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PATENT SPECIFICATION

CGMELETE SEECIFIGATION.

: ﬁocess for the Pi:oduci:ion of Higher Hydrocarbons.

We, Professor Dr. Fnawz FisCRER, &
sitizer of the German Republic, and
Heraur Prchies, citizen of Austria, both
residing ot 1 and 2, Kaiser-Withelm-
Platz, Milheim on the Rulr, Germany,
do hereby declars the nabuve of this in-
vertion® and in whet macner the same is
to be performed, to be parfienlarly
deseribed and ascertained in and by the

following statement: —

 The invention relates fo & proceéss for
the production of higher hydrocarbons by
heating methane.

The production of hydroearbons with &
higher - percentage of garber  than
methane by heating methane iz kuown n
iheelf.
conduct the roethane fhrough pipes heated
from oulside, somebimes under inereased
pressure, with the use of cabalysers and
with increased rate of fow for the gpas 1o
be treated. But by the applieation of any
of the methods hitherto kpiown it hag nob
been possible fo produes economically
hvdrocarbins with a higher percentage of
eorbon than moefhane, espeeially carbo-
ovelic hydiocarbons, by heating methinne.
Generally the ' agsumplion was, thét ab
temperatures above the rodl hot state the
methane substentially would decompose
into its components, viz. “carbon  and
hydrogen. ) : o

We now have found, that fhis decom-
position of the ‘mothane into ita elements
may be obvisted even ab termperatures of
shout 1000° C. and above, and that
especially dromatic hydrogarbons are Pro-
duiced. if the durabion of the heating to
the ssid high temperatures ig tnade wery
choef, Tt has been foxmd thab fhe use of
eatalygers is &f no value esveciallv in the
production of unsaturated aliphatie hvdro-
carbons.  An essential feature of the pro-
cess according to the _present nvenfion.
however, is that. although tlie methene
or the methane containing gas mixbure is
heated $o a temperature where the mmethare
moleculs beging to decomposs, this-process
of decomposition is ' mob Glfowed $ufficient
#ime to proceed to guch a degree that all
four hydrogen stoms will be split off from
the carbon, In this respect it has been
faund, that ik is nob admissible 0 heat

The general procedure has been ta .

longer than one second fo temperatures of
more than 1000° C., it it is mtended to
obtain cengiderable quantities of non-
saturated snd srometic hydrosarbons, i-e.
guantities as are to pe considerad in actual
practice.  The shorter the peviod of heat-
ing, the better generally will be the out-
pub of the prosess. I ghe time ‘of heat-
ing is shorter than one seeond, the result
will be, that at bemperatures of 100G° G,
and sbove practically no fres carbon is
separated oub.  Ab tempersbures essen-
tially below 1000° ¢., howeaver, the out-
put, especially of aromatic hydrocarbans,
will also be slight.

Tt has already been proposed to pro-
duce unsaturated aliphatic Lydrocarbons
by passing saturated aliphatic hydrocar-
bong, such as methane and wmixtures con-
taining same ab atmospherie or inereased
pressure over a cafalyst heated "to fem-
pexatures of 700 to 1000¢ C. or still
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higher at a suffigient speed to preclude -

turther condensadion of the préducts pri-
marily formed, and this catalytic process
is not clajmed here. It further has been
proposed ‘to  produce said unsaburated
aliphatic hydrocarbons from methane and
the like by passing such gases alone or in
a diluted state through a flame:  As this
fAsme must be produced by mesns of gases
containing oxygen, sither by buming 2
cuitable combustible gos in the presence
of oxygen or by bumig a hranched-off
portion of the gas to be treabed in the pre-
sence of oxygen, so in any cass & consider-
able admizture of diluted or undiluted
ostygen with the gas to be converted will
take place. Such a dilukion with oxygen
does not take place in the present process,
and this known process is not claimed in
the present specifieation. :

Apcording to our present invention the
methans or the methane-conbaining gases
are to be heated at a temperature of ab
least 10000 C: during a period not exceed-
fng one second only. “the use of cafalvsts
snd the simultaneous introduction of oxF-
‘genn or oxygen-contoining  gases being
avoided. Co. -

The provess according fo the present in-
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vention will be described in the follow- 105

ing by way of example in one form of exe-
cution.
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Methane is conducteél'—"thi‘oué]i Dartow
- pipes of 3 to 5 millimeters width at a tem-
-persture of 1000 to 1100° C. with such &

veloeity as to make the period of heating
b this high tempersture last only 1/5 to
1/20 of one Seeqnd. Thick mists of white
or slight yellowish brown’ colour then pass
out from the outlet openihgs of the pipes,
from which mists benzene and other aro-
matic hydrocarbons with higher boiling
point may essily be separated owb. By
one passage of fhe gases through the
heated pipes 10 to 209 by weight of the
methane is converted into fhese arcmatic
hydroearbons.  In this process praciically
no free carbon is separated.

