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Fig.1 Schematic diagram of LA primary explosive synthesis
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Fig.2 Schematic diagram of LA microspheres prepared by

flow-focusing microfluidic chip

3 #R5iTiE

3.1 LARBANG &R R
3.1.1  FIEX Pb(N,),# A0

k25 52 N 4 YA AR A TP (1) 3 X T UE )
B2, il i T A 0.5 mol- L' 1 Pb(NO,) , ¥ i
1T mol- L™ #Y NaN, i W, 38 1o 16 378 52 I 5 50 i W
B UL Bl R AR A I A e R B 4 o 0.5,
N Lk

www.energetic-materials.org.cn



DL 42 1R ] 8 B A T AR R 2 % O ek

453

1,2,4,8 mL-min™'. 45 B i 3 iR, Al LA
B, 0 R BT A B LA 0ROk B R R
L, FE RN 8T AR A5 10 0RO ¥ R4 43 1o 1,20,
1.25,1.17,1.01,1.27 pm, ¥/ F 3 BH K B A AL
19 2.52 wmo Bl VA VDI 0 1 K, TR R AR 2 B R

d. 4.0 mL-min”'

B3 RIEIEEE F A LA AR 20 F S B
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Fig. 5 SEM and distribution histogram of microsphere LA
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Fig.6 XRD spectra and DSC curves of powder LA, microfluidic LA, and microsphere LA
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Table 1  Sensitivity test result

number sample impact sensitivity (H,,) / cm electric spark sensitivity(E,) / kV flame sensitivity (L)) / cm
positive 1.97

1 powder LA 25.5+3.9 1.98 26.3
negative 1.99
positive 2.00

2 microfluidic LA 24.1+4.5 2.10 19.7
negative 2.20
positive 3.08

3 microsphere LA 12.1£3.9 2.97 16.1
negative 2.86

mass of the drop weight: 800 g
test conditions charge: 20 mg

test numbers: 30

capacitance: 10000 pF
resistance: 100 kQ)

electrode gap: 0.5 mm

polarity: positive & negative

Charge: 20 mg

test numbers: 30

charge: 25 mg
test numbers: 30
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Fig.7 Schematic diagram of explosion pressure test device
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Table 2 Detonation Pressure test result

charge integral unit integral

sample /mg value/10™°  value/107°-mg™' averase
6.07 5.414 0.892

powder LA 7.23 6.013 0.832 0.827
6.63 5.013 0.756
7.75 10.694 1.380

microfluidic LA 6.83 6.174 0.904 0.999
7.39 5.280 0.714
5.35 5.838 1.091

microsphere LA 4.77 6.675 1.399 1.353
4.64 7.282 1.569
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(2) XRD F1 DSC ] 3 25 5 3= 81, Jr il 28 A 4 3k
LA Bk LA Y R o B0 G A, ELAMOTR LA B S0 3% 1 v T
HRL T VR A R R LA
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Preparation and Modification Technology of Lead Azide Primary Explosive Based on Microfluidics

HAN Rui-shan'?, ZHANG Fang’, LU Fei-peng’, WANG Yan-lan*, ZHANG Lei*, CHEN Jian-hua*, ZHANG Rui*,

WANG Hai-fu', CHU En-yi’

(1. School of Mechatronical Engineering » Beijing Institute of Technology s Beijing 100081, China; 2. Science and Technology on Applied Physical Chemistry
Laboratory , Shaanxi Applied Physics-Chemistry Research Institute, Xi"an 710061, China)

Abstract: The conventional lead azide (Pb(N,),, LA) preparation process has problems such as the risk of self-explosion. Aim-
ing at the above problems, the spin-T microfluidic chip with the characteristics of short diffusion distance, large specific surface
area, and continuous reaction was used as a microreactor. And then, the LA primary explosive synthesized by microfluidics was
spherically modified by using the flow-focusing droplet chip. The effects of the flow rate, crystal form control agent, and other
factors on the product were investigated by SEM, XRD, and DSC. The sensitivity and explosion performance of microfluidic LA,
microsphere LA, and powder LA were compared. The results show that by controlling the microfluidic reaction parameters, the
particle size of the LA can be effectively controlled, and they were all a-type. After the spheroidization, the impact sensitivity H.,,
(25.5 cm to 12.1 cm) was significantly improved, but the electrostatic spark E;, (1.98 kV to 2.97 kV) and flame sensitivity L,
(26.3 cm to 16.1 cm) were reduced. At the same time, the detonation pressure was increased (by 63.6% ). It shows that the mi-
crofluidic technology was an effective method that can safely prepare and modify the LA primary explosive, which provided an
idea for the controllable preparation and regulation of sensitive primers.

Key words: microfluidic;primer;lead azide(LA) ;spheroidization;sensitivity
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