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The: present.invention relates to:improvements
in the manufacture of an. ammoguamdme salt
from: nitroguanidine;.

Aminoguanidine, usually: as & salt thereof, can
be obtained by the reduction of nitreguanidine,
whicl: oceurs:in: two: stages, with-the formation. of
nitrosoguanidine;. as: an. intermediate bproduct.
. The:aminoguanidine is most;conveniently isolated
in: the form: of its bicarbonate; which: is- one of
its least soluble: salts i cold water..

guanidine sulphate; which: is: also sparingly solu-

ble in water. Both nitrosoguanidine: and. amino-~-

guanidine are highly reactive compounds and
the formation of: aminoguanidine is: usually ae-
companied: by the formation: of a; substantial
amount of guanidine and by considerable:decom-
position into gaseous products, so that the yields
obtained:in:the reduction: are:liahle to be poor and
easily influenced by the conditions under which
the reduction is. carried: out:and under which the
recovery of the-product is-carried.out.. :
Amongst the methods that have. been de-
scribed in the literature for the preparation of
aminoguanidine from nitroguanidine- may be
mentioned: reduction with zinc dust in glacial:

acetic acid; reduction. with zine dust in presence:
of aqueous: selutions of zinc acetate and: ofher
metallic: acetates, or ammonium: acetate; if de-.

sired in presence of metal salts. having a cata-
lytic action; electrolytic reduction; reduction with
sodium. amalgam. in: presence of liquid-ammonia
and ammonium chloride, and eatalytic.reduetion.
with hydrogen under pressure in an appropriate
solvent in presence of a nickel or platinum oxide
catalyst. None of the hitherto descriked proc-
esses, however, is ag convenient and economical
as is desirable for employment on a commercial
scale.

According to the present invention the process
for the production of an aminoguanidine salt
comprises progressively introducing zinc ‘into a
suspension of nitroguanidine in an aqueous soli-
tion of ammonium sulphate, maintaining the re-
action temperature not above approximately 30°
C., and mechanically separating the sludge formed
during the reaction from the resulting solution
of aminoguanidine sulphate.

The aminoguanidine salt thus formed may for
example be isolated from the resulting solution
as the aminoguanidine sulphate. It is preferable
however to convert the aminoguanidine sulphate
into aminoguanidine bicarbonate which is far the
easier to isolate as it is much less soluble than the
sulphate.

Sometimes;,
however, it. is recovered: in: the form: of amine-
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‘equivalent to that of the zinc.

(CL. 260-—564)

2
The reduction of the nitroguanidine is consid- -
ered to reach completion when the presence of
nitrosoguanidine, which is. formed as an inter- .
mediate: product: during the process of the in-

; vention, is. no longer evidenced: in. a; test portion”

i. e. a.red or violet colour is no longer obtained on
the addition of ferrous: sulphate and sodium: hy-
droxide.. ' :

In accordance with a preferred embodiment of
the invention the pH of the reaction mixture,
which tends to: rise.as the reduction proceeds ow-
ing to the formation.of aminoguanidine and am-~
monia, is maintained at approximately 7.5 by
progressive introduction of an acid e. g. sulphuric
acid, as the reduction proceeds: This has' the
effect of increasing the:amount of zinc sludge and” "
minimising: the concentration of dissolved zine
produets present.in the reaction mixture after the
reduection is: completed, e. g. ammonium zinecate,
and thus facilitating: the recovery from the solu-
tien from: whieh:the sludge-has-been mechanically
removed of an amihoguanidihe salt uncontam-
inated by zinc eompounds:

Alternatively or preferably additionally, how-
ever, it is: desirable so-to treat the solution from
which: the zinc- sludge has been removed that
aminoguanidine bicarbonate is precipitated free
from contamination by zinc compounds derived
from any zine ecompounds dissolved in the said
solution.. This: is effected by the addition to the
solution of ammonia and a soluble bicarbonate,
the ammonia being used in amount at least suffi-
cient to-prevent any: seluble zinc¢ products in the
solution from being precipitated as a basic zine
carbonate on the subsequent addition of the solu-
ble bicarbonate.

