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Fig.1 Schematic description of the fabrlcatlon of the CL-20@PCHA composite
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d. CL-20@PCHA

c. CL-20@PCHA
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Fig.2 SEM images of raw CL-20 and surfaces of CL-20@PCHA

samples
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Table 1 The content of CL-20 in the CL-20@PCHA sample
tenti ti Ce,
5amp|e re ?n on time area - CL-20 .
/min / (mAU-min)  /mg-mL
CL-20 2.885 22430131 0.7540

CL-20@PCHA 3.277 22980658 0.7725

Note: C, is the mass concentration of CL-20.

CL-20

2.2 RREMENR
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T 2516 °C,iEH PCHA ZE )2 X T i i BE 51 1Y) ff B 4
st BT AR L JBORE CL-20 e CL-20@PCHA #E b
ORI T4 7 °C, KW PCHA U 5 B A
FHEEZ AR e MR E . X2 PCHA 7E CL-20
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Fig.5 DSC curves of CL-20 and CL-20@PCHA and diagram of calculation of apparent activation energy

Fz2 CL-205 CL-20@PCHA #4fift isf 119 3 WL 715 b A 115 45 1

Table 2 Calculation results of apparent activation energies

during the thermal decomposition of CL-20 and
CL-20@PCHA

sample fitted results R? E, /k-mol™
CL-20 y=32.38-22048.75x 0.9944 183.31

CL-20@PCHA  y=34.3445-23047.6572x  0.9960 191.62

Note: E_ isthe activation energy.

5o MBS LA M AE T A stk & 4 k7 16 1k g
o, H TR CL-20 #5124 8 k)-mol™, #fE I J2: 5
PCHA 7 I 7 A8 3o 2 v s i) 1 i 4R 119 30 5 A% i, 400 41
T ey R AR o DA fh A A A A R LB 3 7
T A R A 1) R R3O R 4 S R R HES
Y, AEAETR 3 TC P BARZS 25 0 a0 Ak o 1K 1Y) e 3 s o
AR BRI RE , 76/ SRR (an 52 $4m)) gh e 1 5t
KAy A AR, T PCHA W43 T CL-20 Fh ik
U, 235 e R B A 1) 2 1 L B R A B AR T AL g
£, DI 00 1) iy 7R 5 A 122

T 43 M CL-20@PCHA 7 75 751 v i s e M, 16
2 T EAE N, 2R XRD G 2% B BE Ik CL-20
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Preparation and Properties of CL-20@PCHA Composite Particles

WEN Yi-meng, MAO Jun-qing, MA Song-yu-chen, DI Yang, LIU Tao, LIU Jie
(National Special Superfine Powder Engineering Technology Research Center of China, Nanjing University of Science and Technology ; Nanjing 210094, China)

Abstract: Due to contacts with additives or changes of environmental conditions (temperature or pressure) , the polymorphism
hexanitrohexaazaisowurtzitane (CL-20) is easy to transform into mixed crystal form in propellant system, which leads to structur-
al damage and performance degradation of the propellant. In order to hinder the contact between the solvent and CL-20, then in-
hibit the crystal transformation of CL-20, the polyphenol amine (PCHA) film was prepared based on the oxidative
self-polymerization of hexamethylenediamine (HMDA) and catechol (CCh). The surface of CL-20 crystal was modified by water
suspension method under mild conditions. The scanning electron microscopy (SEM) , Fourier transform infrared spectroscopy
(FT-IR) , Raman spectroscopy (RAMAN) , X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS) were used to
study the morphology, coating content, thermal properties, and stability in ethylene glycol solution for the composite particles.
The results show that HMDA and CCh can modify the surface of CL-20 crystal under mild conditions and form a dense PCHA
coating layer. The content of PCHA is about 1% measured by dissolution weighing method and high performance liquid chroma-
tography (HPLC). The PCHA coating layer increases the crystal transition and thermal decomposition temperature by 16 °C and
7 °C, respectively. The thermal decomposition activation energy E, at different heating rates was calculated by Kissinger method.
The activation energy of CL-20@PCHA is about 8 kJ-mol™ higher than that of CL-20, and the thermal stability is greatly im-
proved. The XRD test results indicate that the PCHA film can effectively prevent the contact between the solvent and CL-20,
slow down the dissolution rate of CL-20 in the solvent, and effectively inhibit the crystal transformation of CL-20.

Key words: polyphenol amine (PCHA) ; hexanitrohexaazaisowurtzitane (CL-20) ;crystal transformation ;thermal stability
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