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Fig.3 Photographs of UN gap test 1(a) device
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Table 1

Results of hazardous materials identified by UN gap test 1(a)

3

3

sample initiating explosive pi/g - cm” m/g p,/g - cm” length of breach/mm witness plate result
AN TNT 1.63 402 0.800 400 no-dent -
AP TNT 1.63 224 0.446 400 hole +
AN explosive 1# TNT 1.63 469 0.933 400 dent +
AN explosive 2* desensitized RDX 1.65 444 0.883 400 hole +

Note: p; is the density of initiating explosive, g - cm~3; m is the charge mass, g; p, is the charge density, g - cm™. “+” represents there is dent or hole in witness

plate; “-” represents there is no-dent in witness plate.

a. scrap of pure AN sample  b. scrap of pure AP sample

c. scrap of suspected d. scrap of suspected

AN explosive 17 AN explosive 2*

B4 i AN 2l AP Ko BEURS B K 25 17 27 RE B I SR % U
Fig.4 Scrap photographs of pure AN, pure AP and suspected
AN samples 1* and 2*
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Fig.5 Schematic diagram of cap sensitivity test 5(a) device
1—electric detonator, 2—fibreboard tube, 3—sample,

4—witness plate, 5—steel ring
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Table 2 Results of cap sensitivity test 5(a) for AN, AP and

their admixtures

sample  state m/g p,/g+cm™ witness plate result

pure AN grain 656 0.881 no-dent -

pure AP 5pum powder 284 0.381 hole +

ANP-1 admixture 604 0.811 hole +

ANP-2 admixture 498 0.668 hole +
Note: “+” represents there is dent or hole in witness plate; “-" represents

there is no-dent in witness plate

A
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Fig.6 Scrap photographs of cap sensitivity test 5(a)
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a. suspected black powder b. before ignition c. after burning
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Fig.7 Photographs of qualitative identification test for suspec-

ted black powder
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Fig.8 Principle diagram of lead plate test for detonator

1—industrial detonator, 2—Ilead plate, 3—Ilead plate holder
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Table 3 Results of lead plate test for suspected electric detonator

sample confinement @/mm @, /mm

E-1 16.58 16.38 16.38 16.45

E-2 15.30 15.02 15.02 15.11
holder

E-3 15.52 15.64 15.90 15.69

industrial detonator 8* 14.52 14.75 14.69 14.66

Note: @ and @ are the diameter of lead hole and its mean value respectively.

a. samples of electric detonator  b. test setup

c. lead witness plate
9 BEIHL TR B4 IR I

Fig.9 Photographs of identification test for suspected electric

detonator
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b. burning
B 10 B KR E ML K R
Fig. 10

pected safety fuse

c. after burning

Photographs of qualitative identification test for sus-

a. test setup b. lead witness plate  c. all lead
witness plates
BT BRI 1R E I

Fig. 11

detonator 1#

Photographs of identification test for suspected flash

b. test setup

c. all lead witness plates
B2 BERL K R 27 e i R

Fig.12 Photographs of identification test for suspected flash
detonator 2*
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Table 4 Results of lead plate test for suspected flash detonator 1%

sample No. confinement &/mm @, /mm
1-1 12.06 12.16 11.94 12.05
1-2 12.92 13.02 13.10 13.01
1-3 13.34 13.36 13.26 13.32
1-4 12.44 12.54 12.50 12.49
flash 1-5 i 12.78 12.62 12.50 12.63
detonator 1* 1-6 stationary 12.68 12.77 12.70 12.72
1-7 13.00 13.08 13.18 13.09
1-8 13.04 12.82 12.98 12.95
1-9 12.48 12.32 12.38 12.39
1-10 12.84 12.76 12.94 12.85
industrial 1-11  stationary 11.07 11.14 10.90 11.04
detonator 8% 1-12  holder 14.52 14.75 14.69 14.66

Note: @ and @, are the diameter of lead hole and its mean value respectively.

®5  BERUAEE 2" WA BRS04 R
Table 5 Results of lead plate test for suspected flash detonator 2*

sample No. confinement @®/mm @, /mm
2-1 12.68 12.72 12.74 12.71
2-2 13.04 13.06 13.10 13.07
2-3 13.08 13.06 13.02 13.05
2-4 12.74 13.04 13.14 12.97
flash 2-5 i 13.46 13.44 13.50 13.47
detonator 2* 2-6 stationary 12.94 13.00 12.72 12.89
2-7 12.26 12.18 12.10 12.18
2-8 13.13 13.18 13.02 13.11
29 12.53 12.42 12.33 12.43
2-10 12.95 13.02 13.03 13.00
industrial 2-11  stationary 11.32 11.48 11.26 11.36
detonator 8% 2-12  holder 15.45 16.06 15.76 15.76

Note: @ and @ are the diameter of lead hole and its mean value respectively.
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Identification and Evaluation of Suspected Hazardous Materials

SONG Qing-guan’?, LIU Qing-jie'*, JIA Lu-chuan'?, GAO Da-yuan'?, LU Zi-jian'*, XIANG Yong'*, CAO Wei'*,
CAO Luo-xia'*?
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. Robust Munitions Center, CAEP ,Mianyang 621999, China)

Abstract: To cooperate the identification and evaluation of suspected hazardous materials for public security department, the
national standards including “ Guidelines for physical hazard testing of chemicals” and “GB/T13226 —-1991 lead plate test for
industrial detonator” issued by country were systematically applied to the identification and evaluation of explosiveness test for
hazardous materials. Among them, the UN gap test 1 (a), Koenen test 1 (b) and time/pressure test 1 (c) were applied to identify
whether the hazardous materials had explosiveness or not. The cap sensitivity test 5(a) was applied to determine the sensitivity of
hazardous materials on strong mechanical stimulation. The lead plate test was applied to identify whether the electric detonator,
safety fuse and flash detonator had explosiveness or not. With above-mentioned test methods, the identification and evaluation of
combustibility or explosiveness for hazardous materials including ammonium nitrate ( AN ), ammonium perchlorate ( AP),
suspected black powder, fuse, suspected AN explosive, suspected electric detonator and flash detonator obtained from public
security department were performed. Results show that the AN can not be initiated with industrial detonator, while the AP and AP/
AN mixture have explosiveness and can be initiated with industrial detonator, the effectiveness of the identification and evaluation
standard of the explosiveness test is verified. Whether or not suspected AN explosive has explosiveness can be identified using UN
gap test 1 (a). Whether or not suspected black powders and safety fuse have combustibility can be qualitatively identified using
combustion test. Whether or not suspected electric and flash detonators have explosiveness can be identified using lead plate test.
Key words: UN gap test 1(a); cap sensitivity test 5(a) ; lead plate test; suspected hazardous materials; identification
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