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Fig. 1 Schematic diagram for preparation of FOX-7 based
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Fig.2 SEM images of FOX-7 based PBXs composited by dif-

ferent binders
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Fig.3 XRD patterns of FOX-7 based PBXs composited by dif-
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Fig.4 DSC curves of FOX-7 based PBXs composited by different binders
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F1 ARREFEEFIN FOX-7 3 PBXs 19 3h 712 KA S1 % B8
Table 1

Thermodynamics and kinetic parameters of FOX-7 based PBXs composited by different binders

E, |gA T, T, AS AH" AG”
samples B B P . 71 71

/ kJ-mol /s /°C /°C /)+mol™" K / kJ+mol / kJ-mol
FOX-7 219.10 22.42 228.50 227.89 171.78 215.02 130.56
PBX with ACM 179.94 18.50 221.15 232.72 96.77 175.84 128.01
PBX with Foira 197.65 20.31 216.90 227.27 131.94 193.58 129.15
PBX with Fre02 217.39 22.22 225.71 235.45 167.85 213.24 129.51
PBX with Estane 5703 195.84 20.01 216.89 227.37 125.77 191.76 130.13

Note: E, and IgA are the activation energy and pre-exponential factor of thermal decomposition of the samples determined by Kissinger method. T, refers to the val-

ue of the peak temperature corresponding to B—0, T, is the corresponding critical temperature of thermal explosion, AS”, AH"and AG" are the entropy of ac-

tivation, enthalpy of activation, and free energy of activation of the exothermic decomposition reaction, respectively.
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d il e 43 5l % /8 FOX-7 Bk, &% Fo,,,, Estane 5703, ACM #lI
F,e0, 9 PBX)

Fig.5 H.,, of raw FOX-7 and FOX-7 based PBXs (a, b, c, d
and e are raw FOX-7, PBX with F,,,,, Estane 5703, ACM
and F,,,, respectively)
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F PBXs 521 .
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= 200 nm

c. 4% d. 5%

B 6 K[ & & Estane 5703/F,,,, & Bl % 457 FOX-7 3k PBXs
M1 SEM [l

Fig.6 SEM images of FOX-7-based PBXs with different con-
tent of the compounded binders containing Estane 5703 and

F,.0, at the mass ratio of 4:1
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4 g
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Fig.7 DSC curves of FOX-7 based PBXs with different content of the compounded binders under different heating rates
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Effect of Binders on Properties of FOX-7 based PBXs by Spray Drying

YANG Yue', Ll Xiao-dong®’’, DONG Zi-wen', KONG Song', WANG lJing-yu*’

(1. School of Materials and Chemical Engineering, School of Safety Engineering, Ningbo University of Technology, Ningbo 315211, China.; 2. School of
Environment and Safety Engineering, North University of China, Taiyuan 030051, China.: 3. Shanxi Engineering Technology Research Center for Ultrafine
Powder, North University of China , Taiyuan 030051, China)

Abstract: To figure out the coating mechanism of polymer bonded explosives (PBXs) prepared by spray drying and the effects of
binders types and contents on the performance of PBXs, refined 1, 1-diamino-2, 2-dinitroethylene (FOX-7) and FOX-7 based
PBXs with different binder types and contents were prepared by spray drying at the presence of poly ester urethane elastomer (Es-
tane 5703), fluororesin (F,,,,), fluorine rubber (F,,,) and acrylic rubber (ACM) as binders, respectively. The surface morpholo-
gy, crystalline states , thermal decomposition properties and impact sensitivity of the samples were characterized by field emis-
sion scanning electron microscopy (FE-SEM), X-ray diffractometer (XRD) , differential scanning calorimeter (DSC) and impact
sensitivity instrument, respectively. The results indicated that the crystalline state of the resulting samples was a-type. The FOX-7
based PBXs composited by Estane 5703 had the best sphericity, surface smoothness and mechanical safety, while the apparent
activation energy decreased by 10.61%. The PBXs composited by F,.,, exhibits satisfactory thermal stability. Both binders can ef-
fectively reduce the impact sensitivity of FOX-7. When the compounded binders containing Estane 5703 and F,,,, at the mass ra-
tio of 4:1 content was 3%—5%, the surface of FOX-7-based PBXs particles is smooth and the adhesive effect is attractive. When
the compounded binder content was 5%, the resulting FOX-7-based PBXs possess excellent safety performance. The compositing
structure and desensitization mechanism of binders in PBXs obtained by spray drying were analyzed from the microscopic mor-
phology of FOX-7 in molten state. And the comparative analysis of impact sensitivity, atomic ratio of surface elements and chem-
ical state changes between refined FOX-7 and resulting PBXs was carried out to verify them.
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