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Fig. 1 Furnace layout for differential
thermal analysis
A; Furnace 13; Metal block(Brass)

C; Sample tube (Silica) D; Protect tube (Silica)

I; Reference materinl  S; Sample
(a-AlOy)

T}; Cu-K thermocuple  T:; Ar-Cr thermocuple
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A. DTA. trace of mercury fulminate
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B. Thermal detomposition curve of
percury fulainate.

Fig. 2 Differential thermal analysis
and thermal decomposition
of mercury fulminate,

Sample weight: 50mg
Heating rate : 5°C/min.
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Fig. 3 Thermal decomposition of
' mercury fulminate

Sample weight; 6. 15mg
Heating rate ; 10°C/min.
CO, stream ; 4~5m//min.
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Plate 1. Decomposition of mercury fulminate by heat.

Heating rate; 3°C/min.
A; 25°C, B: 120°C, C; 140°C
D; 160°C, E; 180°C, F; 220°C

Plate 2. Electron micrographs of
mercury fulminates.

A; Heat treating, none
B; Heat treating, 130°C, 10min.

SOLIIZHARIR, 1BEEART SHEI
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BEEHELNDEF A 2 EEL L V20, BHOW
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Fig. 4 X-Ray diffraction of mercury
fulminates_obtained from th-
ermal decomposition,

Thermal decomposition
A; none B¢ 100°C, 30min.
C; 120°C, 30min. D; 130°C, 30min.
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Table. 1 Carbon and nitrogen contens of mercury fulminates
obtained from thermal decompositions

Temp. Time Carbon

Nitrogen Element ratio
decomposed | decomposed
°C) (min) (%) (%) Carbon : Nitrogen
none none 8.28 9.56 1.00:0.99
100 30 7.89 9.99 1.00:1.08
120 30 5.91 9.43 I 1.00:1.36
130 10 5.96 9.41 | 1.00:1.35
140 10 5.61 9.09 1.00:1.39
Theoretical value 8.45 9.86 | 1 : 1
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Fig. 5§ Differential thermal analysis of
mercury fulminates obtained
from thermal decomposition.

Thermal decomposition.

A None

B; 100°C, 30min.
C; 120°C, 30min.
"D; 130°C, 30min.

Heating rate; 5°C/min.
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Table. 2 Carbon and Nitrogen contents
of various mercury fulminates

Element

Element ratio
Sample e =
("(’,l;: ;) n N“;ngICarbon : Nitrogen
a D 7.49 | 8.65 1.00:0.99
|
b ; 8.19 9.57 1.00: 1.00
c . 8.28 9.62 1.00:1.00
d l 8.40 | 9.71 1.00:0.99
Theoretical | 8.45 | 9.86 1.00:1.00
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Fig. 6 X-Ray diffractions of various
mercury fulminates
Purity
a;89.29%, b; 98.39, c; 98.6%, d; 98.9%
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Plate 3. X-Ray diffraction of mercury
fulminates.

A; Sample a (89.29%)
B; Sample ¢ (98.6%)
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Fig. 7 Thermal decomposition rate of
various mercury fulminates.

Heating rate; 10°C/min,
CO, stream; 6m{/min.
Purity
a;89.2%, b;98.3%, c;98.6%, d;98.9%
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Fig. 8 DTA. trace of various mercury
fulminates

Sample weight; 35mg,
Heating rate; 5°C/min.
Purity: a; 89.2%, 1;98.3%
c; 98.0%, d;98.9%
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Behaviours of Primary Explosives 1.

“Thermal Decomposition of Mercury Fulminate”

K. Yamamoto*

The behaviours of primary explosives used
for detonators were studied experimentally.
The initiation mechanism of mercury fulmi-
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nate was studied in this paper by means of
X-Ray diffraction, electronmicroscope, eleme-
ntal analyzer et etc.
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The decomposition of its crystalline mole-
cules in general proceeds in several steps,
and initial step in the decomposition may
involve the collapse of crystals,

The crystal of mercury fulminate uncryst-
allizes at about 120°C, and then breaks up
into fragments accompanied by the generation
of gas at the temperature exceeding 150°C.

The rate of decomposition progresses in
proportion with the increase in the surface
area. Mercury fulminate decomposes with
generating a large volume of heat and gas.
The heat generating in slow thermal decomp-
osition increases the temperature of the sys-
tem and finally initiates an explosion. When
the heating rate is very slow, mercury ful-
minate decomposes slowly into non-explosion
substance.

The decomposition is mainly thermal, but
it may be assumed that the early-stage deco-
mposition will also be caused by the physic-
ochemical change of explosives in solid state.

The gaseous products evolved from the
thermal decomposition of mercury fulminate

in its early stage are carbon mono-oxide and
carbon di-oxide, and in its accelerated stage,
nitrogen gas.

With the deterioration of the purity of
mercury fulminate, the decomposability at
low temperature increases, but the decompo-
sition rate decreases at high temperature,

The initiation mechanism of mercury ful-
minate comprises the following stage; Initial
step in the decomposition involves the colla-
pse of crystal which may be governed by a
number of factors such as the formation of
nuclei on or within the crystal and by the
existance of foreign- substances and lattice
defects.

The second step is the breaking-up into
fragments of crystals. Thirdstep is the evol-
ution of heat and gas. This decomposition
is accelerated and leads to the initiation
of explosion resulting from increasing
(* Research
Laboratory for the Department of Explosives,

Asahi Chemical Industry Co., Ltd.)

temperature of the system.
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