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Fig.2 Particle size distribution of ultra-fine HNS-F
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Table 1 Comparision of particle size parameters

D, o D, s D,y D, , surface area
lot number 1 'S : - 2 1
/pm / pm / pm /pum /m” . g
HNS-1I 6.24 25.52 50.16 27.18 0.73
HNS-F 0.27 1.74 9.44 1.44 9.10
Note: D, , ,, the ratio of less than value particles to all particles is 10% ;

D, o5, the ratio of less than value particles to all particles is 50% ;
D, 4., the ratio of less than value particles to all particles is 90% ;

D, 5, the volume mean diameter; SSA,specific surface area.
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Table 2 Threshold energy for slapper detonator charged HNS-F

) Xy Xy Mo Ho.999 Es, Eo o
lot number o

/kV /kV /kV /kV 2 2
HNS-F 2.80 1.80 0.1016 2.25 2.65 0.557 0.772
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Table 3 Thermodynamics parameters of HNS

heating rate

/C - min~! AH/) - ¢

HNS-1I HNS-F
U T,/C T./C AH/J-g' T,/C T,/T

5 1703 339.79 317.33 1294 336.40 317.40
10 2124 349.49 317.39 1399 345.64 317.86
15 1775 355.99 317.62 2000 352.05 318.30
20 1913 359.32 317.35 1967 357.42 318.71
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Table 4 Kinetics parameters of thermal decomposition for HNS

sample E,/k] + mol ™! r ky/s ™!
HNS-1I 214.5 0.9990 8.359 x 10"
HNS-F 201.6 0.9978 8.610 x 10"

Note: r,the correlation coefficient for linear regression.
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Fig.5 Curve of ratio for reaction velocity constant of HNS
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Preparation and Characterization of Ultrafine HNS

LEI Bo, SHI Chun-hong, MA You-lin, LU Qiao-li, XU Shuan-lao
(The 213th Research Institute of China Ordance Industry, Xi'an 710061, China)

Abstract: Ulirafine 2,2",4,4",6,6'-hexanitrostilbene (HNS-F) was prepared with obtained HNS-1I by recrystallization and vibra-

tion cavity comminute, and was characterized. Results show that the particle sizes of HNS-F distribute from 0.1 wm to 20 pm, and

its BET specific surface area increases to 9.10 m* « g~

. The differential scanning calorimetry (DSC) analysis and thermal decom-

position kinetics calculation indicate, compared with HNS-1I , the melting point and enthalpy of decomposition of HNS-F increase,

and its temperature of the exothermic peak decreases, and its activation energy decreases to 201.6 kJ - mol ™. 50% threshold

energy for slapper detonator charged with HNS-F decreases to 0.557 J.

Key words: physical chemistry; hexanitrostibene ( HNS) ; ultrafine; vibration cavity comminute; initiation threshold for slapper

detonator



