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The invention relates to a porticular formation of the
cooling elements in synthesls reactors for the hydrogenatlion
of carbon monoxide in a liquid medium, by means of which the
syntheais of the hydroocarbons procoeda under particularly
adventageous conditicone.

The dlssipation of the heat evolved in the catalytio
hydrogenation of carbon monoxide has probebly alweys been the
most difficult technical problem in this synthesis. out of
all the nown methods of carrying out fhe hppdrogenation of
carbon monoxide the conditions most favourable in this respeot
are provided when the synthesis is oarried out in a liquid
medium, However, alac in this cese, where very active and
highly loeded catalysts are used, overheating msy ocour when
the cooling is insufficient, which generally results in a
high formation of methene end separation of carbon, and
oconsequently in e reduction in the yield and a shortening of
the active 1life of the catalyst,

T+ has now been found that this overheating and, more
particularly, the resulis therecf mey bve avoided if the
cooling area of the cooling elements, based on the uhit by
volume of catalyst suspension, is reduced'in the upward
divection continuously or in stages. In prectice thls may
be carried out in such ménner thet the oooling area of the
cooling elements is reduced in the upward direction elther
continuously or in stages by combining, for example, two or
more cooling tubes to form one cooling tube or a smaller
nurber of.cooling tubes (Figure 2), or by assembling the
oooling system from several shorid cooling sets the coollng
arcas of which decrease upwardly in size as desired.

The invention is explained in detall with reference to

the following emxparative Hxsiplesi-



10

15

25

619727
-3~

A vertical synthesis reactur of known kind having a helght of
12 metres and & dlameter of 1,40 metres contains 360 water-
oooled tuves (Figure 1). In the hydrogenation of carbon monoxids
oarried out in this remotor in the presonce of an iron catalyst,
which forms predominontly low-bolling products (80% to 85% of the
G, ~hydrocarbona boil at below 200°C), in a 10% suspension
(10% ¥e), and with the synthesis gas rich in oarbon monoxids

as spocified in the Teble hereinafter given a GO0 conversicn of

‘more then 90% at a temperature of 267°C in the cooling eystem 1is

obtained, as will be noted from the end gas analysis I given
in the Tevle., The performance of the ocatalyst amounts 0
approximetely 40O kilograme of hydrooarbone per kilogrom Fe.
Acoording to the invention, when the nunber of oooling
tubes at a position approximately 3 metres after the entry of
the synthesis gas is reduced to 270, after a further 3 metres
to 180, and finally after a furgher 3 metres to 90 (Figure 2),
the results &f the syntheeis using the same catalyst and the
same synthesis gas and the same load, are consliderably more
Pavoursble es will be noted from the end gas)\analysis LI in
the Table. With o lower tempersture in the cooling system,
the CO convereion obtelned is higher, and more particularly
acnelderably less methane is formed. Morecver, the velue of
the unsaturated ngGu'hydrocarbons ia coneiderably increased,
Moreover, the performance of the catalyst has risen by
approximately 50% to 600 kilogrems of hydrocarbon per kilogram
Fo, due to the reduced formation of methane aend the longer

potive 1ife of the catalyst.
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The embodiments of the invention in whioh an
exolueive property or privilege ls claimed are
defined gs follows:

1. A procees for the production of hydro-
carbons by the hydrogenatlon of carbon monoxlde in
the presence of a catalyst suspended in a ligquid
medium, including the step of ocooling the catalyst
suspension, the area of the cooling or heat transfer
surface or surfaces per unii volume of the catalyst
suspension being reduced in the direction of flow
of the synthesis gas.

2. A process according to olaim 1, in which
the area of ocooling or heat transfer surface or
gurfaces 1s reduced in stages in the direction of
flow of the syntheslse gas.

3 A process sccording to olaim 1 or dlaim

2, in which the catalyst is an 1ron aatalyst,
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