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different crystal surface defects during in-situ XRD heating

Polymorphic transformation content of £-CL-20 with

process
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Table 1
teristic parameters of £-CL-20 with different crystal surface de-
fects by in-situ XRD

Heat-induced polymorphic transformation charac-

heat-induced polymorphic transformation characteristic

samples ~ parameters of CL-20: e—y

T,/ C T,/ C Tioo ! C 1(180 °C) / %
long strip 160 173.4 >180 78.7
quadrate 160 175.6 >180 78.5
spherical 155 175.9 >180 81.5

Note: T,: the starting temperature of polymorphic transformation; T, : tem-

perature at 50% polymorphic transformation conversion; T,

ature at 100% polymorphic transformation conversion; 7 (180 °C) :

temper-

polymorphic transformation conversion rate at 180 °C.
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Table 2

particle sizes

Partial properties of £-CL-20 crystals with different

average particle size of £-CL-20 density purity
/ wm /g-cm™? / %
0.5-1 2.0399 99.763
100 2.0400 99.769
200 2.0396 99.723
300-600 2.0355 99.697
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Fig.7 Polymorphic transformation contents of different crys-

tal sizes £-CL-20 during in-situ XRD heating process
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Table 3
transformation characteristic parameters of &-CL-20 by in situ
XRD

Effect of crystal size on heat-induced polymorphic

ey
crystal size / wm
T,/°C T,,/°C Tio/ °C m(180°C) /%
0.5-1 140 162.3 175 100
100 135 164.2 >180 93.1
200 135 156.9 >180 94.9
300-600 130 141.8 160 100
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The Effect of Crystallization Characteristics on Polymorphic Transformation Laws and Kinetics of CL-20

WANG Zhi-qgiang'*, ZHANG Hao-bin', LIU Yu', HU Shuang-qi*, HU Li-shuang®, XU Jin-jiang'
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China: 2. School of Environment and Safety Engineering, North University of China , Taiyuan
030051, China)

Abstract: The polymorphic transformation (PT) and control technology of hexanitrohexaazaisowurtzitane (CL-20) has been a
hot area of research in energetic materials, which is also the key issue must be addressed to promote its application. In order to
further understand the PT characteristics and mechanism of £-CL-20 with different crystallization characteristics, the PT laws and
isothermal PT kinetics of &-CL-20 were studied based on in-situ X-ray powder diffraction (XRD) technology. The effect of surface
and internal defects on the e—vy PT behavior of CL-20 was discussed. The isothermal PT kinetics of £-CL-20 with different crystal-
lization characteristics was analyzed and the related parameters were calculated. The results show that temperature is the domi-
nant factor affecting the solid-solid PT of £-CL-20. For the conventional particle £-CL-20, with the increase of internal and sur-
face defects in the crystal, the initial temperature of PT decreases and the PT rate increases. Compared with 100 wm CL-20, ultra-
fine (0.5—-1 um) &-CL-20 has higher starting temperature of PT, but its PT rate is also faster. The abnormal PT behavior of ultra-
fine £-CL-20 is explained from the two-sidedness of crystal defects. When CL-20 undergoes eé—vy PT under thermal stimulation,
both the surface and internal defects of the crystal have an induction effect on the PT process, and the y crystal preferentially nu-
cleates at the defects such as vacancies, impurities or dislocations with low nucleation barrier on the ¢-CL-20 crystal, and then
gradually grows up at these positions.
Key words: crystallization characteristics; CL-20;in-situ XRD ; heat-induced polymorphic transformation; polymorphic transforma-
tion kinetics
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