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It is known to carry out carbon monoxide hy-
drogenation by means of precipitated cobalt cata-
lysts under synthesis pressures of 5-20 atm.
superpressure, 1n order to obtain thereby an in-
crease of paraffin hydrocarbons with & high boil-
ing point. At best 40-50% of parafin is so pro-
curable. _ '

It has been found that g much higher yield of
very valuable paraffins of approximately 70-80%
of the conversion products can be obtained if,
instead of the present treatment, in the first
place considerably higher percentages of cobalt
are used in the catalyser and secondly manga-
nese is used as activator.

- The cobalt percentage of the catalysts which
until now have been used for the parafiin syn-
thesis has amounted to approximately 60-100
€. cobalt per liter of the catalyst mass,

The conversion catalyst to be used in accord-
ance with the invention must contain at least
200 grams cobalt, preferably 300 grams cobalt or
still more per liter. This high cobalt percentage
is obtained by & corresponding decrease of the
carrier mass. The cobalt catalysts used up to
date contained approximately 100-250 parts of
infusorial earth to 100 parts of cobalt. In con-
trast therewith, the new conversion contacts only
contain 10-20 parts of infusorial earth to 100
parts of cobalt. :

In addition to compounds of thorium and mag-
nesium, those of manganese must also be in-
cluded amongst the many metal compounds sug-
- gested as activators. However, it has not hith-

- erto been known that, in using catalysts with an
extremely high cobalt percentage, & predominant
formation of paraffin with a high boiing point
is obtained simply as the result of activating ad-
ditions of manganese. Until now it has not been
recognised that this formation of parafiin is
chiefly dependent upon the kind of activator
used, and that for such purpose manganese has
extremely favourable properties.

The new catalysts, with a very high percen-
tage of cobalt carbonate, a small guantity of in-
fusorial earth and a corresponding addition of
manganese, are extremely effective. They are
much more active than all contact substances
bitherto described for the present reactions.
This is especially apparent from the fact that
they bring about a complete conversion of the
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carbon monoxide-hydrogen mixture at the low-
est reaction temperatures hitherto known. Even
below 170° C. (338° F.), e. g. between 160° C.
(320° F.) and 165° C. (329° F.), with these cata-
lysts the usual yields: are obtained from s syn-
thesis gas consisting, for example, of one volume
part of carbon monoxide -to 2 volume parts of
hydrogen. In consequence of the high activity
and the low conversion temperature, 2 paraffin
10 Vvield is obtained that is higher than has ever
been procured hitherto.

The paraffin so obtained has very valuable
properties. It may be remarked that in industry
parafiin is not clearly defined, but is generally

15 understood to refer to normally solid aliphatic
hydrocarbons with a boiling point over 320° C.
(608° F.), of which the higher molecular prod-
ucts are especially desired. Compared with the
process applied hitherto, by means of the new

90 catalyst the increased yield of paraffin is mainly
obtained in the form of the highest molecular
hydrocarbons. If the total paraffin obtained is
separated by distillation into compounds boiling
between 320° C. (608° F.) and 460° C. (860° F.)

25 and compounds boiling at temperatures over 460°
C. (860° F.), the new catalyst produces up to 50-
60% of the liquid products in the form of par-
affin with & boiling point over 460° C. (860° F.);
whereas by using the catalysts described hitherto,

36 only up to 30% of the liquid products consisted
of paraffin with such a high boiling point.

The composition of the catalysts used, the con-
version conditions, and the liquid reaction prod-
ucts appear from the following experiments.

Ezxzample 1

A catalyst, consisting of 100 parts Co and 15
parts Mn in the form of their carbonates, and
12.5 parts of roasted infusorial earth which had
been purified with acid, was prepared in the fol-
lowing way: .

