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This invention relates to the production of
hydrocarbons of high boiling point range, in
particular such of the nature of lubricating
oils by treatment of oxids of carbon with hy-
drogen. )

In processes in which hydrocarbons of h1%h
boiling point range are produced directly by
catalytic treatment of mixtures of hydrogen
with oxids of carbon, in some cases only a
low yield is obtained and the catalyst some-
times remains active only for rather a short
time, owing to a formation of waxes which
often occurs. :

We have now found that the said draw-
backs may be avoided by operating in two
stages. In the first stage the mixture of hy-
drogen and oxids of carbon is treated under
such conditions that mainly hydrocarbons of
low boiling point range containing more than
one atom o}:) carbon in the molecule are ob-
tained and that the formation of hydrocar-
bons of high molecular weight is reduced to a
minimum. This may be grought about by
allowing the reaction gases to remain in con-
tact with the catalyst for only a short time
and/or by operating at temperatures of be-
tween 270° to 350° C. in the presence of a
catalyst containing in addition to a metal of
the group 8 of the periodic system, in particu-
lar a metal from the iron group, a definite
quantity of an alkali compound of moderate
alkalinity, namely of lithium or of sodium,
equivalent to less than 0.5 part by weight of
alkali reckoned as alkali metal per 100 parts
by weight of the metal of the group 8 of the
periodic system.

After separating the hydrocarbons of low

“ boiling point range from the reaction gases,
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the former are subjected in a second stage to a
treatment under pressure at temperatures
below 250° C. with aluminium chlorid or sim-
ilar condensing agents,

The treatment is usually carried out at .

pressures of the order ranging between 100,

. 200 or sometimes even 1000 atmospheres but

in some cases depending on economical cir-
cumstances, lower pressures such as of 20 at-
mospheres or 50 atmospheres or more are of
advantage. . .

The temperature in the second stage of the

treatment is usually not lower than 45° C., al-
though in some cases room temperature may
be emploYed.

The following examples will further illus-
trate how the invention may be carried out in
practice, but the invention is not limited
thereto.

Ezample 1

50 parts by weight of hydrocarbons of Iow
boiling point range consisting of propylene,
butylene, isobutylene, penty ene, propane,
butane, isobutane, pentane and a certain
amount of ethylene and the like, which have
been obtained by treatment of a mixture of
carbon monoxid and hydrogen with a catalyst
containing iron, for example with a catalyst
consisting of 12.56 parts Ey weight of iron,
3.65 parts by weight of copper and 4.18 parts
by weight of cadmium, at 300 to 350° C and
under a pressure of 200 atmospheres, are

70

treated together with 10 parts by weight of -

aluminium chlorid under pressure at a tem-
perature of from 50° to 100° C. in an agitated
autoclave. 40 parts by weight of a liquid
boiling above 50° C. are obtained as the reac-
tion product from which, besides other con-
stituents, valuable lubricating oils of high

boiling point range may be recovered by dis--

tillation. Aluminium bromid, zinc chlorid,
boron chlorid, boron fluorid and similar con.
densation agents may be em

.

aluminium chlorid in the above example.
- Ezample 2

A gaseous mixture of 1 part of carbon
monoxid and 2 parts of hydrogen is passed
at a temperature of 270° C. and without the
application of pressure over a catalyst ob-
tained by precipitating a mixture of ferric
nitrate and cobalt nitrate with the aid of
sodium carbonate solution and washing out
the resulting precipitate only to such an ex-
tent that a product the constituents of which
are contained in the proportions of 100 parts
by weight of iron, 20 parts by - weight of
cobalt and 0.5 part by weight of sodium is
obtained. The reaction gases are cooled, in
which procedure small amounts of liquid
hydrocarbons are condensed and are then

loyed in place of
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passed over active charcoal. The low hydro-
carbons which are thus adsorbed and which
consist mainly of propylene and butylene are
again set free and liquefied by com ression
and treated with zinc chlorid at 60° C. in an
autoclave fitted with a stirrer. The said low
hydrocarbops are thereby converted to the
extent of 80 per cent or more into oils of
high viscosity.

