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_ ‘The present invention relates to the. oonversion of
.oaxbon monoxide with hydrogen for the purpose of producing
'hydroo“rbons contalnlng more than one carbon atom in the molec-
1ule{" . , o k
o In this conversion a decrease in the activity of the

-Oatélysts_used usually occurs after .a shorfer or longer period
‘;of‘time which primarily is caused by the‘preoipitetion of swb-
‘'stances of high-molecular woight on the catalysts. It hes
already been pr0posed to reactivate the catalysts by removing
theSe subetanoee of high molecular weight by an extraction with
eolvents or by a treatment w1th hydrogen or steam at elevated
_temperatures. When working in this way the conver91on hag,
:however to be disoontlnued which owing %o the necessity. of
carrying out the reaotlvatlon repeatedly, involves a oonS1der—
jeble decrease in: productlon.

‘ We have now found that the said decrease in the aotlvn
;1ty of the catalysts can be av01ded if the conversion of car-
t;-bon monoxide w1th hydrogen into hydrocarbons thh more than one
:carbon atom in “the moleCule is carried out by employlng a ges
::mixture oontazning about tWQ perte or less of hydrogen to one

_ part of oaxbon monoxide (synthe51s proper ) and alternately, at
;intervals a gas mixture richer in hydrogen oonteinlng at 1east

2 5. parts of hydrogen to one part of carbon monox:l.de, thereby'
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reasctivating the catalyst. Unless otherwise stated the parts
herein referred to are by volume.

The said gas mixture richer in hydrogen alternately
pagsed over the catalyst adventageously contains about 2.5 to 10
parts of hydrogen to one part of carbon monoxide. With such a
mixture the catalyst is in continuous industrial operation re-
peatedly restored to about its original activity in a short
time, whilst'é considerableuconversion into hydrocarbons éf
the desired kind takes place simultaneously, so that no verxbon-
éiderable decrease in productisn ocours during rsactivation.

The synthesis proper may, for example, be carrisad out
with'a gag, whioh contains 30 per cent of carbon monoxide and
.60 pef cent of hydrogen and, when the activity of the catalyst
has decreagsed below a certain degree, the catalyst may be ‘
reactivated with a gas containing 15 per cent of carbon monox-
ide and 75 per cent of hydrogen or with 12 per cent of carbon
monoxide and 80 per cent of hydrogen(the remainder being inert
gases)..

The process in accordance with the present invention
can be‘carried out With particulér advantage by workiﬁg in two
‘or more reaction véssels and alternately introducing into eaqh
of them synthesis gas rich in cerbon monexide and a gas riech in
hydrogeﬁ as hereinbafore dafined, the catalyst‘being rgaotiv—
ated with the latter. When working in this way, the switching‘
over mey alrecady be carried out, when the decrease in casalyst
activity has not yet beccme definitely noticeabie;Iand in this

case the mixture richer in hydrogen need be passed through the
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reaction vessel only for a short time to resiore the catalyst
activity. ‘Therefore the single working periods with the alter-
nate gas wmixtures may be taken wlithin wide limits as convenient.
This method of working makes an uninterrupted production and
employment qf the synthesis gas and of the said gas rich in
hydrogen possible.

The synthesls proper may be carried out under any
suitable pressure, for example, ordinary or elevated pressure.
Thus, pressures of 5, 20, 50, 100, 200 or more atmospheres may
be embloyed. The temperatures are also the usual ones and are
as a rule between 170° and 370°C. The reactivation is prefer-
ablz carried out under the same conditions as to pressure and
temperature. The process may be carried out in one or more
stages and In the latter case the same or different conditions,
for example, the same or different pressures or catalysts, may
be employed in the individual stages.

The process may be carried out with any catalysts

sultable therefor, for example, fused ferrosoferric oxide with

“suitable addltions (partiCUlarly substances containing silicon
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ahd/or titanium) or sintered iron catalysts or mixtures of

cobalt with activating substances, such as, for example, tho-

Crium oxide, sultably on oerriers, such as, for exampls, kiescl-
" ghhy; or catalysts containing nickel or mixtures of the said

‘-g.oatalysts.

