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This invention relates to the production of
salts of derivatives of tetrazole, and will be de-
scribed with particular reference to the copper
ammonium salt of diazo amino tetrazole.

"B In an application filed of even date herewith,

now Patent No. 2,001,299, issued May 14, 1935,
the present invention has disclosed a method for
the production of the copper ammonium salt of
diazo amino tetrazole which includes the pro-
10 duction, in an intermediate reaction, of the cop-
pver salt. Said copper salt is secured by dropping
an excess of a suitable cupric salt such as cupric
acetate into a solution of a soluble salt such as
. the tertiary sodium salt of diazo amino tetrazole.
15 Said copper salt is precipitated in extremely fine
amorphous particles. The addition, drop by
drop, of a measured excess of ammonia to the
suspension of the copper salt in the fluid from
which it is precipitated results in a precipitate
20 of square or rhombic dark green crystals of the
copper ammonium salt. The process, however,
requires careful control in order to avoid the
formation of an undesirable impurity, not iden-
tified, which appears in the form of hght col-
25 ored needle crystals.

The present invention comprises the discov-
ery of additional methods for the production of
the copper ammonium salt of diazo amino
tetrazole, and likewise the discovery of a slightly

30 different crystalline form of this substance. The
reacting and reaction controlling materials are
a solution of a soluble salt such as the tertiary
sodium salt of diazo amino tetrazole, a hon-min-
eral acid such as glacial acetic acid, ammonia,
35 and a cupric salt such as cupric acetate or cupric
sulphate. As in the method disclosed in said
_ patent, a solution of the tertiary sodium salt of
diazo amino tetrazole may be secured from the
insoluble primary sodium salt by the addition of
40 g5 suitable amount of sodium hydroxide. Thus,
the materials actually used and their proportions
may be 1.2 grams of the primary sodium salt of
diazo amino tetrazole and 10 c. c. of normal so-
dium hydroxide in 100 c. c. of water, 5 grams of
a cupric salt such as cupric acetate or cupric
sulphate in 50 c. c. of water, 1 c. c¢. of glacial
acetic acid, and 35 to 50 c. c. of concentrated
ammonia. It will be noted that these propor-
50 tions comprise an excess of both the cupric salt
and the ammonia.

The invention comprises not less than three
different methods of bringing these materials
together, each method resulting in a character-

55 istic precipitate of the substantiglly pure copper

(CL 260—12)

ammonium salt. These three methods are as
follows:

Method A—To the solution of a sodium salt
of diazo amino tetrazole, the acetic acid and the -
ammonia are added; thereby bringing together 5
materials the reaction of which should result
in the formation of the ammonium salt of diazo
amino tetrazole. However, the mixing of these
materials does not result in a precipitate. If the
ammonium salt is formed, it remains in solution. 10
The cupric salt is now added, preferably drop
by drop, with the formation of a precipitate of
crystals of the copper ammonium salt of diazo
amino tetrazole, which crystals are of unigue
configuration. Their faces join in the angle 15
which is characteristic of crystals of this sub-
stance made in other ways, but the crystals are
elongated on two axes and shortened on the
third axis, so that they appear as plates rather
than as approximate rhombs. For convenience, 20
this form of crystals will be identified as “plate
crystals”, and the second form of crystals (not
produced in the method now under discussion)
will be identified as ‘“rhombic crystals”. 'The -
plate crystals of the present method have es- 25
sentially the same color as the rhombic crystals,
although their color appears fto be somewhat
lighter due to their lesser thickness.

Method B.—The cupric salt solution, ammonia
and acetic acid, are first brought together, with 30
the formation (in solution) of a well-known
cupric ammonium acetate, immediately identi-
fled by its characteristic deep blue color. Into
this solution is dropped, preferably drop by drop, -
the solution of a soluble salt of diazo amine 35
tetrazele; and the copper ammonium salt of
diazo amino tetrazole is precipitated as a mix-
ture of the plate crystals produced by Method A
of this application and the previously known
rhombic crystals. Both forms of crystals ap- 40
pear to be the substantially pure copper am-
monium salt.

