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Table 1 Results of the Underwater Small Gap Test for Primary Explosives and PETN
Sample container : polyethylene tube (7mm id, 8.5mm od), Gap : polyethylene
card (6.5mmg¢, 1 or 2mm thick), Water depth : 1m, Distance between sample
and sensor : 1m, Initiator : No.0 detonator

No. Sample S | o || kb | kb | " | ki

1 | No.0 detonator 12.4| 0.10 | 0.37

2 | No.0 detonator (in PET) 13.0| 0.10 | 0.39

3 | No.0 detonator (in PET) 2 7.71 0.07 | 0.35

4 | No.0 detonator (in PET) 2 11.0 0.09 0.35

5 | No.0 detonator (in PET) 2 12.0| 0.08 | 0.37

6 | No.0 detonator (in PET) 2 9.8| 0.07 ] 0.36

7 | No.0 detonator (in PET) 2 10.9 0.08 0.36

8 | ALO, 0.3 0 10.0 0.08 0.38

9 | A0, 0.3 0 10.9 0.08 0.37
10 | PETN 0.1 0 15.7 0.18 0.68 0.31 3.1
11 | PETN 0.3 8 27.4 0.43 1.15 0.79 2.62
12 | PETN 0.3 12 19.0 0.31
13 | PETN 0.3 16 31.8 0.57 1.12 0.76 2.53
14 | PETN 0.3 23 14.1 0.23 0.83 0.47 1.57
15 | PETN 0.3 32 11.4 0.10 0.41 0.05 0.16
16 | PETN 0.3 45 8.0 0.06 0.41 0.05 0.18
17 | DDNP 0.1 16 10.8 0.14 0.51 0.15 1.54
18 | DDNP 0.1 32 10.9 0.14 0.51 0.15 1.54
19 | DDNF 0.1 38 10.8 0.09 0.49 0.12 1.25
20 | DDNP 0.1 45 11.5 0.09 0.37 0.01 0.11
21 | DDNP 0.1 64 10.9 0.09 0.37 0.01 0.14
22 | Tetracene 0.1 32 10.0 0.09 0.46 0.10 1.04
23 | Tetracene 0.1 64 10.9 0.08 0.44 0.08 0.81
24 | Lead azide 0.1 32 11.5 0.14 0.45 0.09 0.88
25 | Lead azide 0.1 45 10.6 0.13 0.46 0.10 0.96
26 | Lead azide 0.1 54 10.7 0.12 0.41 0.05 0.54
27 | Lead azide 0.1 64 11.6 0.08 0.38 0.02 0.18
28 | Lead styphnate 0.1 16 11.4 0.10 0.51 0.15 1.46
29 | Lead styphnate 0.1 32 10.3 0.09 0.52 0.16 1.63
30 | Lead styphnate 0.1 45 11.6 0.08 0.53 0.17 1.72
31 | Lead styphnate 0.1 54 11.3 0.08 0.36 0.00 0.04
32 | Lead styphnate 0.1 64 1.7 0.09 0.37 0.01 0.11
33 | KDNBF 0.1 32 10.3 0.08 0.40 0.04 0.39
34 | KDNBF 0.1 45 11.1 0.08 0.40 0.04 0.43
35 | KDNBF 0.1 64 12.3 0.09 0.39 0.02 0.25
36 | KDNBF 0.1 76 10.6 0.07 0.36 0.00 0.04
37 | Tetracene* 0.1 76 1271 010 | 0.37 0.03 0.27
38 | Tetracene* 0.1 9] 11.8 0.09 0.31 -0.03 -0.33
39 | Tetracene* 0.1 128 9.8 0.08 0.32 —0.02 -0.23
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: Experiments in Himeji Factory of Nippon Kayaku Co. Ltd.
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Fig. 2 Plot of net-Eb vs. Gap Length of the Underwater Small Gap Test for Sensitive

Compounds

Table 2 Shock Sensitivity of Primary Explosives
and PETN by the Underwater Small Gap

Table 3 Results of the Underwater Small Gap and
the Drop Ball Tests for Sensitive Com-

Test pounds
Compounds Gacl:anl?ec:lgth anesl?t?\‘rﬁy Compounds log ! (mm) log Es, ()
Tetracene 91 mm 2.84 Tetrazene 1.95 >0.41
KDNBF 76mm 2.38 KDNBF 1.88 —-1.04
PbNg 64mm 2.0 PbNg 1.81 -1.01
Tricinate 54mm 1.69 Tricinate 1.73 —0.62
DDNP 45mm 1.4 DDNP 1.65 —0.86
PETN 32mm 1.0 PETN 1.51 —-0.15
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(b) Froaleft to right : tetrazens, tricinate and KDNBF

Fig. 3 Recovered Sample Assembilies of the
Underwater Small Gap Test
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Safety Assessment of High-Sensitive Materials (II)
Underwater Small Gap Test of High-sensitive Materials

by Hideo HATANO* Hideo YABASHI** Yuji WADA**
Toshio MATSUZAWA ***Fumio HOSOYA* Masamitsu TAMURA**
Tadao YOSHIDA**

Previously we reported the results of the ignitability, the drop ball and the SC-DSC
tests on the high sensitive materials. When tetracene was tested with the drop ball tester,
we were not able to evaluate the degree of hazardness because the substance was less sen-
sitive to this test. Impact sensitivity of diazodinitrophenol (DDNP), lead styphnate, lead
azide, tetracene and potassium-dinitrobenzofuroxane (KDNBF) have been investigated us-
ing the underwater small gap test. This method indicates that tetrazene has the highest sen-
sitivity of these substances, whereas it had the least sensitivity in the dropball test. The sen-
sitivity order of the underwater small gap test is compared with that of drop ball test.

(*Technology Developement Center, Hosoya Kako Co., Ltd. 1847,0sawa, Sugao,

Akigawa-City 197.
**Department of Reaction Chemistry, Faculty of Engineering, The University of
Tokyo, 7—3—1 Hongo, Bunkyo-ku, Tokyo 113.
+*+*Explosive Dividision, Fine Chemical Gloup, Nippon Kayaku Co.Ltd., Tokyo
Kaijo Bldg., 1—2—1, Marunouchi, Chiyoda-ku, Tokyo 100)
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