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TO 7/HOM IT MAY CONCERN:

Be it known that I, Franz ylscher, of 2,
Kaiger Wilhelan Platz, Milheim-Kuhy, Gurmeny, Chemist,
having invented certain new and useful "Method of
increasing yleld in the catalytlic synthesis of aliphatic
hydrocerbons”, do heraby declare that the following is

a full, clear, and exact description of the same:-

It is known o produce aliphatic hydrocarbons

synthetically in the use of catalysts from the oxldes
of carbon and from hydrogen, It has been found that
ir a'gas mixture of suitable composition - for example
a mixture of 1 part carbon monoxide and 2 parts hydro-
gen - be passed once over a good contact substance

at, for example, 190%.and at not too high & velocity,
gll the carbon monoxide mey be converted Into hydro-
carbons. Thus, as both theory and practice have
shown, there are no basic reasons for operating in

& number of stages, since the condition of equilibrium
at the low temperatures is entirely on the side of the
hydrocarboné. Thus the position is not the seme as,
for example, in the synthetic productlon of ammonle,
where, with the relatively high reactlon temperature
necessary, for reascns connected with chemicael
equilibrium, invariably only part of the mixture

of nitrogen and hydrogen can be converted into ammonia.
In the case referred to it is essential to operate in
g numbey of stages, - during which time the reaction
products are removed - the work in opractlice belng
effocted by cireculating over the contact substance.
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It hes lurther been found that thesre ig o
muell gproater yisld o sliphatic hydrocurbons wiich
conbain more than one carbon sbow in Ltz molecule
(more particularly liquid hydrocarbons which readily
volatilise), 17 the methold is carriecd out in at
least two stages and, 1n betwesn, aither the oIl
or the resaction vater alone, or, in addition, t2nZine
and tha hydrocarbons thet ©oll at = still lower
temperature, are removed from the gas, care being
taken during the <arly stages, oy keepin, the
temperature low, or by maintaining a high velocity,
or by having insulfficient hydrogen, or by any combina-
tion of these condiltions, to ensure that the wmixture
ol carbon monoxide and hydrogen present is not con-
pletely consumed but only to the extent of, for
exampls, one-hall or two-thirds. 8y this wmsans the
gengratlon of heat within the contact substance is
clearly limited, and thus the consuuption of the
mixture of carbon monoxide and hydrogen is arrested
in the direction of ths undesiratls formation ofl
methana. The process is carried out also in the
further stages with the same erfect, and only in the
last stage is the residue completely converted, where
desiraed, to carbon monoxide and hydrosen.

Thus in the present proucess, withn a view to
increasing the yleld of aliphatic hydroecarbons which
contaln more than ons carbon atom in the molecule,

8 step which in 1tselr is unnecessary - nanely the
division into stages and, in batween, the renoval of
reaction products - is taken with the practical rosuls
that there is an increase 1in yield in vhe hydrocarhons
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reguired to the zxtent ol 20 .nd over, Up to aasost
the theoretic limib, sweh a yisld belng unattolnasle
in & singl: s.o_o houswvar corafully the operation oe
carricd out. Opsrating in stweges, howevasr, uitnous
renoval of the rzastion »roduct has previocusly been
descrived jn conmection with the synthetic production
of methane from oxides of carbon and hydro_esn; LhsTe
has slso besn deserived a methed of zffectin. i the use
of catalystis the complete conversion of hydTogen and
of oxides of carvon inte liguic aiighatic hydrocartons
by removin:; the liguid hydrocaroons produced in ons
stage Sut re-converting the undesirabvle hydrocarsons
into carbon monoxide and hydrogen in the use ol steam
or carbon adioxide or both et u high temperaturs, and
then converting the zas mixture produced into hydro-
garbons 1n the same or in a new contact stages, anz so
Ol

The present invontion has nothing in cammon
with the two methods hsreinusfore describezd. It can
be earrisd out as & circulating procesz wiih one or
more contact stages, althoupgh this is not essential.

fixample T

12 litres o a zas mixture (one part of CO
plus twc parts of H2) are pagsed evary hour over i
contact layer of a length of 90 cus (L2 grawumes of
gobalt) at a temperature of 1900 ; the product
contains up to 1L grammes of benzine plus oll per
cubic metrs &t normal bemperature wud pressura.

