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The present invention relates to iwprovements in the
conversion of oxid:s of carbon, in particular of carbon mon-
oxide, with hydrogen for the production cof hydrocartons oOr
their oxygen~-containing derivativas.

I the reduction-of oxides of carbon, in particular of
carbon monoxide, by means of hydrogen tco form in particular
more than one carbon atom containing gassous, liguid and zolid
hydrocarbons or to form oxygen-containing comgounds in the
presence of catalysts, the heat evolved bty the conversions
(which are excthermic) is freguently very consideratlie and
effacts an undesirable rise in the teasperature when provisicn
is not made for a careful withdrawal of the heat of reaction.
3everal proposals have already been mads for withdrawing the
gaid undesirable heat. For example it has teen proposed to
charge the catalysts into pockets or narrow tubes of material
having good thermal conductivity around which flows a cooling
agent, and it has also-been proposed to spread the catalysts
on flat plates capable of being cooled.

A1l these devices have the groat drawback that the direct
withdrawal of heat from the single particles of catalyst, 1l.e.
from those places &%t which the heat is set free, takes place
very incoumpletely and that the major portion of the excess heat
is first transferred from the catalyst to the reaction gases and

is thHen withdrawn from the latter by the cooling devices.
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%e have now found that in the reaction of oxides of
carbon, in particular carten monozidé and hydrogen, very good
catalytic actions are okbtained ani that at the same time a
very easy snd sufficiently rapid withdrawal or supply of hea$
ie secursd when employing as catalysis wetallic parts of the
apparatus which are eiched, if desired with an addition of
‘activators, on the surfaces coming into contact with the react-
ing gases and through or around whieh at the seame time prefer-
ably flows a heating or cooling agent., In this manner an
intimate and therefore very efficicent combination of the sur-
faée rendercd catalytically active and the cooling system is
obtalned.,

As sultable metals for the parts of the apparatus which
after etching, if desired with an addition of activators, form
useful catalysts may be mentioned for example iron metals, suach
ag ingot steel, lron, special steels, nlckel, cobalt or also
copper and thelr alloys with other metals, and alsc metals
coated with zilnc, nickel or cobalt. But also 6ther metals may
te e mployed. Of course, metals having a melting point below
the temperature at which the onversion takes place do not come
into consideration. If the active metals are applied as goatings
to the parts of the apparatus coming into contact with the
reacting gases the application may be affected galvanically by
electrolysis by bringing up and turning in the active wmetal,
by bringing up metal plates by soldering or otherwise, care
veing taken, however, that 8 junction of good thermal conduc- |
tivity is obtained.

For example a suitable catalyst may bte a gpiral tube of
ingot steel which has been pretﬁ%tedraccording to this invention

and through which the cooling cor heating medium flows, or a
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tundle of narrow tubes conslsting of or coated with any of the
aforesald metals may be employed the gas either flowing past

the tubes which the ceoling or heating medlum flows through
them, or the gas flowing through the tubss while the cooling or
heating medium flows around them, Tpe tubes way also bz provided
with rits or othe? devices for increasing the surfacc drea.

The etching of the surface of the catalyst may te effect-
ed in aay manner which is known as suitable for etching metals,
ag for example by suitable acids. Acetic and nitric acids have
proved especially sgitable for etohing ingot steel, Activators,
as for example compounds of uranium, alkali metals, copper,
ailver, magnesium, mercury, manganese, or chromioum and in par-
ticujar uaranyl nitrate, copper nitrate, magnesium nitrate or
potassium nitrate, may be added to the acids or other agents
serving for etching. Other &cids, such as lactic acid, formic
acid,picric acid are algso éuitable. Alkalies, in particular
agueous ammonie or salts, may alsa be employed for etching
many metals, as for example for eiching zinc or irqn, if desired
by sutjecting the said metals to electrolysis in an alkaline
aquecus solution, as for example in caustic potash golution .
Also salts, such ag nitrates of alkall wmetals or ammonium chlo-
ride or copper sulphats may be employed as etching =zpgents.

