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ABSTRACT

NH

NH

is prepared by the reaction of 1 mole of biguanide with
2 moles of perchloric acid at a temperature of from 0 to
20 C. Biguanide diperchlorate is an explosive which
combines good impact sensitivity, high energy output,
and good thermal stability.
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1.

BIGUANDE DIPERCHLORATE AND PROCESS
FOR PREPARATION THEREOF
BACKGROUND OF THE INVENTION
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This invention relates to explosives and more particu
larly to explosives which are perchlorate salts of or
ganic compounds.
Pentaerythritol Tetranitrate (PETN) is widely used
in detonation transfer devices because of the combina
tion of high sensitivity or easy initiability and its high
explosive output. However, it suffers from the disad
Vantage of having relatively poor thermal stability,
aging characteristics, and lack of compatibility with
other explosive ingredients. Therefore, a replacement
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The failure diameter can be reduced by the addition of
biguanide diperchlorate which acts as a sensitizer. Bi
guanide diperchlorate may also be used in detonation
transfer devices as a replacement for PETN.
Biguanide diperchlorate is made by reacting two

moles of perchloric acid with one mole of biguanide.
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The reaction temperature is kept at from O C. to 20° C.
by external cooling and by controlling the rate at which
the reactants are brought together.

The invention may be more clearly understood by
for purposes of illustrating the preparation of biguanide
diperchlorate and are not intended to limit the scope of
reference to the following examples which are included

for PETN is desirable for some of its applications.
SUMMARY OF THE INVENTION

Accordingly, it is an object of this invention to pro
vide a new explosive compound.
Another object of this invention is to provide a
method of synthesizing a new organic compound.
A further object of this invention is to provide an
explosive having good impact sensitivity.
Yet another object of this invention is to provide an
explosive with good thermal stability.
These and other objectives of this invention are
achieved by providing biguanide diperchlorate,
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useful as casting media for a variety of explosives, for
example 1,3,5-triamino-2,4,6-trinitrobenzene (TATB)
and other insensitive high explosives. Because of the
insensitivity of all ingredients of such compositions,
very large failure diameters result for these explosives.
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the invention.

EXAMPLE 1.
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Biguanide (3.0 g, 101.11 g/mol; 2.96X 10-2 moi) was
added gradually as a solid to perchloric acid (10.3 mol,
5.78 N) in an ice bath. The solution was evaporated
under vacuum with a dry ice trap. The white crystals

(8.6 g 96.5%) of biguanide diperchlorate were dried
under vacuum over P2O5 and KOH.

Concentration of a saturated ethyl acetate/acetoni

trile solution gave crystals, mp 217-219 C.
EXAMPLE 2

Free biguanide (6.0g, 5.93x10-2 moles) dissolved in
which can be prepared by reacting 2 moles of perchlo
ric acid with 1 mole of biguanide while maintaining the
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reaction temperature in the range of from 0°C. to 20 C.
DETALED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Biguanide diperchlorate,

NH

NH

CIOH3+N-C-NH-C-NH3+CIO,

is a new explosive compound having good impact sensi
tivity combined with excellent thermal stability. The
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data in Table 1 illustrates this.

TABLE 1.
Impact Thermal pa
Sensi- Stabil- (g/
PETN

tivity

ity

0-11

2.2

cm) m.p.
.78 139-42

D
(km/

50

Pri

sec)

(Kbar)

8680

334

Biguanide

1.8

Diperchlorate
ROX

0.20

(140° C)
4.9

(48 hr)
1.

1.91 217.

84.90

328

180 2.05

8754
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What is claimed as new and desired to be secured by
1. Biguanide diperchlorate.
2. A process for synthesizing biguanide diperchlorate
comprising:
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(1) slowly combining an alcoholic solution of per
chloric acid, HClO4, with an alcoholic solution of
biguanide while the temperature of the resulting
mixture is maintained at a temperature from 0 to
less than 20, wherein two equivalents of perchlo
ric acid are used for each equivalent of biguanide,
and
(2) isolating the product biguanide perchlorate.

*Calculated by KSM

The impact sensitivity of biguanide diperchlorate is
comparable to that of Pentaerythritol Tetranitrate
(PETN) and the thermal stability is much greater for 65
biguanide diperchlorate.
Melt-castable mixtures of ammonium nitrate and eth

ylenediamine dinitrate or ammonium dinitrotriazole are

the temperature was maintained between 5 and 20 C.
The addition required 1.5 hours. Then ethyl acetate
(100 ml) was added. This solution was rotary evapo
rated almost to dryness. Then 50 ml of ethyl acetate was
added. This mixture was concentrated almost to dry
ness. This process was repeated. The white solid was
washed with ethyl acetate and then filtered and dried at
room temperature over KOH-P2O5 under vacuum
overnight. Yield: 16.40 g, 91%, mp 217-219 C.
Obviously, numerous modifications and variations of
the present invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims the invention may be
practiced otherwise than as specifically described
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219 C.

(150° C)
(48 hr)

Perchloric acid (17.03 g, 70%, 1.19x10-1 moles, 2 eq)
dissolved in absolute ethanol (20 ml) was added drop
wise. When the addition was about a third complete, the
crystallized portion redissolved. During the addition

herein.

(120)
(40 hr)

absolute ethanol (100 ml) was cooled in an ice bath to 5
C., whereupon some of the biguanide crystallized out.
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