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The present invenﬁion Yelates to the synthesis of

hydrocarbons containing mope than one carbon atom in the molec-

“ule, especially liquid ;hydrocarbons from carbon monoxide and

'hydrdgen. . - |

It is already known that gases which are employed for
_the said'synthesis,ﬁuet_be purified very theroughly to remove
oatalyst'poisons; Even a very small sulphur c¢ontent causes a
reapid decrease in the activity of the catalysts. In the case of
_some'synthesis gases, especially those which are obcained oy
gasifieation of carbonaceous solid materials more recent than
bituminous coal for example, brown ccals, the catalysts do not
exhlbit their full sctivity even at the beginning of the react-
1on, and these difficulties occur even when the sald:gases have
'been-carefully purified from sulphur compounds.

These latter difficulties in the'synthesis appeaxr to
be due to noxious impurities other than sulphur compounds pre— .

-gent in such gases, - such as gum formers, which jimpair the caxa~

7lyst act1v1ty

T .~ We have now found that the said dlfflcultles can be
-avoided;-if as synthesis.gas.a mixture of carbon monoxide and
hydregen is used, which after its production has been heated to

high- temperatures aboﬁe 80000 preferably aboven9OOOC and

81multaneously or thereafter has beén freed from the hydrogen
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sulphide, which may have been contained in the same in the form
‘of orgenic sulphur compounds and/or as such.

| The best resulis are attained by heating at temperatur—
es of at least lOOOOG, say 11000, 1200% or more. '

By the said'@éating the organic sulphur ocompounds
which. may be present in the gases are practically completely
converted into hydrogen sulphide, which can then easily be re-
moved in any known manner.

.‘ Besides the sulphur compounds also the aforesaid other
-noxiouS‘constituentgfgppareptly decomposed at the high temper-
:atures‘appliéd-in the present process and thus rendered harmless.

It is usually not nscessary in the said heating to add
substantial amounts of steam.

.i The surprising effect oBtained by the procesé accord—
ing‘to the present invention is psrticularly striking when em~
pIOying synthésis gase%obtained from soli@ carbonaceous mat;rials
mofe regent than bituminous coal, more particularly browncoal,

' sinece when heating the said gases according to the prasent in-
vehtion they are equally suitable as the most suitable synthe-
gis gasés obtained from cﬁke from bituminous coal and in some
Ibaseé'efen s@perior to them. However, the process is also uée—
'fui for the!synthesis-of_gaées obtained from other carbonaceous
materiélé} suqh as for example bituminous coal, cpke'énd The
: iike,‘if these give rise to the aforesaid difficulties.-Aiso
other.gases, sﬁitable for'fhé synthesis of hydrocafboﬁé-may‘be
treatéd With'advantage in the said manner as forfeiample geses - ¢

obtained from hydroczrbon gases, as for example natural or re-
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finery gases, by conversion with steam and, if desired, carbon
dioxide.

The gases employed in the process of the present in-
vention may contain higher or smaller amounts of eccompanying
gases which do_not disturb or may even be desired fof the syn-
thesis, for example, carbon dioxide or methane.

A@vantageou51y, the heating of the gases according to
the present process is carried out in heat accumulators or heat
exchangers provided with filling material or in a combination of
these two appératus, so that part of the added heat is retained
and only the heat necessary for obtaining the requisite high
temperature must ba newly supplied. Thé high temperature may be
att&ined in any desired manner, for example, by means of direct
heating, which may be carried out by supplying oxygen (this
heating method is especially suitable for bringing the . hot
material to the requislte high temperature) or by meané of gas

burners, electrical heating rods, etc. In many casss it is ad-

'vantageous tb preheat the gas andirectly and to supply: oxygen

to the preheatsd material to bring it to the requisite high
temperatuie. It is-alsd possible to heat the gases by passing
them over periodically heated hsat regenerating masseé.

The heated synthesis gases may be cooled by direct or
indirecf cooling to the temperatures suitablé for conversion in
the syhtheéis into hydrocarbons, for example; by meéns of heat
exchgnge with fresh synthesig gas to be heated for purification,

or by injecting watef free from oxygen or by utilizing their

' heat for distilling the synthesis product or for the produgtion

of steam.

Advantageously heat exchangers which are constructed

-3 - Coh
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of metals withstanding corrosion by sulphur and decarbonization
are used., In case the initisl gases contain much organic sul-
phur, it is occasionaily advantageous %0 use as filling mater-
ial in the heat accumulator, or, as the cage may be, heat ox-

changer, burnt lime, burnt dolomite, bauxite or like materials,

' which acoeleiate the conversion of the organic sulphur compounds

" into hydrogen sulphide.

