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COMPLETE SPECIFICATION
Pracess for the Catalytic Production of Hydrocarbons

Wa,
GRSELLSCHAFT, a Corporetion organisad

METATLGESHILECHARFT  AKTIEN-
mnder the Laws of Cermany, of 45,
Bockenheimer Anlage, Frankfuri-on-the-
Main. Germany, do hereby deslars fhe
nature of this invention and in what
manace the same is to he performed, to be
particularly described and ascertained in
and by the following statement ;—

Thig invention relaics fo the catalytic
production of hydracarbons.

The catalytic conversion of gases con-
taining earbon monoxide and hydrogen
into liguid hyrocarbons of higher mole-
cular weight with several linkames chiefly
of the olefime and paraffin type, is carried
ottt with so-called synthesis wases in whirh
#he tatio of carbon monoxida to hydrogen
fs 1:2. It iz customary to produce—ior
the Tsgher-Tropsel  henzine-synthesis
process under ordinary pressurs (see
Rrennstoffchemie, 1985, No. I, pp. 1—11)
—a synthesis gag which contains up lo
809 of carbon monoxide and A8 to 60%
of bydrogen, the remainder consisting af
aheut 10 to 12% of inert gazes (00, N.
ani O, so-called beeguse they take no
part in the reaction,

Txperiments have aleo been performed
with diluted synthesis gases in which o
degree of dilution—referted to a 100%
mixture of earhon monoxide and hydro-
gen—of 20 fo 4D% 1is obfaiued by the
addition of nitrogen, methans and carbon
fioxide (see °° Journal of the Societv of
(themieal Industry. Janan,”? Vel. 37, No.
11, pp. T04-716BY. The yields of liquid
prodlucts ohtained in_these experiments,
and expressed In eubic cenlimetres per
euhic metre of the synihesiz was, are in-
ferint to those from a high-nercentage
avnthesis gas with the ssual QO II, retio
of 1:2. Tn fact it was found that the
axtensively diluted gases have a very un-
favomrable effoet op the benzine synthesis,
and that progressive dilution of the
origingting gas I3 aecommanied hy  the
produetion of a_graduelly more volatile
and lghter synthetic benzine (lee. eit. p.
711 BY.

[Price 1]-]

Varivus attempls have also been made
to perform the henzine synthesia under
elevated pressure (for exumple, 5 te 10
atmospheras) with the koown synthesls
gay eonfaining only up to about 15% of
inert gas constituents. In so deing, how-
ever, gnch extensive amounts of high-
boiling preduety. -were formed. which
choked the pores of the entalyst to such an
extent thot the activity of the contact
mass was speedily destroyed, ¥xporiments
of this kind are deseribed in “° Brennstofl-
chemie,’* Vol, 12, No. 19, pp. A656—372,
and Vol. 14 (1833), No. 1, pp. 95
Although the catalyst remaing aetive for
g lomger period when the reaclion tem-
perature is raised, undesivable water-
soluble produets—aspecialiy aleohols and
acids—are formed which destroy the
aﬁlpara\’sua and render the practirability of
the whole provess problematical.

Tt hag now heen asceriuined thet geod
resulls cati "be obtained in the ronversion
of gases eontaining carben monoxide and
hydrogen, into lquid hiydroearbons, with
the aid of the kmown calulysls cmployed
in the Fischer-Tropsch henzine-synthesis,
{i.e. a catalyst saitable for the formation
of benxine, 011, and paraflin af atmospherie

ressure and at atemperature of Lebween
50° and 265" CO..i.e. below that af which
melhiane would mormally he exclusively
formed) by carryiig out the process under
superatmospherie pressure with a dilule
gvhthesis pay, separsting at least part of
the hydrocarbons formed by the ecatalytic
ponversion from fle end gas of the syn-
thesis and reeyeling a part of said end
mas through the same catalyfic conversion
and supplying to one ar more peinfs of
the synthesis apperatns heyond the point
of admission of =aid end-mas, fresh
synihesis gas rich in carbon monoxide and
hydrogen,

Beaged on the foremoing disruvery. thoe
present invention provides a process for
the catalytic conversion of gases contain-
ing carhon monoxide and hydragen, into
hydrocarhons containing moere than two

carbon-atoms in-fhe molacule with the aid 100
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40 According {o the

50 and “kieselguhr. and may be. compo

of catalysts, as hercinbefore defined, at

temperatnres between 150° und 265° O.
which process comprisss supplying to the
omtact furnace o diluted synthesie gas,
B applying a supera,tmoal)ghcric pressura in
said contact furnace of above 2 atmo-
. spheres scpazading ot least a part of the
_hydrocarbons fofmed by the said catalytie
conversion from the end ges, recyeling a
10 part of the end gas lo the inlet of the

contact furnace, snd admithng fresh-gas

rich in earben monoxide- and hydrogen
beyond the point of admission of the re-

cycled end gad, such that the gas under-

16 going the eufulytic ponversion always con-

£ains mora than 20% of inert constituents

(such as 00, CH,, N}, _
. In the catalydie conversion of mixtures
of carbon monoxide and hydrogen into
20 valuable . organic compounds contsining
more than 1 earbon atom in the meleculs,
from such ‘fas mixtures - of carbon
monoxide. a1

25 in the reaction and which contein tha
oarhon monoxide and hydrogen. in the
requisite proportions for the synthesis, it
has already heen proposed to carry put the
nperafion in .o eircnlatory sysbem and to

30 introduce such exiranecus. gases info the
mixture of carbon monoxide and kydrogen
either previomsly to, or at the commence-
ment }t‘j and if desired, also_ during -the

 epction, so that the rcirculating gases

8k always contain at least 40% by volume of
exironeons gases whilst the fresh  gases
admitted into the cycle consist of a mix-

ture of carbon monexide and hydrogen,

substentielly free from extraneous guses:

foregoing  proposel

morsover, the lowering of the. partial

‘pregsure of earbon monoxide and hydrogen

v the admixture of extraneous gascs may

be counteracted by raising the fotal

45 pressure, pressures of for example, 20 fo
1000. or more atmospheres being used.

