have previously
been subjected to & trextment with a Teducing gas
in the reaction vessel employed for sald cata-

ytlc conversion st a temperature of about the

temperature employed in sajd catalyﬂc conver-
sion.

2. Aprocmuc’lﬂmdlnc!ﬂml whlchcom-
prises carrying out the said. treatment with a
reducing gas at temperatures up to 250° C.

3. A process for the production of hydrocarbons
with more than 1 earbon atom in the molecule

‘by catalytic cobversion of carbon monaxide with

hydrogen under pressures less than 20. atmos-

. pheres and at temperatures within: the range of

180".t0-230° C., which comprises employing a cata-
lyst which contains cobali and s substantial

Amountmtemhllﬁbynuht cslcuht.ed

with mterenee 10 the cobalt, ot sllver.