When the femperature in this process
is. increaged considerably over 1200° C.,
a strong separation of carbon is to be ob-
served even if very high flowing velocities
are used, suppose that pure methane is
-eraployed.  When, however, the em-
ployed methane is diluted by considerable
quantities of inert gases, the temperature
may yet be increased correspondingly.

Generally not 21l the methane passed
through the apperatus is decomposed, but
free hydrogen and slight quaniiiies of un-
saturabed, gaseous hydrocarbens are also
formed. The mixfure of methane and
hydrogen thus produced as a Ty-produch
may now be subjected several times to the
same canverbing process.

There i, however, also the possibility
of binding the frse hydrogen produced ab
the same time with the formation of the
higher hydroeerbons again fo carbom, i.e.
to transform  the hydrogen wholly or
partly into methane again, for instence by
admixing esrbon monoxide or carbonic
acid or water gas o the reaotion gases of
the described process after they will have
heen, fread from the formed higher hydro-
carbons, and by then using the hydrogen
for. hydrogenating the oxides of carbon by
way of catalysis. For Ingtance methane
may thus be yprodueed by means of a
nickel catalyser, mmd seid methane may
then be subjected to the thermal
methane decomnosition again in  the
manner sbove deseribed, ond so on. Ih
is further possible, provided the neces-
sary conditions, o follow up the mineral
ot " synthesis by way of catalysis when
using other catalysers, and to subject the
final gas, Tick in methane, resulting here-
from again to the thermal decomposition
of methane according o the present in-
vention, and s¢ on.

"Ag in the thermal methane decomposi-
tion shove deseribed unsaturated and
aromatic hydrdearbons will be produced,
the hydrogen bearing reaction-gas may

- also be used to hydrogenate for instance

avomatie hydrocarbons, the above men-
tioned reaction-gas becoming poover of
hydrogen znd therefore relatively richer
of methane in this hydrogenating process,
so that it thereby becomes bester adapted
for @ furkher thermal decomposition by the
process of the present invention.

The raw material to be used in the pro-
cess sccording o the present imvention
may be pure methane or methane diluted
with other geses or vapours, e.g. cole gas;
the best material for this purpose, how-
gver, is pure methane.

The ncvel process may be performed ab
ordinary or also at reduced pressure.

Having now partieularly described and
nscertained the nature of cur sald inven-
tion and m what menner the same s to
be performed, we declare that what we
clairm is:—

1. A progess of producing higher,
especially  unsaturated and  aromatic
hydrocarbons by thermal decomposition of

-methane in the pure state or diluted with

other gases, in which the said gas or gas
mixbures are heated nb high temperaiures
during a short time, characterised by the
fact that the methane or the methane.con-
taining geses are heated at a temperature
of at least 1000°4C. during a period nob
exceeding one second only, the use of
catalysts and the simultaneous infrodue-
tion of oxygen or oxygen-confaining gases
being avoided.

9" A process aceording to claim 1. ehar-
acterised by the fact that the free hydro-
gen formed in the decomposition of the
methane is pastly or completely Dbound
again to earbon ior freshly  forming
methane, the methane thus cbtained being
subjected again to the thermal decomposi-
tion. :

3. A process according to claim 1, ehar-
acterised by the fact that the remaining
hydrogen bearing reaction-gas is mixed

with oxidés of éarbon or gases containing

geme and is then subjected at elevated
températures to the action of catalysers
for forming mmineral -oils from earbon
oxides and hvdrogen. the remaining final
gas freed from the formed rmineral oils
and richer of methane heing subjected
again to the therral decomposition of
methane, and go on.

4, A process sccording fo elaim 1,
characterised by the fact that the free
hydrogen produced by the decomposition
of methane being used wholly or partly
for hydrogenating the bigher hydrocar-
bons produced before in the thermel de-
cornposition of the methane.

Dated this 14th dav of December, 1928,
MARES & CLERE.

Abingdon : Printed for His Majesty’s Stationery Office, by Burgess & Son.
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