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Catalytic carbon monoxide hydrogenation,

carried out at normal or at supsratmospheric pressure,

‘may be carried out for the preferred preducticn of high

molecular hydrocarbons as well ag for the production of
low molecular hydrocarbons; in both cases the formetlon
of methane must be malntained at a minimum.

In general, and partlcularly wlth iron
catalysts, the formation of high molscular weight hydro-
carbons and stable paraffins 1ls deslred, since these
gynthetic products are very useful, and may be used to
yleld low molscular hydrocarbons by molecular fission.
The formation of high moleculaf hydrocarbons depends, to
& considerable extent, upon the alkall content of the
catalysts slnece a high alkell content favours the develop-
ment of such synthetle products and at the same time
also to a large extent suppresses the methane formatlon.

By the use of catalysts of low alkall content,
the formatlon of low molecular weight hydrocarbons may,
for example, with sultable saynthesis condltions, be ap-
preclably increased. Synthetlc produsts lylng within the
benzine bolling Tenge are particularly desirable if the
primary products of carbon monoxide hydrogenation are to

be treated for the production of high anti-knock car or

‘aireraft fuels as, for example, by catalytlc after~treat-

ment, if need be with the admixture of pelymer benzlne
obtained by polymerizatlon from gasg@gé synthetic preducts.
If, with the usual catalysts, there is an increase in‘
synthetlic products beilling in the benzine range, there
will nevertheless still be 15% - 20% of high molecular
products formed. Furthermore, the relatively high methahe

formation is 1n thils case also very dlsadvantageous.
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Thls clrcumstance hes led to the endeavour in almoat
all ceses to ensure the highest possible yleld of high
molecular gynthesls products, since it 1s only in this
way that a small quantity of methane is formed.

It has been found, according to the invention,
that surprising effects are obtalned, preferably with
iron catalysts, both in synthesis at normal presaure and
also in gynthesls at superatmospheric pressure, with
gas pressures of approximately 10 - 30 kg per sq, cm.,
and also at hlgher synthesis pressures, 1f amall amounts,
preferably 0.5 = 5 vol.%Z of compounds having an alkaline
reaction are added to the synthesis gas, the compounds
being gaseous under the conditions of synthesis, and pre-
ferably belng ammonla, methyl amlne or thelr derlvatlves.
Ag synthesis ges water gas may, for exemple, e used,
that is to say, gas mixtures containing 1 ~ 1.4 parts by
volume of hydrogen, per one part by volume of carbon
monoxide. The precsss may, however, also be carried out
with syntheals gases of different composition containing,
for example, per 1l part by volume of carbon moncxlde
0.5 - 2 perts by volume of hydrogen.

An the cheapest additlonal agent having an
alkaline resction, gaseous‘ammonig is preferably used,
particulerly because, even in relatively small quantitles
of, for example, 1%, 1t has a considerable influence on
the composltion of the resultant synthetic producta,
both at normal pressure and slso at superatmospherlc
pressure. It ia particulerly fortunate that cstalyats
which have g high alkall content are sultable for the
treatment at normal pressure of sgynthesls gases which

have been mixed with ammonia or gaseous compounds having
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the same effect, in accordance with the present invention.
duch eatalysts, which, in aynthesis at normal pressure
favoured paraffin formation and extensively suppressed the
methane formation in the presence of ammonia or similar
compounds, yleld hardly any high molecular hydrocarbons.
In spite of this, however, no increased methane formatlon
ocCUrS .

The feed can be increased considerably above the
normal extent, particularly ﬁhen operating at increased
pregsure. The catalysts may be contacted hourly with 200~
1000 litres, preferably, 300-500 litres, of synthesls gas
per 1itpe without there being any need to fear overloading.
The synthesls may be carrled out particularly advantageously
if the gases ars recycled.

In carrying out the process according to the
invention, cperation is preferably carried out at catalyst
temperatures which rise slowly in the direction of the gas
flow. TIn this way, on the one hand an overloading of the
catalyst at the point of entry of the gas is avolded, and ,
on the other hand, a uniform utilization of the whole cata-
lyst is obtaiﬁed-

The olefine content of the 1iguid hydrocarbons
obtained from the synthesls gases containing NHE is rela-
tively high, particularly in the hilgher bolling ranges.

The nmormally gaseous synthetlc products alao contein a

large proportion of olafiﬁes, o that by polymerization of
the olefines and by mixing the polymerizate with the primary
hygrocarbons, high grade fuels may be obtained in a rela-

tively simple manner.
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It 1s particularly surprising that, in the
method of operation according to the invention, a more
or less extensive production of organic compounds con-
taining nltrogen is also possible. The amount of these
nltrogen compounds, consisting in the main of primary
amines, ls dependent on thé aynthesis conditlions and on
the comﬁosition of the catalysts (the catalysts belng of
the category of -catalysts known for catalytic carbon
monoxide hydrogenation).