Example $

‘Water gas which has been freed from car-
bon dioxid and from compounds of sulfur is
passed under a pressure of 180 atmospheres
and at a temperature of 340° C. over a
catalyst obtained by precipitating a mixture
of the nitrates of iron, copper and cadmium
with sodium carbonate and subsequently
washing out the precipitate thus obtained
until the constituents of the catalysts are con-
tained therein in the proportion of 100 parts
by weight of iron, 25 parts by weight of
copper, 15 parts by weight of cadmium, 0.4
part by weight of sodium. The rate of flow
of the gases amounts to about 200 liters of
of gas per hour for each liter of catalyst.
The effluent gases which contain lower hydro-
carbons are freed from the carbon dioxid
also produced in the reaction and are there-
upon treated at 30° C. with aluminium
chlorid. Lubricating oils of high boiling
point range are thus obtained.

What we claim is:—

1. A process for the production of hydro-
carbons of high boiling point range, which
comprises subjecting a mixture of oxids of
carbon and hydrogen to a treatment with a

_ catalyst containing in addition to a metal
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of the group 8 of the periodic system, a
quantity of an alkali metal compound hav-
ing an alkalinity not substantially greater

than that of sodium carbonate, selected from
the group consisting of lithium and sodium

~ equivalent to less than 0.5 part by weight of
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allkali reckoned as alkali metal per 100 parts
by weight of the metal of the group 8 of
the periodic system at a temperature of be-
tween about 270° and 350° C. and then sub-
jecting the resulting hydrocarbons of low
boiling point range to a treatment under
pressure at temperatures below 250° C. in
the presence of an anhydrous inorganic hal-
ide, having a condensing action, and which
when treated with water gives rise to a strong
evolution of heat.

2. A process for the production of hydro-
carbons of high boiling point range, which
comprises subjecting a mixture of oxids of
carbon and hydrogen to a treatment with
a catalyst containing in addition to a metal
of the group 8 of the periodic system, a quan-
tity of an alkali metal compound having an
alkalinity not substantially greater than that
of sodium carbonate selected from the group
consisting of lithium and sodium equivalent

1,798,388

to less than 0.5 part by weight of alkali reck-
oned as alkali metal per 100 parts by weight
of the metal of the group 8 of the periodic
system at a temperature of between about 270°
and 350° C., the reaction gases being allowed
to remain in contact with the catalyst for
only a short time and then subjecting the
resulting hydrocarbons of low boiling point
range to a treatment under pressure at tem-
peratures below 250° C. in the presence of
an anhydrous inorganic halide, having a
condensing action, and which when treated
Kith water gives rise to a strong evolution of

eat. .

3. A process for the production of hydro-
carbons of high boiling point range, which
comprises subjecting a mixture of oxids of
carbon and hydrogen to a treatment with a
catalyst containing in addition to a metal
of the iron group a quantity of an alkali metal
compound having an alkalinity not substan-
tially greater than that of sodium carbon-
ate selected from the group consisting of
lithium and sodium equivalent to less than
0.5 part by weight of alkali reckoned as
alkali metal per 100 parts by weight of the
metal of the iron group at a temperature
of between about 270° and 350° C. and then
subjecting the resulting hydrocarbons of low
boiling point range to a treatment under pres-
sure at temperatures below 250° C. in the
presence of an anhydrous inorganic halide,
having a condensing action, and which when
treated with water gives rise to a strong evo-
lution of heat.

4. A process for the production of hydro-
carbons of high boiling point range, which
comprises subjecting a mixture of oxids of
carbon and hydrogen to a treatment with a
catalyst containing in addition to a metal of
the iron group a quantity of an alkali metal
compound having an alkalinity not substan-
tially greater than that of sodium carbonate
selected from the group consisting of lithium
and sodium equivalent to less than 0.5 part
by weight of alkali reckoned as alkali metal
per 100 parts by weight of the metal of
the iron group at a temperature of between
about 270° and 350° C., the reaction gases be-
ing allowed to remain in contact with the
catalyst for only a short time and then sub-
jegting the resulting hydrocarbons of low
boiling point range to a treatment under pres-
sure at temperatures below 250° C. in the
presence of an anhydrous inorganic halide,
having a condensing action, and which when
treated with water gives rise to a strong
evolution of heat.