.Lhe prooess of the present invention allows of pro-

"longing the lifetime of the oatalysts 4o & multiple of that

prev1ously obtainable w;thout a substantial decrease in the

’ produotion of hydrocarbons ocourring due to interruption of the

Apart from this the process has the advantage that

the gas: mlxtures containing about two parts or less of hydrogen

to one part of carbon monoxide employed therein for. tho synthe~

sis proper are 1n1tial materials which are particularly readily

available, because the oontent of carbon monox1de in many gas

' mixtures produced 1ndustr1ally oxr 1ndustria11y available is

very oonslderable..To produce a synthesis gas of the desired
oomposition in. many - cases & portion of this oarbon monoxide

must be- converted w1th steam to hydrogen and carbon diox1de,

fﬁ'the latter being then lf de51red removed. ‘I%. is de31rable,
‘51noe thereby valuable carbon monox1de id, oonverted to oarbon
_d10x1de, to keep the proportion of carborn monoxide to be oon~

1 verted w1th steam 28 low as p0531ble.

v

The syntheSis gases for the presont prooess may. be
produced in any suiuablo manner, in partioular oy ga31fioation

of solid fusls, uoh as £or example ooke, bltuminous ooal

'f:brown coal or. of fuels of leSSor velue,. OF by conver51on of

natural or reflnery gases W1th stoamand oarbon diox1de, or by

" an inoomplote oombustion of natural gasas.
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The said gas mixture richer in hydrogen may be pro-
duced in any suitable menner, for example, by one or more con-
versions of other gases carried out o give the d331réd Compos-
ition,'or by mixing two or more gasés in the pr0portibns which
yield therdesired cdmposition, for example, by mixing a gas

_consisting cOmpletelj or almost completely of hydrogén, for
example eleotrolytically.produced hydrogen, with carbon monox-—
ide, which may also cpntain-a certain amount of hydrogen, for
exaﬁple; synthesis gas. The production by hixing may take place
by brgnching off a part of the synthééis gas shortly before
that vessel in which the reactivation of the catalyst is just
‘being caryied out, and adding hydrogen in a proportion suffic-
ient for the renctivation to the sald branched off portion.
The produbticn by conversion of other gases may be carrisd cut
by a oatalytié trcatment of & part of the synthesis gos with
steam, oriby a cracking of the residual gases of_the synthesis

‘Wthh contain nydrooarhonu.

Flnally the said gas rich in hydrogen may be Obtulncd
by a partial conversion with stcam and a partial conversion into
methare of a portion of the synthesis gas or by a separation by
maéns of cooling to Low ﬁemperatures, diffusion and the like

“of a fractioﬁ rich in hydrogen from the residual gas issuing
from the synth551s.

The folloW1ng Exampls w1ll furthsr illustrate the

B nature of the. sald 1nvention but it should be understood that

the lnventlon is not limited to the Example.
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Exampl é.

Over a cobalt catalyst containing 18 per cent of
thorium oxide a gas is passed at 180°¢ and under ordinary press-—
ure, which contains carboh monoxide and hydrogen in the proporti-
ion of 1:2. After 28 days the activity of the catalyst has so

far diminished that only about 50 cubic centimeters of liquid
hydrocarbona per cubic meter-of%he carbon monoxide-hydrogen
mixture are formed in contrast to a meximum production of 85
cubic centimeters. Hereupoﬁ the catalyst is treated for two
days with a gas, which containg carbon monoxide and hydrogen
in thé proportion of 1:4, whereby & production of liguid pro-
ducts of about 70 per cent of that first obtained in the syn-
thesis proper is obtainéd. After reverting to the gas first
introduced the catalyst at onqe'produces about 95 cubic centi-
meters of liguid hydrocarﬁons per cubic meter of the carbon

monoxide-hydrogen mixture. .
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What we claim is:
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1. In the production of hydrocarbons containing more
than one carbon atom in the molecule by conversion of carbon
monoxide with hydrogen in the presence of a catalyst promoting
sald conversion the step of reacting a gas mixture containing
ét the moét about two parts of hydrogen to one part of carbon
monoxide (synthesis proper) and alternately, at intervals, a
gas mixture richer in hydrogen containing at least 2.5 parts
of hydrogen to one part of carbon monoxide, thereby reactivat-
ing the catalyst.

2. A process as claimed in claim 1, in which the gas
mixture richer in hydrogen contains from 2.5 to 10 parts of
- hydrogen to one part of carbon monoxide.

3. In the process as claimed in claim 1, reacting a
gas mlxture containing about 60 per cent of hydrogen and about
30 per cent of carbon monoxlde and alternately, at intervals, a
gas mixture containing from about 75 fo 80 per cent of hydrogen
and between about 15 and 12 per cent of carbon monoxide.

4. A process as claimed in claim 1 which comprises
reacting simultaneously the two gas mixtures in separate re-
-action vessels and, at intervals, interchanging the sald gas
 mixtures. '

5. In the process as claimed 1n claim 1, reacting
the gas mixture ficher in hydrogen under the same conditions

‘as to temperature and pressure as in the synthesls proper.