Together with the amino—compounds,' other com-
pounds‘conta;ning nitrogen are also formed, for example,
ammondum cafbonate, ammonium carbamete, urea, and the
1ika: Thelr produotion'and ublllization 18, in connection
with.hydrécarbon syhthesis, sometimes of conslderable
.éqonoﬁie,iﬁpSFtéﬂce;A‘ |

s 1‘ | 'jf “'EE%EQLE_;

[ '.'Water'gas, free of carbon dloxide and contaln-

- ing 1% of ammonia gas was passed over-.an lron catelyst

consisting of 100 parts iron, 5 parts copper and small
quantities of alkall slliecate. The aynthesls was carried
out at normal atmospheric pressure at a tempsrature of
22000 with a gas feed of 100 litres of synthesis gas per
hour. A 0O conversion of 85% - 95% was obtained, which
corresponded to a (Co 4 Hy) conversion of 66% - 68%.
The methane formation was between 8% and 10%. The con-
éumption ratio amounted to approxlmately 0.7 parta by
volume of hydrogen to 1 part by volume of carbon monoxide.
Because of the very slight formation of high
molecular hydrocerbons, 1t was poasible to operato the
aynthesis for long periods of time and with conatant

converslon without deterioration of the catalyst.
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The processing of the synthesls products ob-
tained showed that of the total yleld only 5% to 6%
boiled above 32000. The high olefine content in all
the fractions was remarkable. In the Cs fraction, for
example, an olefine content of 70% was found, whilst
in the crude paraffin (320o C. - 460° C,) approximately
59% of olefines was present. In thé benzine bolling
range (4000.- 220° €.} the synthetic products contalned
5% of compounds containing'Oxygen, chiefly aleohols,
snd 9% of compounds containing nitrogen, preoponderately
primary amines. In the Dlesel oil range (220° C. -

320° C.) there wsre present 4% of products contalning

. oxXygen, chlefly alcohols, and a further 6% of compounds

containing nitrogen, malnly primary amines.
EXANPLE 2.

Prom s bolling solutlion of sultable nitrates
a cabtalyst was precipitated with hot soda solutlon.
Thne catalyst contained 5 parts copper {Cu) per 100 parts
iron {Fe). The precipltated mass was lmpregnated with
potassium phosphate (KHZPOQ) in such manner that the
final catalyst conbtained, per 100 parta of iron, 3 paris
of K50 1in the form of KHpPO,. After drylng, the catalyst
was reduced with hydrogen at a speed of flow of 1.5
metres per second. For the synthesls, water gas was
used mixed with 1.5 vol# of N, The synthesis tempera~
ture was 213°C. The synthesis pressure was 20 kgs. per
sq. cm, 100 litres of synthesls gas per litre of catalyst
volume were passed through per hour.

The ligquid syntheblc products obtained contained
35% of compounds boiling above 320°C. In the C,, hyaro-
carbon ;faction wore 57% olefines and in the Cqg hydro~
carbon fraction there wers present approximately 15%

olefines,
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EXAMPLE 3.

By precipitation with boillng soda solutlon
there was manufacturad, in the uwsual manner, a catalyst
which consisted of 100 parts Fe, 5 paris Cu, 10 parts
Ca0 and 10 parts kileselguhr. After washing out, the
catalyst was impregnated with caustic soda sclution
in such manner that the final catalyst, in respect of
its lron content, and reckoned as Kzo, had an alkell
conteﬁt of 8% Kzo. For the synthesls a water gas was
used which contalned 3% NH,, whilst the catalyst was con-
tacted, per litre of volﬁme, with 100 litres of synthesis
gap per hour. The synthesls pressure smounted to 10 kg.
per aq. cm. and the synthesls tempsrature to 19800.

The synthetlec products obtalned consisted of
approximately 15% of compounds whose boiling point was
above 52000. In the total‘liquid products obtained
there were present 18% of organic compounds containing
nitrogen, which-product; conslated predominantly of

primary amines.



The embodlments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. in a process for catalytic carbon monoxide hydro-
genation by passage of a synthesls gas over a catalyst, the

step which comprises adding to sald synthesls gas a small
gquantity of at 1east.one compound having an alkaline reaction
and gaseous under the conditlons of gynthesis, saild compound
being selected from the group ammonia and its derivatives.

Ze A process as @efined in elaim 1, wherein sajd com=-
pound is methyl amine.

3. A process as defined in claim 1, wherein sald catalyst
is an iron catalyst having a high alkali content.

I A process as defined in claim 1, 2 or 3, =aid synthesls
gas containing 0.5-2 parts by volume of pydrogen per 1 part by
volume of carbon monoxide.

Se & process as defined in claim 1, 2 or 3, which includes
the step of contacting said catalyst hourly per litre of their
volume with 200 - 1000 litres of synthesls gas.

b A procesgs as defined in claim 1, 2 or 3, which includes
the step of recycling the symthesls gas.

' A process as deflned in claim 1, 2 or 3, which includes
the step of carrylng out the operation at catalyst Lemperatures
rising in the direction of the gas flow.

B. A process as defined in claim 1, 2 or 3, whereiq,£he

velocity of said gas is at least 1.5 metres per secon

Alex. B. Maphae & Co.,

gttaws4 Ontario, Canada,

Patght Agents for Applicant.
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