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Fig.1 IR spectra of CNTs before and after treatment
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Fig.3 XRD spectra of CNTs/KNO,

-
N
o

=
o
o

[or)
o

&~
o

specific surface areas / m?-g”'
D
o

N
(=)

[neutralization

—'“'ﬁa--. mo————s. \-\‘\.\_

0 ==

10 100
pore diameter / nm

14 CNTs/KNO, & & bR bt 2% T FR A S5 R0FL AR 1 43 A it £k
Fig.4 Curves of pore diameter vs specific

surface area of CNTs/KNO, composites

1—KNO, o 401.33°C
2— CNTs/KNO3 (recrystalization)
3— CNTs/KNO; (neutralization)
424.71°C
1.BV\
= s %1.6
E ET 314
g |32 13316°C 439.05°C
g -§l 51.0 14473
g ® 125 130 135 140 145
temperature /‘C
7 \ 3
AN -
~_~ 1]
100 200 300 400 500
temperature / °C

Bl 5 KNO, .CNTs/KNO, 184 il 2
Fig.5 DSC curves of KNO, and CNTs/KNO,



688 5w MM #1718
[4] Bratcher M, Pesce R R, Ramaswamy A L. Nanotube modification of
Y
748
4 gi':l: e energetic materias [ C ] // Proceedings of the 38th Meeting of the

(1) 43 R 45 & 2 A A s g vk S i T
KNO, 7£ CNTs S} 3% 18 () 1 2%, 971 2% & 533k 17.27%
1 28.89% , 5 0] JLFK B4~ 30.3 nm M1 35.7 nm,
54l CNTs M b, 01805 52 & bR B R T R R I T
113.9m” - g ' #1138.7m” - g ',

(2) T4 Fh 2l # CNTs/KNO, & & b} 2o 7
& Py B B, AR i DG AR AN KNO, JEA — 3 o
S5 ¥ 1 4 1 B4 B kR CNTs FTER 43 400k KNO, hir
T 1R] 2 fih v B A , B 1 TR AR R /DN | B — B A3 A 6 R o
fik T 28 °C,CNTs %t KNO, #443fift HA AR
SE 0k

[1] Conkling J A. Chemistry of Pyrotechnics[ M]. New York: Marcel

Dekker, Inc. ,1985.

[2] Andrea BD. A new generation of solid propellants for space launchers

[J]. Acta Astronautica ,2000,47(9) . 103 —112.

[3] Pamela J,Kaste B. Novel energetic materials for the future force: The

army pursues the next generation of propellants and explosives[ J].

The Amptiac News Letter ,2004 ,8(4) . 85 —89.

JANNAF Combustion Subcommittee , Destin, FL.,2002.

[5] Baughman R H, Zakhidov A A, Heer W A. Carbon nanotubes-the
route toward application[ J]. Science,2002(297) : 787 - 792.

[6] Tillotson T M,Gash A E,Simpson R L,et al. Nano-structured energetic
materials using sol-gel methods [ J]. J Non-Cryst. Solids,2001,285
(2): 338 —345.

[7] Jain D, Wilhelm R. An easy way to produce a-iron filled multiwalled
carbon nanotubes[ J]. Carbon 2007 (45) : 602 - 606.

[8] JIANG Hong-jin, ZHU Ling-bo, Moon K S, et al. The preparation of
stable metal nanoparticles on carbon nanotubes whose surfaces were
modified during production[ J]. Carbon,2007(45) : 655 - 661.

[9] Rinzler A G,Smalley R E. Fullerene pipes[J]. Science,1998 280 :
1253 - 1256.

[10] Shukla M K, Leszczynski J. A density functional theory study on the
effect of shape and size on the ionization potential and electron affinity
of different carbon nanostructures[ J]. Chemical Physics Letters,2006
(428): 317 -320.

[11] HABEL. SERTRERE AT iE [
1991.

M. K. Kk H TR R,

Preparation and Characterization of Nano-CNTs/KNO, Composites

CUI Qing-zhong, JIAO Qing-jie, LIU Shuai

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The carbon nano-tubes/potassium nitrate (CNTs/KNO,) composites were prepared by recrystalization and neutralization

method respectively. Micro-morphologies and thermal decomposition properties were characterized by scanning electron mitroscope

(SEM) , X-ray diffraction (XRD) , specific surface area (SSA) and differential scanning calorimeter ( DSC). The results show that

KNO, is coated on the surface of CNTs by two methods. SSA of the nano-CNTs/KNO, composites by recrystalization decreases about

113.9m* - g

nano-CNTs/KNO, composites prepared by neutralization decreases about 138.7 m® -+ g

compared with that of CNTs, while the thermal decomposition temperature is the same as that of KNO,. SSA of the

! compared with that of CNTs,and the ther-

mal decomposition temperature decreases about 28 °C compared with that of KNO,. Results show that in neutralization, CNTs has

catalytic effect on the thermal decomposition of KNO;.

Key words: physical chemistry; carbon nano-tubes (CNTs) ; KNO
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nano-composite; thermal decomposition



