w52 ol Mo s M Vol.52 No.6
2023 412 H Explosive Materials Dec. 2023

doi:10.3969/j. issn. 1001-8352. 2023. 06. 005

% |H HTPB El{kHE#HFIF L B Z U IED
KB A igit”
AT a mY R FREY E Y kIA®
DOF ek FHRIEE 4 T425%% (LB KR ,030051)

@ B #RaB R A S B A PR 8] (A6 ,100000)
BT T R A4 AP AL A FRA &) (L7118 ,111001)

[ E] HXTEIHEERAEER GO L4 SR Wit T B IH HTPB B4 i 500 7% Ak il 2 2L A0 K 25 1)
FEREECL DT, RSB AL PR R G B, (B0 Al =R B 4 1 Sy X, ST H b pR A, AR Tl KE 24 1) — M
PERBIN B 29 2%, B SR it J5 15 2 4 A o 48 1) L AR K 24 1) S A B T, 5 % S T [ A e s 70 o o 3 Ak 45 19
FLALKE 2GR R SRR RASHEAT T EIO TR, S5 R Y R R B B0k 24, 62% | FL AL LT T i
SR 75.38% Bt AL A B RLIE M 2 SR A MERE R A, BTSRRI 3 351. 935 ki kg, JE R 5 182. 02 m/s, iR
H72728.81 K, MR N 919.59 L/kg, A PR IH B AL B9 0 R AL B AR A TR 2%

[XEER] R IH AR Bl 3t LA KE 24 SR AL P

[42E5] TQ560.9; X789

Formula Design of Emulsion Explosive Prepared from Waste
HTPB Solid Propellant

HAN Minghao”, LIU Wei”, ZHANG Lianshe®, DONG Chenhua®, WANG Hao®, SHEN Wenlong®
(DSchool of Environment and Safety Engineering, North University of China ( Shanxi Taiyuan, 030051)
)China Rongtong Resources Development Group Co. , Ltd. (Beijing, 100000)
(®Qingyang Chemical Industry Co. , Ltd. (Liaoning Liaoyang, 111001)

[ ABSTRACT] A basic formula for preparing converted emulsion explosives by waste solid propellants has been designed
to achieve the goal of resource utilization of waste solid propellants. The objective function was established by calculating
the assumed chemical formula and writing the explosion reaction equation. The constraint conditions were determined based
on the general performance of industrial explosives. After planning and solving, the optimal formula for converted emulsion
explosives was obtained. And theoretical calculations were conducted on the detonation heat, detonation velocity, detona-
tion temperature, and detonation volume of converted emulsion explosives under different solid propellant additions. The
results show that, when the mass fraction of solid propellant is 24. 62% and the mass fraction of emulsion matrix is
75.38% , the comprehensive performance of converted emulsion explosive is the best. The theoretical detonation heat is
3 351.935 kJ/kg, the detonation velocity is 5 182.02 m/s, the detonation temperature is 2 728.81 K, and the detonation
volume is 919.59 L/kg. It provides a theoretical reference for the resource reuse of waste solid propellants.
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Tab.1 Properties of converted emulsion explosive with different additions of HTPB solid propellant
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5 Cs 3, Hss 7305505 Nyg 5, Cly pgNay 4o Al 5 2 783.10 -0.054 4.779.49 2 339.70 950. 68
10 Cs o Hss 03055 41 Nig 01 Cly ssNay 3, Al 55 2 943.48 -0.067 4 900. 45 2 446.12 942.76
15 Cs 0o Hgy 15054 59 N7.5, Cly g3 Nay 55 Al 5 3103.85 -0.080 5016.77 2 552.69 934. 84
20 Co 2 Hsz 5054 5, Ny; 0, Cly 4y Nay (Al 3264.23 -0.092 5 128.75 2 659.55 926.91
25 Ce.5oHsy 5105355 N6 51 Cl, 3 Nay (g Al g5 3 357.79 -0.105 5 185.28 2 733.88 918.99
30 Ce.5oHs1 700333, N6 00 Cly g6 Nay o3 AL g 3434.63 -0.118 5 227.44 2 800. 94 911.04
35 G, 12 Hsg 500550 Ny5.50 Cly oy Nag o6 Al 5 3511.48 -0.130 5 268.34 2 869. 06 903. 14
40 G742 Hs0.00 032,25 Nis 00 Cly oy Nag g AL 53 3 588.33 -0.143  5308.01 2938.28 895.22
45 Cy. 72 Hy9 25051 26Ny 50 Cly 4o Nag g Al 5 3 665.17 -0.156 5 346.46 3 008. 68 887.29
50 Cy 00 Hys 45 051,24 Nyy 0 Cly 7 Nag 5, Al 3742.02 -0.168 5 383.70 3 080.28 879.37
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Fig.1  DSC curves and TG curves of the samples
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