The etching may also be alffected by the use of electro-
lysis, as for example in aguecus solations of suitable acids,
galts or bages, if desaired in the presence of activators. The
etching way also be effected with suitable gases capatble of
attacking the metals, as for example with hydrogen chloride,
oxides of nitrogen, or vapours or fused substances. The various
methods of etching may alsc be used simultaneously or consecu-

tively. _

Juitable agents for heating or cooling the gases to be
converted_are gases, superheated or saturated steam, hot water,
01ls, or melts of metals or salts.
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The aforesaid conversions ol the oxides -of carton with
hydrogen are effected at temperatures above 150°C, preferably
between 2000 and 450°C, and 8t any desired pressure, as for
example atmospheric pressure or slightly eglevated pressures,
such as 2, 3, 5 or 10 atmospheres, oOr 8till higher pressures,
such as 50 or 100 or more atmospheres. The duration of treatment
asually ranges tetween scme seconds and several days, as for
example 8 or 24 or 48 hours. '

Por each volume of carbon mcnoxide one volume of hydrogen
may be employed, buat also other ratios, such as 2 to 3 or also
4 to 1 or 1 to 8 come into consideration. Usually baetween 10
and 80 per cent and preferatly batween 40 anl 50 par cend of
carton Qonoxide are vresent in the ini%tial zaszous mlxture.

The following Exsmzyplo will farther iilustrate toas nature
of one of the modifications oi tha process according to this

invention but the inveation is not restricted %o thig Example.

Txample.

A steel tubular spiral having 46 windings, the diameter of
the windings teing atout 50 millimeires is arranged within a
high pressure tube having an internal diameter of 90 millimetres
and a length of 800 millimetres which is lined with copper. The
ateel tube, waich is 8 meires in length, consists of the ingot
steel known unter the trade name of Mannesmenn-SII-ingot steels
it ig 5 millimetres in internal dismeter and 7 millimetres in
external diamcéter.

The outer surface of the splral 1s eteched for 48 hours
with a solution of 1000 cubic centimetres of glacial ecetic
acid, 10C grams of uaranyl nitrate ani 10 grams of potassium
nitrate. The solution is painted on every 7 hours and allowed

to dry. The resulting ruat ig wiped off.

.
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Superheated steam which may have a teaperature tetween 200°
and 400°0 is led under a pressure of 12 atmossheres through the
spirél as a heating and cooling medium. After hydrogen alone has
teen led through the chamber under a pressure of 100 atmoapheres
for 24 hours at 394°C a mixture of 50 per cent of carbon monoxide
and 50 per cent of hydrogen under a pressure of 100 atmospherss
is led in an amount of 2 cubic meires per hour at & reaction tem-
perature of from 368° to 412°C through the chamber for 17 days
without interruption. 1 cubic metre per hour of final gas 1is
obtained which contains 127 gramg of oil and readily volatile

hydrocarbons. The final gas has the ogmposition H

002 %26.9 per cent

‘ anEn 3 . 9 " n

co 15.3 " "

H2 20. 9 L] "
C2H6 5.2 “. "
CH4 1%.9 " "
N2 '5 . 9 H " .

The surface of the catalyst amounts to 2000 square centimetres
ao that the throughput is 1 litre per hour per sguare centimetre

of catalytic surface.
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what we claim is @

1. A process for the conversion of an oxide of carbon with
hydrogen &t an elévatod temperature into &t least one of the com-
pounds selected from the group conslsting of zaseous, liguid and
golid hydrocarbons and their oxygen-containing derivatives, which
comprises passing a mixture of gsald oxide of carbbn and hydrogen
at the'said temperature through an apparatus of which the surface
coming into contact with the said mixture comprises an etched metal.

2. In the process as claimed in claim 1, employing carbon
monoxide as oxide of carbon. '

3. In the process as claimed in claim 1, passing a mixture
of carbon monoxide and hydrogen through an apparatus of which the
surface coming into contact with the said mixture comprises an

etched iron metal.

4. In the process as claimed in claim 1, passing a mixture
of carbon monoxide and hydrogen through an apparatus of which the
gurface coming into contact with the said mixture comprises an
etohed metallic substance essentially comprising iron.

5. In the process as claimed in claim 1, passing a mixture
of carbon monoxide and hydrogen at s temperature above 150°C
through an apparatus of which the surface coming into oont;ct with
the said mixture comprises an etched metal.

6. In the process as claimed in claim 1, passing a mnixtuare
of carbon monoxide and hydrogen at a temperature bstween 200° and
450°C¢ through an apparatus of whichthe surface coming into contact

with the said mixturs comprises an etched metal.
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