Method C.—This method is the reverse of
Method B, that is, the mixture of cupric salt
solution, ammonia, and acetic acid, is dropped, 45
preferably drop by drop, into the solution of a
soluble salt of diazo amino tetrazole. The re-
sulting oprecipitate, like that secured under
Method A, is all in the form of the plate crystals.

The crystals secured under any of the fore- 50
going methods may be left for several hours in
the liquids from which they are precipitated,
without the formation of any such impurity as
characterizes the product resulting from the
practice of prev1ous1y known methods; and, fur- 55
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ther, this impurity has not been encountered
in any intermediate step or any variation of
any of the three methods herein described.

It appears to be of importance that the acetic
acid be associated with the ammonia, and not
with the cupric salt. This, if under Method A,
above outlined, the acetic acid is added to the
cupric salt solution, and this mixture is added
to the solution of the sodium sait and ammonia,
there results a long and rather heavy blue crys-
tal of an unidentified substance which is ignited
or exploded only with considerable difficulty.

Both forms of crystals produced in accordance
with the present disclosure, and mixtures of
them, are explosive in character, and have been
shown to satisfy all the requirements of ammu-
nition priming sensitizing materials.

A variation in the process which is within the
purview of the invention comprises the use of
ammonium acetate in place of ammonia and
acetic acid, the procedure remaining essentially
the same. This variation is applicable to Meth-
ods A, B and C, above outlined.

Since the present invention comprises the first
discovery of a method of securing the copper am-
monium salt of diazo amino tetrazole without
first precipitating the copper salt, the appended
claims are to be broadly construed.

What is claimed is:

1. In the manufacture of the copper ammo-
nium salt of diazo amino tetrazole, the method
which comprises the admixture of a solution of
the sodium salt of diazo amino tetrazole with a
cupric salt and with ammonia in the presence
of acetic -acid, the reacting materials being
brought together in such sequence that no inter-
mediate reaction results in a precipitate.

2. In the manufacture of the copper ammo-
nium salt of diazo amino tetrazole, the methed
which comprises the admixture of a solution of
the sodium salt of diazo amino tetrazole with a
cupric salt and with ammonia in the presence
of acetic acid, the reacting materials being
brought together in such sequence that no in-
termediate reaction results in a precipitate of a
copper salt of diazo amino tetrazole.

3. In the manufacture of the cocpper ammo-
nium salt of diazc amino tetrazole by the reac-
tion of a solution of a cupric salt, ammonia and
acetic acid, upon a solution of a soluble salt of
diazo amino tetrazole, the method which com-
prises the admixture of the ammonia and acetic
acid with the diazo amino tetrazole salt solu-
tion not later than the admixture of the cupric
salt solution with the diazo aminc tetrazole salt
solution, whereby the precipitation of a copper
salt of diazo amino tetrazole is prevented.

4. In the manufacture of the copper ammo-
nium salt of diaze amino tetrazole by the re-
action of a solution of a cupric salt, ammonia
and acetic acid, upon a solution of a scluble
salt of diazo amino tetrazole, the method which
comprises the admixture of the ammonia and
acetic acid with the diaze amino tetrazole salt
solution prior to the admixture of the cupric salt
solution with the diazo amino tetrazole salt sclu-
tion.

5..In the manufacture of the copper ammo-
nium salt of diazo amino tetrazole, the method
which comprises the preparation of a solution
of a soluble salf of diazo amino tetrazole, the
addition thereto of ammonia and acetic acid,
and the subsequent addition of a solution of a
cupric salt.

6. In the manufacture of the copper ammo-
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niuin salt of diazo amino tetrazole, by the re-
action of a soluticn of a cupric salt, ammonia
and acetic acid, upon a solution of a soluble
salt of diazo amino tetrazocle, the method which
comprises the admixture of the cupric salt soiu-
tion with the ammonia and acetic acid to form
solution “A”, and the admixture solution “A”
with the solution of a soluble diazo amino tetra-
zole salt.

7. In the manufacture of the copper ammo-
nium salt of diazo aminoc tetrazole by the re-
action of a solution of a cupric salt, ammonia
and acetic acid, upon a solution of a soluble
salt of diazo amino tetrazole, the method which
comprises the admixture of the cupric salt solu-
tion with the ammonia and acetic acid to form
solution “A”, and the addition of solution “A”
to the solution of a soluble diazo amino tetrazole
salt.

