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Table 1 Ignition points of various primary
explosives (from DTA)

Heating rate ; 5°C/min.

) . ’ Sample [gui_tion
Primary explosives weight point
| (mg) | ()

Hg (ONC), | 5 182
Hg(ONC):(7):KCIO(3) 30 184
DDNP 1 51 162
DDNP(): KCIOKS) | 30 | 152
Tetracene l 10 l 148
Lead-Styphnate 10 ! 263
Pb(SCN),(5) : KCl0:(5) ’ 20 180
Pb(SCN).(5) : PbO,(5) 20 | 242
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L, RSBEL ETCRBSRMMTIbUSBEIZIT,
FREOBENNMU, MBHERE B, BRAN
KBIBITT5 b0 LR shs,
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Table 2 The effect of the heating rates on the
temperature (°C) for the explosions
of the various primary explosives.

Sample weight ; 20mg

- B 7 ereating raic (‘C/;xin)

Primary explosives

\ 305 (102
Hg (ONC), 178 | 179 | 185 | 182
Hg(ONC)L(5) : KCIOy(5) 1 184 | 184 | 160 | 187
DDNP | 158 | 160 ; 153 | 162
DDNP(5) : KCIOy(5) ‘150 153 | 144 | 155
Tetracence 140 | 142 | 264 | 143
Lead Styphnate 1258 | 262 | 182 | 266
PH(SCN).(5) : KCIO«(5) | 178 | 180 | 182 | 183
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Fig. 2 Logarithmic plot of ignition curves of various primary explosives.
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Fig. 3 Logarithmic plot of ignition curves of various primary explosives-

potassium chlorate mixtures
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Table 3 Activation energies and ignition points
of various primary explosives

Activation Ignition
. . point for
Primary explosives ( Kecx;e];‘g b SSet(: cg)day

Hg(ONC), 31.99 204
DDNP 37.93 176
Tetracene 32.45 147
Lead-Styphnate 62.15 292
Hg(ONC),(7) : KCIOy(3) 30.16 212
DDNP(5) : KCIO4(5) 32.90 162
Tetracene(5) : KCl0,(5) 30. 16 147
Lead styphnate(5): KCIOW®) 54.8¢ | 285
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Fig. 4 Effect of masses on the initiations of
the explosions of diazodinitrophenol
and mercury fulminate.
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Table 4 Critical explosion temperatures
for the mercury fulminate and
dinzodinitrophenol

Sample weight Mercury Diazodinitro-
(mg) fulminate phenol
3 164 153
5 } 158 146
0 150 140
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Fig. 5 Effect of weight of sample on induction period of

mercury fulminate.
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Fig. 7 Effect of reaction vessel on induction period of mercury

fulminate.
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Fig. 9 Effect of compression on induction period of mercury fulminate
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Fig. 11 Effect of heat treating on induction
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Table 5 Memory effects of various primary explosives

- Average delay to! . : N T
Primary explosive Temperature igniltiiig:ﬁ:igngyle St::s:%t:llg :'?ffg:y é?xl;!?:alggg Tminnlte}:'?;lmg
© (sec) (sec) (sec) (sec)
Hg(ONC), 190 1.2 5 8.2 | 13.2
DDNP 165 11.0 5 7.6 | 12.6
Tetracene 140 9.0 2 8.2 10.6
Lead styphnate 280 12.0 5 8.8 13.3
Hg(ONGC,)(7)-KCI04(3) 200 10.6 5 7.2 12.2
DDNP(5)-KClO,(5) 160 7.6 3 5.8 8.8
Pb(SCN),(5)-KCIO(5) 190 9.8 5 6.9 1.9
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Fig. 12 X-Ray diffraction of diazodinitrophenal
A; Heat treating, none
B; Subheating, 165°C—5sec.
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Behaviours of Primary Explosives. V.

“Heat Sensitivity of Primary Explosives.”

Kazumoto Yamamoto*

Determination methods were studied and
comparison was made with respect to the
heat sensitivity of various primary explosives.

When heat is applied to samples uniformly,
the ignition point is recognized to fall with
the rate of heating. The volume of sample
also is found to have effect on the ignition
point.

In its determination, the induction period
is found to be influenced by, the volume of
sample, conduction of fabrication, thermal
conductivity and thermal capacity of the
heating vessel.

In the case of slow application of heat in
which self-heating effect manifests itself, the
ignition point falls as the volume of sample
increased.

In the determination of induction period,
however, the apparent heat sensitivity begins
to fall when the volume of sample exceeds
a certain magnitude, with result that the
linear relation between log r and 1/T falls
to appear.

This tendency is more conspicuous when:
the thermal conductivity of reaction vessel is.
small.

Ignition points and induction periods were:
determined of mercury fulminate, diazodinit-
rophenol, tetracene, lead trinitroresorsin and
lead thiocyanate-potassium chlorate.

In heat sensitivity, their order (from higher
to lower) is; tetracene, diazodinitrophenol,
lead thiocyanate-potassium chlorate, mercury
fulminate, lead trinitroresorsin.

When potassium chlorate is incorporated,
tetracene and diazodinitrophenol have their
heat sensitivity sharpened, while mercury
fulminate has its heat sensitivity  turns.
delicate,

Primary explosives with lowered purity
exhibit higher heat sensitivity.

(* Research Laboratory for the Department of
Explosives, Ashahi chem. Ind. Co. Ltd., and the
Department of chemistry, Institute of Technology,.
Kyushu. ) ‘
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