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Complete Aceepted : Nov. 18, 1920.

COMPLETE SPECIFICATION.

Tmproved Manufacture of Methane.

We,
Lucivs & BrUEG, o German company,
of Hoechst a,/Main, Germany, de hereby
declare the nature of this inventien and
in what manner the same is to be per-
formed, to be particularly deseribed and

FARBWERKE vorm. MEISTER

ascertained

in  and by the following
statemment — .

It is known that carbon monoxide can
be teduced to methane by hydrogen in

presence of a catalyst, such as palladium, .

nickel or cobalt, at a suitable tempera-
ture ; also that by using only the theo-
retically necessary proportion of hydrogen
a part of the carbon monoxide decom-
poses with separation of carbon and
formation of carbon dioxide, and that
this ineonvenience can be avoided only
by wusing at least five volumes of
hydrogen t¢ one of carbon monoxide.
However, in this manner there is
obtained only a mixture ocontaining
methane and hydrogen in the propor-
tion of 1: 2.

We have found that by re-conducting
the mixture of gases, obfained by the

known process, through reaction
furnaces after having, before the entry
into each furnace, introduced carbon

monoxide in 4 guantity Dot exceeding
1, of the volume of hydrogen still pre-
gent, there can be attained an increase of
the amount of methane up to an approxi-
mate proportion of methane: hydrogen
=3:1. A  further treatment  with
freshly introduced carbon monoxide has

no practical efiect. However, if before’

each renewed catalysis, the water vapour

Furnace No, 1 2

iz removed from the mixture, the hydro-
gen can be reduced to a very small pro-
portion. At the same time by thus
removing the water vapour there is
obtained the advantage of diminishing
the volume and congequently lessening
the space required for further reaction.

he present inveniion s based on the
foregoing observations. :

In practice, the process is for instanee
carried out in the following manner :—

A constant stream of hydrogen is con-
dueted at aboui 300° C. through a set of,
say. eight contact-furnaces placed in
geries and charged with pumice ecazrying
nickel rendeved active in the wusual
manner; between every two furnaces is a
well-acting condenser Jor separating the
water-vapour, and before each contact
turnace there is a condueting pipe for
carbon monoxide and a measuring device
through which this gas enters in guantity
which in no case exceeds 1/, of the
guantity of hydrogen entering that
furnace. For easy contral of working it
is advantageous to introduce into each of
the first fwrnaces the same guantity of
carbon monoxide and to diminish this

quantity in the remaining furnaces.
The following illustrates the working
method :—

Into the first furnace constantly enters
for instance 100 litres of hydrogen per
winute and within the same fime there
are introduced intc each of the frst six
furnaces 5 ltres of carbon monoxzide.

The quantity of  hydrogen then
diminishes in each consecutive furnace
ag follows :—

3 4 58 6 T 8§residue

Litres of H, 100 85 70 55 40 25 10 4 1.6

s o» CO B 5 8 6
T

[Price

5]

5 2 08

146,110

45

80

=1
o

80



146,110

)

10

20

Thus if into each of the fornaces 16
are introduced &5 litres of carben mon-
oxide, the gquantity of hydrogen origin-
ally wused diminishes in each furnace
by 3xE=15 litres according to the
equation: (€O +3H,~CH,+H,0. Imto
furnece 7 omly 10 litres of hydrogen
enter. This quantity iz not sufficient to
reduce 5 litres of carbon menoxide with-

ott decomposition of a part of the carbon

monoxide, Therefore only 2 litres of
earbon monoxide are introduced into
furnace 7 and only 0.8 into furnace 8,
that is to say %/, of the available amount
of hydrogen. Thus, 32.8 litres of
methane and 1.6 litres of hydrogen issue
per minute from furnace No. 8, which
vorresponds with a percentage of 954 of
methane and 46 of hydrogen. The
jntroduction of ever decreasing quanti-
tiss of earbon monoxide may, of course,
giill be continued. The last remainder
of hydrogen can easily he removed in
any otler manner, for instance by pass-
ing the gas over heated cupric oxide or

. by liguifying the methane by cooling.

In the place of pure hydrogen, purified
ifluminating gas may be used eoantain-
ing aboub 30 per cent. of roethane, 10
per cenf. of carbon monoxide and 50 per

cenf, of hydrogen. For the carbon
monoxide may be substituted purified

_water gas consisting of about equal parts

of carbon monexide and hydrogen.

Having now particularly deseribed and
ascertainerl the natire of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is i—

1. The manufacture of methone by
causing a misture of carbon monoxide
and hydrogen to react by passing it
through a set of furnaces containing
heated contact bodies, care being taken
that in this gas mixture enfering each
furnace the amount of the carbon mon-
oxide does not exceed about 1/, of the
hydrogen present and that the water

vapour is eliminafed between every two -

furnaces. )

2. The pracess referred to in Claim 1,
conducted with technical gases contain-
ing earbon monoxide and hydrogen.

Dated this 21st day of June, 1920.

ABEL & IMRAY,
Agents for the Applicants,
30, Southampton Buildings, Londou,
W.C.2.
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