In order to obtain good résults in the synthesis of

hydrocarbons, the synthesis gases preferably contain carbon

- monoxide and hydrogen in certain definite proportions, depen-—

dent on the particular reaction conditions adopted and the pro-
ducts which it is desired to obtain, for example a proportion
of carbdn monoxide to hydrogen of between about 2:1 to 1:3,

say 1:1,2 1o 1:2. The proportion of carbon monoxide to hydrogen
in the synthesis gases may, if necessary, be brought within the
desired range after the purification according to the process

of the present invention, by conversion of a portion of the car-

bon monoxide with steam to hydrogen =nd carbon dioxide, and, if

desired, removing the latter, and/or by mixing the synthesis

‘gases with hydrogen or gases containing hydrogen and carbon

monoxidse in other proportions.
The synthesis of hydrocarbons with the gases purified

according to the process of the present invention, . can be carried

-out under the conditions usual for this reaction, for example,

at temperatures between 175° and 220% and under ordinary or

~elevated pressure, in the presence of catalysts. The catalysts

may be washed with an oil continuously or at intervals, in which.
latter case the synthesis may be continued or interrupted. In the

case of .interruption of the synthesis conditions different from

"'4" .- o ii
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those during the synthesis proper'may be employed, for exampls,
lower températﬁres end higher pressures, aspeciaily temperatures
down to 50° ¢ &nd high pressures up to 150 stmospheres or more.

‘The synthesis may be carried out in the ligquid or in
ihe gaseoﬁs rhase.

The following Examples will further illustrate the
nature of our said invéntion, but it should be understood that
the 1nvention is not limited to the =aid Examples.

Example 1..

Water gas which has been obtazined by gasification of

" brown coal and which contailns psr cubic meter about 100 milli-
grams of orgenic sulphur, is passed at 1200°C over bauxite,
thereupon freed from the hydrogen sulphiae formed by means of a
mass absorbing hydrogen sulphide and after cooliﬁg passed over
a covbalt-thorium -oxide catalyst at ordinary pressure and at
;aboqt 180°%:. +he average yield of liguid hydrocarbcﬁs pr oduced
in one péssage amounts to about 113 cubic oentimetérs psr cubic
meter of carbon monoxide - hydrogen mixture in contiast fo only
'abouf 9C cubic centimeters.psr cubic meter of the zas when using
the game initial gas after purification from organically bound
sulphur in:the usual manner with alkalized iron Dxidp mass at

'-about 200% . The "half-value-time® of the catalyst (i 2. the
tlme in which the catalyst activity decreased 1o ﬂalf 1ts'or1g—
1nal act1v1ty) when the resaction has bbbn startzd thh prehsatad
gas is about 20 per cent lonbur than w1th the gas which hes bsen
purlfled in the usual menner.

Example 2.

A carbon monoxide - hydrogen mixture obtainsd from

brown coal briquetfes by gagification with oxygen is passedwat
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1100% over fragments ot gquartz and is used for the hydrocar-
bon synthesis after removal of the hydrogen sulphide formed by
means of gas purifying mass. [he gas whioch is pessed on to the
synthesis is completely free from sulphur and an average yicld
of liguid hydrocarbpns is obtained which per cubic meter of the
‘gas is by 25 oubic pentimetéré.higher'than in a synthesis Which
for,pu;pdsesxof comparison hag been darried out at theisame time
and in the same furnace (the furnace contains two separate cata-
flyét tubes in the same block of aluminam) and in which a portion
‘of the same initial gas wds used, which has been purified from
b;ggn;gélly bound sulphu: only in the usual ménner.

. When purifying a carbon monoaide ~ hydrogen mixture
obtalned from coke or bituminous coal in the usual manner and
then subJecting it to synthesis under the same conditions, a
yield. of 1iduid hydrocexrbons is obtained'whiéh-per cﬁbic meter

 6f.the g2s is by 8 to 10 cubic centimeters lower than With the
:same gas mixture which has been heated to 1100% &s duscrlb ¢ in

the pregc edmg paragraph.
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What we claim isg:-

i 1. A process for the synthesis of hydrocarbons contain-
ing more than one carbon atom in the molecule from carbon monox-—
ide and hydrogen, which comprises heating a synthesis gas, es-
sentially cdmprising carbon monoxide and hydrogen aftsr its pro-

-dugtion to a high temperature above BObOC, simaltaneously or
theréaftér freeing it from hydrogen‘sulphide when it contains the
same and then converfing it into the said hydrocarbons.

2. A procass as‘cla;med in claim 1, whlqh.comprises
héating the synthesis gas at & tamperatuie of at least 1000°C.

g 3. A process-as claimed in ciaim 1, whic@ comprises
heating the synthesis.gas at a tempsrature within%he range of

1000°% to about 1250%. . '

4. 4 process as claimed 1in Q;aim 1, which'comprises
heéting a synthesis ges obtained by gasification with a gasify-~
ing égent of a solid carbonacesous material more racent than bi-
fuminbus coal.

| 5. . A process as claimed in claim 1, which comprisss

heéting a synthésis gas, obtaiﬁed from & hydrocarbon gaé by con-

. yeérsion with steam.