8. In the manufacture of the copper ammo-
nium salt of diazo amino tetrazole by the re-
action of a solution of a cupric salt, ammonia
and acetic acid, upon a solution of a soluble salt
of diazo amino tetrazole, the method which com-
prises the admixture of the cupric salt solution
with the ammonia and acetic acid to form solu-
tion  “A”, and the addition of a solution of a
soluble diazc amino tetrazole salt to solution
({A!,‘

9. In the manufacture of the copper ammo-
nium salt of diazo amino tefrazole, the method
which comprises the preparation of a solution
of a soluble salt of diazo amino tetrazole, the
admixture of a solution of a cupric salt with
ammonia and acetic acid to form solution “A”,
and the admixture of solution “A” and the diazo
amino tetrazole salt solution.

10. In the manufacture of the copper ammoni~
um salt of diazo amino tetrazole, the method
which comprises the preparation of a solution
of a soluble salt of diazo amino tetrazole, the
admixture of a solution of a cupric salt with
ammonia and acetic acid to form solution “A”,
and the addition, drop by drop, of solution “A”
to the diazo amino tetrazole salt solution.

11. In the manufacture of the copper ammoni-
um salt of diazo amino tetrazole, the method
which comprises the preparation of a solution
of a soluble salt of diazo amino tetrazole, the

admixture of a solution of a cupric salt with 5

ammonia and acetic acid to form solution “A”,

and the addition, drop by drop, of the diazo

amino tetrazole salt solution to solution “A”.
12. In the manufacture of the copper ammoni-

um salt of diazo amino tetrazole, the method *

which comprises the admixture of a solution of
the sodium salt of diazo amino tetrazole with
a cupric salt and with ammonium acetate, the
reacting materials being brought together in
such sequence that no intermediate reaction
results in a precipitate. .

13. In the manufacture of the copper ammoni-
um salt of diazo amino tetrazole by the reaction
of a solution of a cupric salt and ammonium
acetate upon a solution of a soluble salt of
diazo amino tetrazole, the method which com-

‘prises the admixture of the ammonium acetate

with the diazo amino tetrazole salt solution not
later than the admixture of the cupric salt solu-
tion with the diazo amino tetrazole salt solu-
tion, whereby the precipitation of a copper salt
of diazo amino tetrazole is prevented.

14, In the manufacture of a copper ammonium
salt of diazo amino tetrazole by the reaction be-
tween .a soluble salt of diazo amino tetrazole, a
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cupric salt, and an ingredient selected from the
group consisting of ammonia with acetic acid
and ammonium acetate; the method which com-
prises the.admixture of said diazo amino tetra-
zole salt with said ingredient not later than the
admixture of said diazo amino tetrazole salt with
said cupric salt.

15. In the manufacture of a copper ammonium
salt of diazo amino tetrazole by the reaction be-
tween a soluble salt of diazo amino tetrazole, a
cupric salt, and an ingredient selected from the
group consisting of ammonia with acetic acid
and ammonium acetate; the method which com-

3

prises the admixture of said diazo amino tetra-
zole salt with said ingredient and the subsequent
addition of said cupric salt.

16. In the manufacture of a copper ammonium
salt of diazo amino tetrazole by the reaction be-

5

tween a soluble salt of diazo amino tetrazole, a .

cupric salt, and an ingredient selected from the
group consisting of ammonia with acetic acid
and ammonium acetate; the method which com-~
prises the admixture of said ingredient with said
cupric salt and the admixture of the resulting
composition with said diazo amino tetrazole salt.
WILLI BRUN.
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CERTIFICATE OF CORRECTION.

Patent No. 2,021,478. November 19, 1535.
WILLI BRUN.

It is hereby certified that error appears ia the printed specification of the
above numbered patent requiring correction as follows: Page 1, first column,
line 7, for "ipvention" read inventor; and page Z, second column, [ine 7, claim
6, after "admixture” insert of; and that the said Letters Patent should be read
with these corvections therein that the same may conform to the record of the
case in the Patent QGifice.

Signed and sealed this 7th day of January, A. D. 1935

Leslie Frazer

(Seal) Acting Commissioner of Patents.



