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
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temperature of the system.
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Table 1 Mercuric Fulminate and Mixtures
Sample Sl;-apc Density \zelocity Sample Shape Density Velocity -
m/s) (m/s)
Fulminate only 1mmg¢g 1.56 2,730 | Fulminate only 2mmg 1.52 2,690
Mixture No. 1 " 1.41 2,770 Mixture No. 1 ” 1.47 2,510
No. 2 ” 1.51 2,850 No. 2 ” 1.47 2,570
No. 3 ” 1.56 2,790 No. 3 ” 1.45 2,440
No. 4 ” 1.49 2,700 No. 4 » 1.42 2,440
No. 5 ” 1.49 1,330* _No. 5 ” 1.42 2,590
No. 6 ” 1.33 | combustion No. 6 ” 1.39 1,670%
No. 7 ” 1.43 | combustion No. 7 o 1.58 | combustion
No. 8 ” 1.49 | combustion No. 8 I'4 1.47 | combustion
Fulminate only ” 2.63 3,680 Fulminate only " 2.21 3,490
Mixture No. | ” 2.48 3,680 Mixture No. 1 ” 2.15 3,450
No. 2 ” 2.37 3,610 No. 2 ” 2.06 3,470
No. 3 ” 2.35 3,620 No. 3 ” 1.97 3,400
No. 4 " 2,37 3,620 No. 4 n 2.05 3,410
No. 5 " 2.24 3,560 No. 5 ” 2.06 3,380
No. 6 ” 2.16 3,280 No. 6 ” 1.97 3,150
No.7 » 2.07 3,260 No.7 = 2.06 3,100
No. 8 " 1.98 | combustion No. 8 ” 2.11 2,560%

Tabel 2 Composition of Mixtures

Mol ratio
Fulminate : KClO,
:

11 (Equivalent)

- Number
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Det. Vel.| Covolume
Qkcal/mol (=1 (a)

PbN, 110.5 2,686 0.461
AgN, 67.8 2,714 0.416
CdN, 107.9 2,433 0. 301
Fulminate 123.0 2,150 0. 366
DDNP 229.1 | 0. 504
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Measurement of Detonation Velocity by an
Image Converter Tube (Part II)

by Yojiro Mizushima, Yoshinobu Nakano and Yukio Tanaka

Further experiments have been conducted
to obtain data of detonation velocities of
initial explosives by the method which was
reported in Part 1. The method is suitable
for measuring about dangerous explosives,
since quantities needed are quite small such
as 50mgs.

Results were obtained with five azides and
four organic initiating explosives which were
charged in grooves or in holes in steel or in

plastic plates, and initiated by electric spark
(Fig. 1). Velocities were plotted against
loading densities (Fig. 2~8).

All the azides had velocities independent
of radii of cartidgas, while DDNP etc.
showed marked dependence of velocities on
their radii in the range of the experiments.

Accuracy of the method was discussed
referring to luminous zone length of detona-
tion.
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