3y using three contact layers of a lsngth
of 30 cms (sach layer . gTraames of coaalt) disposes

in parallel and passing &VeT sach ¢oalinch la,
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litree of gse ser hour 4% n bempsrature of 1905 S,
thie produst o .dn contains wp bto 110 sranies of
denvine lus oil por eubiz netve of sug 2t norinal
tenperaturs and pressure.,

IT 12 litres of zas be jusseqg every hour
over the three contact luyers or & len_bth of 0 nus
{each laysr 4 sramwies ol cobult) in sucesssion and,
after passing each la,sr, ths reaction products, oil
plus benzine plus water, ve removel - tho témperature
07 the layers veing so sdected that in each stage no
nore than one~third of tlie originai carbon wonoside
is converted - the product contains up %o 12C zramaes
of 0il plus benzZine psr cubic nwetre at norual tempera-
ture and pressurs.

IT 12 litres of gas be passed zvery hour
over two contact layers of a length of 30 cms (each
layer 4 grammes of cobalt) dispossd paralisl to each
other and the remainder of the Zas 1ls passed over a
contact layer of a length of 30 cms disposed to the
rear of the other twe contact layesrs, the temperaturs
selscted being such that in sach leyer approximately
the same volume or carbon monoxide is convaertzd and
then oil, water and benzine are renoved from behind
each layer, the total product contains un to 130
grammes o0f benzine plus oil-per cubic metre at normal
temparature and pressurs.

Ly this methol it 1s possivle to work with
low tamperaturss in tha early stages, and as =z result
there is a better yielu of fiqguid hydrccarsons at
the expense of the gassous nydrocarvons which ars
othervwisz .sroduced.

Axanonls IT




gaimren e Y
MR A

VITious stoes, bub is losest In She Lirst oo o ngd

hijhoest in e last. The Li-hb Bendins und ohe hyiro-

carvons wWhi 2o lewar tonpersturs nrs rocoved

caebisen ti.c saveral

ra

tages, Jor exanple oy waspin, with
cold oil, or by thiz use O acilive earbon, or oy othar
methods,
Zxample ITT
The same procedure is followcd as in Zxample

2 all the desired reczction
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1T exesyt that afior each sta
products are rowoved, the oil beiny romov:d by washnin:
With circulating washing oil hevin, =z temnerature of
over 10¢° G, the water by washin with vater, .z
benzine by washing with cold oil, and the unsaturated
gaseous hydrocarbons by washing with suitably concen-
trated sulphuric acid and the saturased gassous hyiro-
carbons by treatment with active carbon.

Example IV

Complets converslon of the carbon monoxide in
the early stages is avoided if an insufficient quantity
of hydrogen is present, and aftesr the different stuges
S0 mpch hydrogen, or gss containin: a hi i percsntags
of hydrogen, oe then added %o the rewainins gas, as vwiill
1imit the conversion. Only before the last staz is
the amount of hydrogen required for cawplete conversion
addsad, The reaction products are rsumoved between the
several stages. The method of workin- Example IV i:
applicable when it iz desired %o securs us large a
yield as possiﬁle of unsaturatsd hydrocarbons.

The process hersinbefore i.scrived and explained
by meeans of IExamplss of incrsasing the yisll ol aliphatic
hydrocarboas which contain more thas one carvon z%o. ia
the molsculs, can Ge carrizd cut at atuospharic _rissurs

or abt hnighsr cr louer pressures tlhan atiospharis sressurs.

_5_



PR TN I

[

A 8w A e

I claim:

1. A method of increaging the yleld in the catalytic
synthesls of aliphatic hydrocarbons having more than one
carbon atom in the molecule, from cerbon monoxide and hydro-
gen, in which the synthesisg is carrled out in a number of
stages, consisting in effecting partial conversion of the
mixture of carbon monoxlide and hydrogen in the first stage
to the extent of lesa than 2/3 the available quantity,
removing the remetion products and subsequently sub jeoting
the mixture of carbon monoxide and hydrogen to partial
conversion in the succeeding stages, each time after separa-
tion of the reasction products, amd completing the conver-
sion in the final stage.

2. A method according to claim 1, wherein the
partial conversion is effected by the use- of temperatures
lying below the optimum éonvarsion temperature.

3. A method according to claim 1, wherein the
partial converslion 1 carried out by the use of a content
of hydrogen that is deflelent with respect to the content
of hydrogen with whioh greater conversion can be secured
by carrylng out the operation in a single reaction.

4. A method ac&ording to c¢laim 1, wherein the
partial conversion of the mixture or carbon monoxide and
hydrogen is effeocted in the indjividual stages by the use
of high speeds of flow of the gas mixture.

5. A method according to claim 1, conaisting in
pertially converting the mixture of carbon moncxlde and
hydrogen in one of the early stages by the uss of a
temperature lying below the optimum converslon temperature,
removing the condensible reaction products and dbringing
the conversion of the mixture of carbon monoxide and

hydrogen to a conclusion in the further stages by raising
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the temperature so that the optimum conversion temperature

is attalned in the last stage.
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