5. A process for the production of hydro-
carbons of high boiling point range, which
comprises subjecting a mixture of oxids of
carbon and hydrogen to a treatment with a
catalyst containing in addition to a metal
of the iron group a quantity of an alkali metal
compound having an alkalinity not substan-

70

(£

80

85

00

100

105

110

120

125

130



10

15

20

25

30

35

40

46

650

1,798,288

tially greater than that of sodium carbon-
ate selected from the group consisting of
lithium and sodium equivalent to less than
0.5 part by weight of alkali reckoned as al-
kali metal per 100 parts by weight of the
metal of the iron group at a temperature of
between about 270° and 350° C. and then sub-
jecting the resulting hydrocarbons of low
boiling point range to a treatment under
pressure at temperatures ranging between
about 50° and 100° C. in the presence of an
anhydrous inorganic halide, having a con-
densing action, and which when treated with
water gives rise to a strong evolution of heat.

6. A process for the production of hydro-
carbons of high boiling point range, which
comprises subjecting a mixture of oxids of
carbon and hydrogen to a treatment with
a catalyst containing in addition to a metal
of the iron group a quantity of an alkali metal
compound having an alkalinity not substan-
tially greater than that of sodium carbonate
selected from the group consisting of lithium
and sodium equivalent to less than 0.5 part
by weight of alkali reckoned as alkali metal
per 100 parts by weight of the metal of the
iron group at a temperature of between about
270° and 350° C., the reaction gases being
allowed to remain in contact with the cata-
lyst for only a short time and then subjecting
the resulting hydrocarbons of low boiling
point range to a treatment under pressure
at temperatures ranging between about 50°
and 100° C. in the presence of an anhydrous
inorganic halide, having a condensing action,
and which when treated with water gives rise
to a strong evolution of heat.

7. A process for the production of hydro-

“carbons of high boiling point range, which

comprises subjecting a mixture of oxids of
carbon and hydrogen to a treatment with a
catalyst containing a mixture of iron and
cobalt and 0.5 per cent by weight of the iron

~ of sodium at a temperature of about 270° C.

and then subjecting the resulting hydrocar-
bons of low boiling point range to a treat-
ment under pressure at temperatures below
250° C. in the presence of an anhydrous in-
organic halide, having a condensing action,
and which when treated with water gives

rise to a strong evolution of heat.

b5

8. A process for the production of hydro-
carbons of high boiling point range, which
comprises subjecting a mixture of oxids of

. carbon and hydrogen to a treatment with a
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catalyst containing a mixture of iron and
cobalt and 0.5 per cent by weight of the
iron of sodium at a temperature of about 270°

C. and then subjecting the resulting hydro--
carbons of low boiling point range to a

treatment under pressure at temperatures
ranging between about 50° and 100° C. in
the presence of an anhydrous inorganic hal-

ide, having a condensing action, and wWhish

3

when treated with water gives rise to a
strong evolution of heat.

9. A process for the production of hydro-
carbons of high boiling point range, which
comprises subjecting a mixture of oxids of
carbon and hydrogen to a treatment with a
catalyst containing 100 parts of iron, 20 parts
of cobal and 0.5 part of sodium at a tempera-
ture of about 270° C. and then subjecting the
resulting hydrocarbons of low boiling point
range to a treatment under pressure at tem-
peratures below 250° C. in the presence of
aluminium chlorid. :

10. A process for the production of hydro-
carbons of high boiling point range, which
comprises subjecting a mixture of oxids of
carbon and hydrogen to a treatment with
a catalyst containing 100 parts of iron, 20
parts of cobalt and 0.5 part of sodium at a
temperature of about 270° C. and then sub-
jecting the resulting hydrocarbons of low
boiling point range to a treatment under pres-
sure at temperatures ranging between about
50° and 100° C. in the presence of aluminium
chlorid. - - : .

In testimony whereof we have hereunto

set our hands.
RUDOLF WIETZEL.
WALTER SPEER.
HANS KAEHLER.
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