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To all whom it may concern.:

Be it known that we, I'rrrz Hapex, Ph. D,

professor of chemistry, and Ronerr L Ros-
BIGNOL, bachelor of science, subjects, respec-
tive%, of the King of Prussia and the King
of KEngland, residir:ig at Karlsruhe, Ger-
many, %mve invented new and useful Im-
provements in the Production of Ammonia,
of which the following is a specification.
* Severzal attempts have hitherto been made
to produce smmonia on a large scale from
its elements by passing them over a catalyst,
but up to the present not much success has
been met with.

In order that a process should be success-
ful, it is advisable that the combination take
place at as low a temperature and as quickly
as possible, since when the temperature in-
creases the concentration of the ammonia
formed decreases.

We have now discovered that on passing
geses containing nitrogen and hydrogen
over osmium large quantities of ammonia
can be obtained. This result is surprising,
since it differs in this respect from the al-

lied metal platinum (see Zedtschrift fir |

Elektrochemie, vol. 14, p. 191).

In carrying out this invention, osmium can
be used either in the form of the metal (pref-
erably in a very finely divided conditien) or
in the form of a compound of the metal
which upon being used becomes converted
into metallic osmium, and the metal or its
compeund can be used either alone or in ad-
mixture with other substances or compounds.
The osmium can be employed, for instance,
in the form of metallic osmium, or it may
be precipitated on & suitable cerrier, such for
instance as quartz, asbestos, clay, and the
like. Ashestos containing ten per cent. of
osmium is suitable for use. Further instead
of metallic osmium, other suitahle osmium
compouads can be employed, such for in-
stance »s osmium oxid K rate (prepared by
the reaction of formeldehyde on an alccholic

" solution of osmic acid, ¢f. Berichte 40, 1387),

which under the action of the hydrogen
used is converted into metallic vsmium; or

. Fremy’s salt can be used as the starting

50

material, and either alone or mixed with an

indifferent substance, or precipitated on a '
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suitable carrier. Under the action of hy-
drogen it becomes converted into metallic
osmium. The reaction can be carried out at
ordinary pressure, but we prefer to carry it
out under increased pressure, for instance at
from 100 to 200 atmospheres.

As an example of the manner of cs rrying
out the process of our invention, we ; ive the
following without in any way beiag con-
fined to this example. Pass slowly a mix-
ture of about three parts by volume of hy-
drogen and one part by volume of nitrogen
over finely divided osmium at a pressure of
one hundred and seventy-five atmospheres
and at a temperature of about five hundred
end fifty degrees centigrade. A yield of
eight per cent. by volume of ammonia can
easily be obtuined.

Now what we claim is:

1. The process of producing ammonia by
puassing gases containing nitrogen and hy-
drogen over a cafalyst containing osmium.

2. The process of producing ammonia by
passing gases containing nitrogen and hy-
drogen over a heated catalyst contsining
osmium. ’ ' '

3. The process of producing ammonia by
passing gases containing nitrogen and hy-
drogen under pressuré over a heated catalyst
containing osmium. o

4. The process of producing ammonia by
passing a mixture of nitrogen and hydrogen
over a catalyst containing osmium at a pres-
sure above 100 atmospheres.

5. The process of producing ammonia by
passing a mixture of nitrogen and hydrogen
over a heated catalyst containing osmium at
a pressure above 100 atmospheres.

6. The process of producing ammonis by
passing a mixture of hydrogen and nitroqen
over heated osminm at a pressure above 100
atmospheres,

In testimony whereof we have hereunto
set our hands in the presence of two. sub-
scribing witnesses. _

FRITZ HABER.
ROBERT LE ROSSIGNOL.

Witnesses:
J. Arec. Lroyp,
A, ReNsrLINGER. .
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