In putting the invention into effect only a small
excess of zinc need be employed, and zinc dust
or other. powder form of zinc is preferably used.
The amount of ammonium sulphate is preferably
present in amount chemically approximately
The temperature
at which the reduction proceeds is preferably not
higher than 25° C. and if desired may be con-
siderably lower. The zinc sludge retains a pro- .
portion of the aminoguanidine sulphate solution
which may amount to 10% of the make, and it is
convenient to wash this out with cold water and
use the washings in making the nitroguanidine
suspension for a subsequent preparation.

‘The yields of aminoguanidine bicarbonate ob-
tained according to the invention range from
about 75% to 80% of the theoretical, and the
product may be obtained practically free from
contamination by zinc compounds. The process
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is simple and convenient in operation as it does
not necessitate the use of expensive apparatus or
unusual or expensive reagents and is exceedingly
economical in its consumption of the reagents
employed.

The invention is illustrated in the following
examples, in which the parts are parts by weight.

Example 1

96 parts zinc dust of 90% zinc content (3.3
mols.) are run in a slow stream over 1 to 1%

hours into a well stirred suspension of 42 parts

nitroguanidine (1 mol.) in a -solution of 100 parts
ammonium sulphate (1.8 mols.) in 600 parts water
including the washings of the oxidised zinc sludge
from a previous preparation on the same scale,
while maintaining the reaction mixture at a tem-
perature between 5° and 25° C. with external
cooling if required. When the presence of nitro-

soguanidine can no longer be detected in a test

portion by the red or violet colour obtained ‘on
addition of ferrous sulphaté and sodium hydrox-
ide, the reduction to the aminoguanidine stage
may be regarded as complete. The zinc sludge is
filtered off and washed with portions of cold
water, which are used in making the nitroguani-
dine suspension for a succeeding preparation. 15
parts of ammonia liquor of specific gravity 0.880
and 60 parts sedium bicarbonate are successively
mixed into the filtrate from the sludge. Amino-
guanidine bicarbonate is thereby precipitated in
76 to 78 % of the theoretical yield.

Example 2

The quantities of zinc¢ dust, nitroguamdine, am-

monium sulphate and water are the same as in
Example 1 and the reduction is conducted in
the same manner except that after some of the
zinc has been run in the dropping of 98% sul-
phuric acid into the reaction mixture is com-
menced and is maintained at such a rate that the
pH of the reaction mixture is kept at approxi-

mately 7.5 during the running in of the rest

of the zinc dust. The suspension is filtered after
the completion of the reduction and the zinc
sludge is washed and the washings are utilised
as described in Example 1. The aminoguanidine
bicarbonate precipitated from the filtrate as de-
seribed in Example 1 is found to be almost entirely
free from zinc compounds. The yield is 77-79%
of the theoretical.

I claim:

1. A process for the productlon of an amino-
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guanidine salt which comprises progressively in-
troducing zinc into a suspension of nitroguanidine
in an aqueous solution of ammonium sulphate,
maintaining the reaction temperature not above
approximately 30° C., permitting the reaction so-
Iution to progress to an alkaline pH during the
reaction, and mechanically separating the sludge
formed during the reaction from the resulting
solution of aminoguanidine sulphate.

2. A process as claimed in claim 1 wherein the
aminoguanidine salt is isolated as aminoguani-
dine sulphate from said resulting solution.

3. A process as claimed in claim 1 wherein the
aminoguanidine salt is isolated as aminoguani-
dine bicarbonate from said resulting solution.

4. A process as claimed in claim 1 wherein the

quantity of ammonium sulphate in the aqueous

solution of ammonium sulphate is chemically ap-
proximately equivalent to the gquantity of zinc
added.

5. A process as claimed in claim 1 wherein the
pH of the reaction mixture is maintained at
approximately 7.5 by progressive introduction of
sulphuric acid as the reduction proceeds.

6. A process as claimed in claim 1 wherein
ammonia and a soluble bicarbonate are added -
subsequent to the removal of the sludge from
the solution of aminoguanidine sulphate, the am-
monia being used in amount at least sufficient to
prevent any soluble zinc products in the solu-
tion from being precipitated as a basic zinc car-
bonate on the subsequent addition of the solu-
ble bicarbonate.

7. ‘A process as claimed in claim 1 wherein the
aqueous solution of ammonium sulphate is made
with the washings obtained by washing the zinc
sludge with cold water.
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