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Preparation and Characterization of DAAF/HATO-based PBX Explosive
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Abstract: In order to promote the development of high-energy insensitive explosives, the preparation of the composite
explosive formed by 3,3'-diamino-4,4'-azofuroxan (DAAF) and 1,1'-dihydroxy-5,5'-bitetrazole dihydroxylamine salt (HATO) was
conducted. DAAF/HATO composite particles were prepared by self-assembly recrystallization technology, then the DAAF/
HATO/F2602 composite was prepared by water suspension method, and the morphology, particle size distribution, crystal structure,
thermal property and impact sensitivity of samples were characterized and tested. The study show that DAAF/HATO is a
petal-like sphere with regular morphology, DAAF/HATO/F2s02 is spherical with a particle size range of 1mm to 2mm, and the
surface is dense and smooth. Compared to the DAAF/HATO, the average apparent activation energy of DAAF/HATO/Fae02 is
increased by 29.24kJ-mol!, and the safety performance is significantly improved.

Key words: PBX explosive; DAAF; HATO; Energetic microspheres; Thermal decomposition analysis

BEE STREM BRI, X2 Y 2 e RER
MERRRER T R 2R, RE YRS RIKEZ
(PBX) JE—FHFEAR & REA RHBUR AT BL, B

PBXN-7 & TATB H1 RDX $&— & RSk,
WEE R 8 160m - s, MRERZ T, HAasw g
PEFas a3,

B AN, HET, TATB fE R & RERT RS B
oy, 1E—FF PBX AN EXEZ RS, 40

WFEHER: 2021-06-17

3,3"-C80k- 4.4 (HAEALLIA (DAAF) 2 —
PP EA R AR, B R |

{EERE T sk (1995-) , 55, (e LOETe, S RepPRRcrEmse.

BEEWE: EEARRAEFHES (No.22005275) o



54 JEESESE . DAAF/HATO 3 PBX MEZG il 45 5 RAF

2022 4F5 1 1

ARG A U, Li 2Kl 45 THE41 DAAF,
J+HH VitonA 1% DAAF ki, B, 5k
DAAF F4ifk. DAAF #tt, DAAF/VitonA & & 41k}
T E PGS E M, DAAF/VitonA & -G FEFI
TATB/VitonA Z-A RSB KR, K,
DAAF A LIfEA TATB BYERAEECA

5,5 -BEDUmE-1,1 - A T FE (HATO ) J&—Fls
RAReE T, 5 RDX filHMX #Lh, e 4tERg
BT, JFEA RS RERARES, AT E S
YEZSIC T 1Y 22857 . Zhou Z5IL 2,4,6- Al JLF 2

(TNT ) A EAARS % T HATO SME E A4

K, 5T HMX fil RDX WIS HIEE, JEF HATO
PR RV OL LA RE, I H ST NTO 1)
Be i FA A4 A RE . (HUZ:, HATO BRI,
PR E 200 ORBEI AR TR 1Y R he
FIMIIERELK

N T TR A TER TS TS S RE RS MIRE
%, AR T HT DAAF H HATO 1) PBX K523
ANBURA SRR R E AL A . S S S SR
B, RESE SEOR S BA I SRR I B 43
Gk, ILAL , SRADKEIF AL T4 T DAAF/ HATO/
Fasox 55 PBX ERJE iR, It SEM. XRD. DSC #il
B I AT T L | TS . RO R
I

1 SCIuERsy

1.1 35

DAAF F1 HATO Hifil, — AR (ZHfE 99.8% )
MR (SR 99.8% ) Hh EZGAER kA7 B
ISl RO B (PVP, K17) I L
ZEMAEARHABRA A w3 AR SR
B (Faeon) W A BRINFER B 20 i A PRAF]
1.2 #igdRe

L PBXN-7 WL 2%, it EXPLOS 1144
PBXN-7 (SR, W1 T —Fihe s KT 8 100
m-s” LT DAAF 19 PBX 25105, W06 1 Fis.
DAAF/HATO 5145 : 5%, 4 DAAF Fl HATO

PR LA (DMSO ) BBk, Krbetr
B TREA IR, B2 DAAF il HATO 5
USSR SRE, B 1g RGN ERR (PVP) 7 A AE
400mL K. HJ5, K DAAF/HATO &L 2.5
mL - min"! FEREEZZIS A PVP W, LA 150t -
min! {FEETEFE 40min, KRR 16°C, 143 |
e B URTIR515%] DAAF/HATO,

®1 EAEHEHIELER

Tab.1 Theoretical detonation velocity of formula explosive
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Fig.l SEM images of raw materials and samples
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Fig.2 X-ray diffraction patterns of raw materials and samples
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Fig&S 'DSC curves of raw materials and samples
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Tab.2 Activation energy and pre-factor of raw materials
and samples
E/(kJ-mol) E/(KT-

Fh Kissinger Ozawa Starink mol™" e R
J5kL DAAF 227.56 236.50 22846 230.84 19.12 0.9873
J5kE HATO 142.57 151.17 14343 14573 11.22 0.9839
DAAF/HATO 222.99 231.93 22389 22627 18.69 0.9941
DAAFHATO/Fun  252.24 261.14 25313 25551 21.67 0.9848
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Tab.3 Thermal decomposition performance parameters of
DAAF and HATO raw materials, DAAF/HATO,
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