25 grams Co and 3.75 grams Mn were, as ni-
trates, dissolved in 500 cc. water and heated to
boiling point. The boiling solution was poured
45 into a soda solution containing 61 grams soda

in 750 cc. H20, which had also been heated to

‘the boiling point while stirring vigorously. Im-

mediately after the precipitation 3.5 grams of
roasted infusorial earth, which had been puri-
50 fled with acid, was stirred into the precipitate,

35

40




2

. Thepreclpitatewumcbd off on a vacuum filter
and washed with 3 liters of hot water.
Thereupon the contact paste was carefully
dried in the atmosphere at 75° C. (167° F.).
After an hour’s reduction with Ha4-Ha at 400° C.
(752° F.) the catalyst was uséd with synthesis
gas at a temperature of 160° C, (320° F.) and 10
atmospheres superpressure. The working tem-
perature was raised to 175° C. (347° F.). The
gas consumption was normal. It amounted to 10
liters of synthesis gas per 100 cc. of catalyst
volume per hour. The average CO-conversion
amounted to 75% and & yield of 120 grams per
cubic meter of active:gas was obtained.
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The average eomponumotunucmam
in the first 1000 working hours was as follows:
Per cent

Gasoline up to 200° C. (392'1")...._.--..... 5.9
Diesel oil 200°-320° C. (392°-608° F.)___..__ 128
Soft paraffin 320°-460° C. (608°-860° F".)____. 23.6
Hard parafin over 460° C. (860’ F Y- 582
Total paraffin = 80.8

Theappneationottheabove catalysts is re-
stricted to the superpressure synthesis, that is, to
alltechnlcalmpreasuresoverzmuphom
absolute. The paraffin forming eobalt-mmu
nese-infusorial-earth. especially
eficient at synthesis pressures of 5-50 atmos-
pheres superpressure, . -

11ntheproeedsotpmduun¢hymwbon
materials containing major proportions of nor-

.mally solid constituents by passing gas mixtures

consisting substantially of one volume of carbon
monoxide and two volumes of hydrogen at ele-
vated temperatures and pressures of 5-50 atmos-
pheres over catalysts containing cobalt deposited
on kieselguhr, the improvement which comprises
carrying out the process in the presence of a
catalyst containing about 100 parts by weight of -

" cobalt, 15 parts by weight of manganese and 10

The experiment lasted 5 months. T 1
The composition of the liquid products obtained
is shown in the following table:
' ' " Working hours
- — - 20
1-552° | 612-1000 | 1000-1720 |1730-2240 -
Gasolineupto200° C. | Percent | Percent | Percent | Per cent
F)oooooooooaos 20| 189 61 5.0
Dmlw—wc . ﬁ.& 16.0 147 16.7
So‘f?rpmmn """" S 2
C. (008°-860° F.).-._ 2.8 ns 0.5
400° O, (300° F ) or. 2.7 . 41.3 55.4 5.8
Total parafin = ... . 885 0.1 ™2 W3
'Example 2 30

A catalyst, consisting of 100 parts Co, 15 pa.rts
Mn, and 12.5 parts infusorial earth which had not
been purified but had been roasted at 1000° C.
(1832° F.), was prepared as described in the
above. After an hour’s reduction with Ha at
400° C. (752° F.), 16 cc. of the catalyst were used
with synthesis gas at a temperature of 160° C.
(320° F.) and 10 atmospheres superpressure. In
the course of 900 hours the temperature was
raised to 164° C. (327° F.). The gas consumption
amounted to 6-8 liter per hour. When the CO-
conversion amounted to 75% and more, about
120-130 grams of total products per cubic meter
active gas were obtained.

to 20 parts by weight of infusorial earth. .
2, In -the process of producing hydrocarbon
materials containing major proportions of nor-

. mally solid constituents by passing gas mixtures

consisting substantially of one volume of carbon

.monoxide and two volumes of hydrogen at ele-

vated temperatures and pressures of 5 to 50 at-
mospheres over catalysts containing cobalt de-
posited on kieselguhr, the improvement which
comprises carrying out the process in the pres-
ence of a catalyst containing 100 parts by weight
of cobalt, 15 parts by weight of manganese and
12% parts by weight of infusorial earth.

3. The process according to claim 2 carried

out at & temperature of from 160° to 175°C.anda _

pressure of about 10 atmospheres.
HEINRICH HECKEL.
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