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Table 1 Physical parameters of carbon nanotubes
diameter length surface area
No. 2 -1
/nm /pm /m” - g
MWCNTs-1 60 ~100 5~15 40 ~300
MWCNTs-2 10 ~20 5~15 40 ~300
SWNT-3 <2 5~15 >400

Note: MWCNTs: multi-walled carbon nanotubes; SWNT.: single-

walled carbon nanotubes.
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Fig.1 SEM micrograph of MWCNTSs-1
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Fig.2 SEM photograph of MWCNTs-1/BNCP system
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Table 2  Effects of dopants on laser sensitivity and delay time

of BNCP

dopant and 50% 50% energy average delay
content energy density time

/% /m) /) - cm 2 /ms

carbon black, 5% 5.06 2.75 7.16
MWCNTs-1, 5% 13.76 19.77 16.60
MWCNTs-2, 5% 14.18 20.38 18.80
SWNT-3, 5% 14.50 20.84 20.60
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Table 31  Comparison of various sensitivities for BNCP doped

by CNTs and CB

impact friction sensitivity  electrostatic
No. sensitivity sensitivity to flame  spark sensitivity
Hsy/cm /% /% /)
MWCNTs-1 ~ 17.5 36 16 no-fire
MWCNTs-2  24.7 4 39 no-fire
SWNT-3 23.1 54 28 no-fire
carbon positive 0.49/
black 71 % 0 negative 0.47
24 (swing positive 0.99/
BNCP 10-6 angle 70°) 8 negative 1.18
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Effects of Carbon Nanotubes and Carbon Black on Sensitivity Performances of BNCP

CHEN Li-kui, SHENG Di-lun, YANG Bin, ZHU Ya-hong, XU Min-Hao, PU Yan-li, LI Zhao-Xin
( Shaanxi Applied Physics-Chemistry Research Institute, Xi'an 710061, China)

Abstract: Sensitivities to heat, laser,impact,friction,flame and electrostatic spark for tetraamnine bis(5-nitrotetrazolato) cobalt(Il) per-
chlorate (BNCP) and BNCP doped with carbon nanotubes (CNTs) and carbon black(CB) were measured and studied by DSC, laser
sensitivity test and standardization methods GJB5891.22,24 25,27 —2006. Results show that (1) CNTs and CB make the semiconduction
laser initiation threshold value of BNCP decrease; (2) the 50% ignition threshold values of BNCP doped with 5% CNTs and 5% CB are
13.76 m) and 5. 06 mJ, respectively; (3) the peak temperature of main exothermic decomposition reaction at a heating rate of
10 °C - min "' for BNCP,BNCP/CNTs 10 —20 nm mixture and BNCP/CB mixture are 289.87 °C,277.75 °C and 276.67 °C ,respectively;
(4) the sensitivity decreases in the order BNCP > BNCP/CNTs > BNCP/CB for impact and flame sensitivity, BNCP/CB >BNCP/CNTs >
BNCP for friction sensitivity,and BNCP/CB >BNCP >BNCP/CNTs for electrostatic spark sensitivity.

Key words: physical chemistry; coordination compound; tetraamnine bis (5-nitrotetrazolato) cobalt( Il ) perchlorate (BNCP);
carbon nanotube; carbon black; dopant
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