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T0 ALL WHOM IT MAY CONCERN:

Bg it known that I,Dr.Maris Casale-Saochi,
of the City of Genoa, ltaly, and the Administratrix of the Estate
of DIr.Iuigi Casale, Decemsed, in his lifeitime of the oity of Rome,
Italy,and that the said Tuigl Casale did invent a ocertain new and
ugeful Improvement in & Frocess for the preparation of mixtures
of carbon monoxide and hydrogen from hydrcoerbons, of whioh the
following is a epecifioation:

Almoet all the hydrooarbons, when brought to temmp ratures
about 100000,, are more or less rapidly decomposed into oar-
bon, hydrogen and methane. The latter also decompoges, but
with more Aifficulty, so that finally almogt exolusively
oarbon and hydrogen are obtained. When a mixture of hydro-
oarbong and water is brought to the said temperaturé . 1t de-
composes mnalogously, but with the difference that, instead
of carbon and hydrogen, the endproduet consists of oarbon
monoxide and hydrogen, the amount of the latier being of
course increased because of water decompoasition, The two
gald reastions are endothermic,particularly the second.

On the basis of thepe reactiona various methods for preparing
hyarogen have been proposed;but the daiffiouwlty of economi-
oally performing endothermic reactions at such high tempera-
tures has hitherto prevented the industrial sucoess of suoh
me thods.

Dieffenbach and Moldenhauer (German Patent No.229,406
of 1909) with the aim of making this reaction more practi-
cable ,proposed to add to the mixture of hydromarbons and
water, oxygen of air in sufficlent quantity to render the
reaction exnthermioc. Soon afterwards the Badische Anilin-

und Soda-Fabrik {German Patent No,296,866 of 1912) propossd
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to employ.nickel oxide or niokel on a refractory support
to bring about the reﬁotion at temperatures of 800-1000°C,
In spite of the great practical importance of the
problem, especially for the production of hydrogen from
coke-ovens gases, thene methods, as well am other analo-
gous ones, have not yet been industrially applied,
in the thermic decomposition of hydrocarbons, as
abovelmentioned, carbon, hydrogen and methane form the
intermediate producte: the methane is the last to disappear.
Thus, in the decompoasition in pregence of water the

most impertant reaction to render rapid and complete is:
¢ + 0 = +
H4 Hz HY 3H,

For the equilibrium-constant

pCO x p(H,)3
Kp = 2
) pGH4 x pH,O

the calculation gives the following values (H.S,Taylor -
Industrial Hydrogen, page 151)
T® abs. = 500° 800°  1000°  1500°

Kp = 4x 107 g,03 35 6 x 10°

Now the industrial success of thisg process depends
on the purity of the hydrogen and on the facility of a
large production. This renders necessary the complete
decomposition of the methane and an enormous velocity
in the reaction chambef. In other worde, industrial success

will be attained only when in the reaotion chamber condi-
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tlons are realised under wﬁioh the value of concentra-
tion of the methane ig Practically nil, even whsn this
valus bas reached only a fraction, for example 1/3 - 1/4
of the value corresponding to the equilibrium.

1 have now found that these conditions are reaw
lised when in the reaction chambe: the system of the
reaoting gases

a) is maintained at low pregsures, always below
atmogpheric pressure; '

b) attains a temperaturé above 1000°C,, even
when the reaction occurs in the presence of catalysta;

¢) contains a large excess of water over and above
that entering into reaction.

An explanation of the first condition is unnebesaary
because of thé great increase in the volume caused by the
reaction, while the second and third conditions can be easilﬁ
derived from the equilibrium-constant referred to above.

The final gas obtained in accordance with. the pro=
cess of this invention is practically free from methane
and is composed of a mixture of hydrogen and carbon monoxide.:

After suitable corrections, the mixture can be em-
pldyed in the synthesis of aleohols,

1f, immediately after the reaction, the mixture
is cooled to about 500° C. by addition of steam, it is
ready for the catalytic conversiont

CO + H20 f 002 + HZ'

In this case the end-product freed from carbon
.-dioxide can be used in ammonia synthesis or in other

hydrogenations.
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When, instead of pure oxygen, air or air enrished
with oxygen 18 uped, 1t is possible to obtain sn end-
product consiating of the hydrogen.nitrogen mixture

such as 1% is required in the synthesls of ammonie.
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1. A prodess for the production of mixtures

of hydrogen and carbon monoxlde free from methane from

' hydrocarbcns and water or gaseous mixtures contalning

hydrocarbong, oxygen and water, in which the reasotion
between the sai@ gubstances is carried out at a temper—
ature above 1000°0. in the pregence of an exoess of water

and a% a pressure below that of the atmosphere.

2. A process for the preduction of hydrogen
free from methane from hydrocarbons and water or ghseous
mixtures containing hydrocarbons, oxygen and water, in
which the reaotion between the said substances is carried
out at a temperature above 100000. in the presence gf an
excegs of water and at a pressure below that of the
atmosphere,'convefting catalyticelly with steam the
mixture of hydrogen and carbon monoxide into hydrogen
and carbon dioxide snd freeing the resultant mixture from

carbon dioxide.

3. A process for the production of mixtures
of nitrogen and hydrogen from hydrocarbons, water, and
alr in which the reaction between maid subetances is
carried out at & temperature above 1000°C. in the pregence
of an excecss of water and at a reduced pressure,
converting the carbon monoxide thus formed into
oarbon dioxide, removing eaid carbon dioxide to

leave a gaseous mixture of nitrogen and hydrogen.

4, A process for the producticn of
mixtureg of nitrogen and hydrogen as claimed in

Claim 3, in which air enriched with oxygen is used.
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