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Table 1 Results of drop ball test

No. of Sample PbN, PbN, DDNP DDNP KDNBF DNBF tricinate tetracene  tetracene  RDXY SpPC™
trial ball mass (kg) 0.173 0.173 0.397 0.535 0.173 0.535 0.535 0.535 0.535 0.535 0.036
Impact indirect  direct direct indirect direct direct direct direct indirect direct direct

1 Y(.4) YU.0) Y0.7) Y(1.5 N(0.8) NQ1.7) N(0.7) N.7) NQ(.7) Y(1.0) Y(U.2)

2 N(1.3) N(0.9) N(.6) N(1.4) Y(0.9) NQ1.7) Y(0.8) NQ.7) N(1.7) N(0.9) N(.1)

3 N{1.4) Y(.0) ¥Y(.7) N(l.5 Y(0.8) N(.7) Y (0.7 N{l.7) N(.7) Y(1.0) YQ.2)

4 N(1.5) N(0.9) N(0.6) Y(1.6) N(0.7) N(1.7) N(0.6) N(.D NQ1.7) Y0.99 YQ.D

5 Y{1.6) Y(.0) N(.7) YU.5 N(0.8) NO.7 Y(0.7 N(.7) NQ1.7) Y(0.8) N(.0)

6 N(1.5) Y (0.9 Y (0.8) Y(1.4) N(0.9) N(1.7) N(0. 6} N(L.7) NQ.7) N(0.7) Y. 1)

7 Y(1.6) N(0.8) Y(0.7) N3 Y(1.0) NQ(1.7) Y(0.7) NQ.7) N(1.7) N(0.8) N(1.0)

8 N(1.5) Y(0.9) Y(0.6) N(1.4) Y(0.9) NQ1.7 N(0.6) NQ1.7) N(1.7) Y(©.9) N(1.1)

9 Y=go N(1.6) Y(0.8) N(0.5) Y(1.5) N(0.8) NQ.7) N{©0.7) N(.7) N(1.7) N{©.8) Y(1.2)
10 N=no go N(1.7)  Y(@.7) Y(0.6) N(l.4) Y(0.9) N(1.7) Y{0.8) N(1.7) NQ1.7D N@.9) Y({.D
8] numeral=logH Y(1.8) Y(0.6) Y(0.5) Y(1.5) Y (0.8) YO.7) Y(1.0) N{1.0)
12 N(1.7)  Y(0.5) N0.4) Y(1.4) N(0.7) Y (0.6} Y©0.9 Y0.1
13 Y(1.8) N(0.4) Y(0.5) N(@.3) Y(0.8) N(0.5) N(0.8) NQO.0)
14 N(1.7) N(0.5 N0.49 Y(.49 Y(©.7) N(0.6) Y(0.9) N(1.D
15 Y{1.8) N(0.6) N(0.5) N(1.3) Y(0.6) Y0.7) Y0.8) Y(1.2)
16 N(.7) N0.7) Y(0.6) Y(1.4) N(0.5) N(0.6) N(0.7) N(.1)
17 Y(1.8) N(0.8) Y(0.5) Y(.3) Y (0.6) Y. N(.8) Y(1.2)
18 Y(1.7) Y(0.9) N(0.4) NQ.2) Y(0.5) N(0.6) Y(0.9) N{.D1)
19 N(1.6) N(0.8) Y(0.5) Y(.3) N(0.4) N{0.7) Y(0.8) Y(.2)
20 Y(1.5) Y(0.9) N(0.4) N(.2) N(0.5) N(0.8) N(0.7) N(.D
logHs, 1.64 0.76 0.55 1.38 0.73 0.66 0.84 1.1
logEs, -0.13  -1.01 —0.8 —0.10 —1.04  >0.41 -0.62 >0.41 >0.41 -0.44 —1.34
o of logHs, 0.27 0.45 0.18 0.14 0.43 0.057 0.09 0.044

* SPC : Sporting paper cap



Table 2 Results of ignitability test

Iron-cerium spark test Small gas flame test
Sample
number of times noise time(s) noise
P.N¢ >10 — 5 loud bang
DDNP i no noise <1 no noise
Tricinate 1 loud bang <l loud bang
Tetracene 1.3 10 noise <1 no noise
KDNBF 1 bang <1 bang
DNBF >10 - >10 —
PETN >20 - 10 no noise
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Table 3 SC-DSC results for high—sensitive and other energetic comounds

Tosc Qusc (dQIdt) max Heat of
Sample explosion
(T) (cali g) (mW/min) (call g)
Pb(Ny), 327 234 228 3917
326 255 245
DDNP 149 812 H.0 820%
148 832 10.0
Tricinate 270 453 364 370
270 461 300
Tetracene 149 795 325 664%
KDNBF 182 823 511
184 815 450
DNBF 252 1196 7.3
250 1123 7.3
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Safety Assessment of Hign-Sensitive Materials ( I)
Ignitability, Drop Ball and SC—DSC Tests of High —Sensitive Materials

by Hideo HATANO* Fuziroku YOSHIZAWA** Hideo YABASHI**
Yuji WADA** Masamitsu TAMURA** Fumio HOSOYA*
and Tadao YOSHIDA**

High-sensitive materials are important for making pyrotechnic products. These
materials are very senmsitive to outside stimuli and can easisy cause accidents.Safety
assessments must be performed to avoid accidents when dealing with new high-sensitive
materials.

We have investigated the properties of lead azide, diazodinitrophenol, lead styphnate,
tetracene, dinitrobenzofuroxan (DNBF) and potassium-dinitrobenzofuroxan (KDNBF)
using the ignitability, the drop ball and the SC-DSC tests. The results are summarized
as follows :

1) The sensitivity of tetracene cannot be evaluated with the drop ball test.

2) When testing primary explosives it is necessary to use a test which is more precise than
the ignitability test used in this work.

3) Proper values for decomposition heat are not always obtained when testing primary ex-
plosives using the SD—DSC test.

(*Technology Development Center, Hosoya Kako Co., Ltd. 1847, Osawa, Sugao,

Akigawa-City, Tokyo 197.
**Department of Reaction Chemistry, Faculty of Engineering, The University of
Tokyo, 7—3—1 Hongo, Bunkyo-ku, Tokyo 113.)
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