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2 Clalms,

The present invention relates to the conversion
of carbon monoxide and hydrogen into hydrocar=-
bons containing more than one carbon atom in
the molecule. i

It has already been proposed to withdraw the
surplus heat evolved in the said conversion by
passing the reacting gases very rapldly through
the reaction space and then recycling the major
portlon of these gases &fter cooling them to the
temperature prevailing at the entrance of this
space, ’

" We have now found that the sald conversion
may be carrfed out in a very advantageous man-
ner by recycling the gas issuing from the reaction
space in an amount corresponding te & muliiple
of the amount of fresh gas and preferably to
at least four or five times the volume of fresh
gas while avoiding. substantial cooling and with-
out separating therefrom liquid or solid prod-~
ucts formed by the conversion, the surplus heat
evolved by the conversion being simultaneously
withdrawn through the walls of the reaction
space by means of a cooling liquld contacting
these walls, When working in this manner, tha
recycled gas has practically the same tempera-
ture at the outlet from the catalytic space as it
hes at the entrance thereof and therefore does
not serve for the withdrawal of the surplus resc-
tion heat as in the above mentioned known
process. According to our manner of working,
the vleld of the desired hydrocarbons is consider=
ably increased (by up to about 40%) &s compared
with the hitherto known operations, This result
is very surprising, since the average duration of
sojourn of the reacting gases in the catalyst space
ia ahout the same &s when subjecting them, un-
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difuted with reaction products, to a single-pass

conversion.

A condensation of the liquid and solld reaction
products which are present in vapor form in the
recycled gases and a fall of the temperature of
the gases may easily be avolded by the use of
heated plpes. Since the resction gases cannot
he converted completely into desirable products
and {n order to remove the desired products, it
is not. possible to recyele the whole amount of
the gas issuing from the reaction space, but &
partial stream corresponding shout to the amount
of fresh gas (minus the decrease in volume oc-
curring by the conversion) must be branched off
continuously or at intervals, and this portlon ia
then freed from the desired liquid and solid
products formed or 18 introduced into a further
reaction space,

The conversion may he carried out under the
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usual conditions, {. e, at temperatures hefween
ebout 160° and 370* C. and under atmospheric
or superatmospheric pressures. The conversion
may be effected In one or several stages. In the
latter case the same or different conditions, for
example the same or different temperatures,
pressures and catalysts may be employed In the
single stages. )

The gases employed for the synthesis may be
prepared in any deeired manner, for example by
gasification of solid fuels, such as coke, mineral
coal, brown cosl or less valuable fuels, or by the
conversion of nabural gas or other gases con-
talning methane with steam or carbon dloxide or
by incomplete combustion of such gases,

Likewlse various catalysts may be employed,
for example those prepared by reducing molten
ferrosoferric oxide containing sultable additions
(as for example substances containing silicon
enti/or titanlum), or catalysts containing Iron
prepared by heating to such high temperatures
(but below the melting point of the substance
treated or resulting therefrom) end for such a
long time that sintering occurs, or mixtures of
cobali with activating substances, for example
thorlum oxide or magnesium oxide, preferably on
carriers, as for example kieselguhr or kaolin, or
catalysis containing nickel, or mixtures of the
said catalysts. )

The catalyst space may be constructed ln any
desired end sultable manner, for example as a
synthesls chamber in which the catalyst i3 ar-
ranged between plates through which the cool-
ing medium flows, or as & synthesis chamber
comprising a bundle of fubes which are filled
with the catalyst. In sny case the catalyst space
must be so' constructed that the surplus heat
evolved by the conversion may be withdrawn
sufficlently rapidly by indirect heat exchange
with a cooling medium contacting the walls of

he reaction space while maintaining constant or

practically constant temperatures in this space.
The following example will further lllustrate

the nature of the present invention, but the in-

vention 1s not restricted to this example.

Example
A gas containing 28 per cent of carbon mon-

- oxide and 65 per cent of hydrogen (the remainder
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consisting of inert constituents) is passed in one
atage at about 185° C. over & cobalt-thorium-
oxide catalyst which has been arranged in a
suitable bundle of tubes (the tubes having a di-
ameter of 16 millimeters). Prom the gas leav-
ing the remction space an amount corresponding
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to the fivefold of the smount of fresh gas is re-
cycled by passage through heated pipes, but with-
out substantial change in temperature, into the
catalyst space. The linear velocity of flow of
the gas in. the catalyst space amounts to 60
centimeters per second. From the remaining
portion of the gases issulng from the reaction
space the liquid and solld hydrocarbons formed
are separaied off. The yleld of these hydro-
carbons amounts to 138 grams per each cuble
meter of so-called ideal gas (cubic meters of &
mixture of one part of carbon monoxide with 2
parts of hydrogen measured at atmospherlc pres-
sure and temperature) a3 compared with only
100 grams per cubic meter when passing the
gases in only one throughput over the catalyst.
In this manner an Increase of the yleld of the
destred hydrocarbons amounting to 38 per -cent
1s obtalned. :

What we claim is:

1. A process for the converalon of carbon mon-

oxide and hydrogen Into hydrocarbons contain-

ing more than one carbon atom in the molecule
in which a fixed catalyst 18 used and the surplus
heat evolved by the conversion is removed by
indirect heat exchange with a coollng fiuld con-
tacting the walls of the reaction space, which
comprises recycling the gas issuing from the re-
actlon space in an amount corresponding to about
five times the amount of fresh mixture of carbon
monoxide and hydrogen while avolding sub-

stantial cooling and condensation of resction

- products contained therein so that the recycled

gas has practically the same temperature at the
outlet of the catalytic space as it has at the en-
trance thereof, and branching off a portion cor-
responding to about the amount of added fresh
gas mixture for recovering the desired products
therefrom.

2. In = process for the conversion of carbon

10 meonoxide and hydrogen into hydrocarbons ¢en-

tatning more than one carbon atom in the mole-
cule in which a fixed catalyst is used, and gas
issulng from the reaction space 1s recycled, the
voltme of sald gas recycled per unlt of time being

15 substantislly larger than the volume of [resh

gas introduced into the catalyst space per unit
of time while hranching off a portion from the gas
jssuing from the reactlon space corresponding
to about the amount of added fresh gws mixture -

20 for recovering the desired-products, the improve-

ment which comprises malntaining the ratio of
gas recycled about 4 to 5 times the amount of
fresh gas and removing the surplus heat evolved
by the conversion by indirect heat exchange with

25 a cooling fluld contacting the walls of the re-

action space, so that the recycled gas has prac-.
tically the sams temperature at the outlet and
entrance of the reaction apece. :
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