A suitable catalyst which may be em-
ployed in carrying out the invention con-
sists for example of cobalt, tharivm oxide

sed af
339% of cohalt, 5% of thorium oxide and
61% of kiegelguhr, . . .
In certain cascs, it mey be advisable to
add to the dilute reeyeled ges, further
gy diluents. euch as (0, H:ﬁ, sleahols,
higher hydrocarbons, and so forth,. It iy
alao of advantage to employ, as dilvents,
suhstances (for exemple, CH,, G0, and
the tke) which eecur, in the reaskion, as
80 less desirable by-products of the syn-
thesis. In this menner it is .possible
aeeording fo the relative proporfions of
{Le dilate gas mixture, ngk only fo
facilitate the performance of 1he synthesis
6b under pressure, bub also to eontrol the

hydrogen as are free from.
or low in extranecus gases not taking pars .

reaction to a cerbain extent. The addi-
tion of benzine vapours tu the dilute re-
eyels gas increnses the working life of the
eatalyst because an automatic extraciion
of {he high-boiling substances which im- %0
pair the activity of the catalyst. takes
Place to a vertain extent,

JIn a general woy, it has leen found
thet the.content of admixed gases or
vapouws desirable in the Iinterests of a 73

-srooth Teaction may be the greater the

bigher fhe - pressure employed for ihe
reaction. .
Tn carrying ont the invention, the in-

- corporation of the fresh gas can he 80

elfected, with particular advantage,

- approximately midway of the reschion

zone, or distributed by - stages, ~over
several reachlon ¥ones, | X
The synthesis may be subdivided iuto B85

. several stages, and the separation -of j‘he
‘resultant products can be sffected during

and for ot the end of euch stage. .

“Tn uider to enahle.the invention to bhe . .
more readily understood | Teference is made 90
1o the accompanying drawing which illus- -
trates- schematically and by way .of
example one method of carrying the same
into practieal effeet. . . .
. In said drawing, A denotes a Fischer- 95
Propsch- contact. farnace of the usnal cond
struction, comprising = series of.stages,

AL A%, A3, A% in cech of which {he cons’
tact- mass is disposed hetween , cooling ¢
elementy norrowly spaced aparb, in fhe 100
manner ususl _in. the Fischér-Tropsel
henzing synthesis, . L
Dilnte synthesis.gas enters the contact
furnaec A at B and, after reaction therein,
the reaction products and . unconverted 103
gynthesis gas lssue ot ¢ from whepee they -

' %ass inte the usual separating apparatus

Irom which the liquefiobie reaction pro-
ducts are withdrawn ai B whilst the un-
eomverted syathesis gas.is withdrawn at 119

R, __'A’ pﬁI’G of__l‘ﬂl_e_g‘a,s withdrawn at FT.I.—S
_yeeycled hack £ £his Inlet B of the contach

furuace A, whilss the other part is re-
moved from the cycle at & ;

- Acrording .fo tha present. invention, 115

fresh.gynthesis gas, reldtively rich in car-
Hon monoxide and hydromen is introduesd
into the furnace A, at one or more of the
points H, I, X.. By tlils. means o very

uniform distribution of tle resction over 190

the whole axtent of the contart furnace A

is.achieved. . T I
T'hus, if the whols ol the fréah, goa wore

1o be. introduced into the recyrla gus price

{e the latter entering the contact furnace 125

A, the main resction womdd be. eomcent

trated in the zane Al and would give rise

o demger of overheating in this zoge and

to:the increased Tormation of undesirable

hy-produots, o TR
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Heaving now particularly deseribed and
ascertained the nature of cur said inven-
tion and in whai manner the samo is fo
be performed, we declare that what we
elaim i8:— .

1, A process for the eatalytic conversion
of gases conlaining earbor monoxids and
hydrogen, into hydrocarbens containing
more than two carhon-atoms in the mole-
eule with the 214 of eatalysts, a8 herein-
before defined, at femperatures between
150t and 266° C., which process comprises
supplying {o the contact furnace 2 diluted
synthesis gas, applying & superatmo-
spherie pressure in said contact furnace of
above 2 atmospheres separating at least a
part of the hydrocarbons formed by the

z2aid catalytic conversion from the end gas,
reeyeling a part of the end gas fo the inlet
of the contaet furnace, und admitting
fresh gas rich in carbon momoxide and
hydrogen beyon( the puint of admission
of the recycled end gas, such thai the gas
undergoing  the catulylic  conversion
always contdins more than 20% of inert
constituents. _ .

2. The process for the catalyhic pro-
duction of hydroeurbons, substantially as
described.

Dated this 2nd day of December, 1937,
ALBERT T.. MOND & THIEMANN,
1418, Holborn, London, E.C.1,
Agents for the Applicants.

Tonmington Spa: Printed for His Majestr's Stationery Office, by the Courler Press.—]1939,
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