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Controllable Batch Preparation and Desensitization Technology of Superfine CL-20
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Abstract: In order to prepare low sensitivity superfine hexanitrohexaazaisowurtzitane (CL-20) in batches as a
high-energy additive for solid propellants, two kinds of spherical superfine CL-20 are prepared by using the HL.G-05
comminution equipment with zirconia balls (0.8 mm or 0.3 mm) as the grinding medium. The CL-20 samples are
characterized by laser particle size analyzer, scanning electron microscope (SEM), X-ray diffraction (XRD), Fourier
transform infrared spectrometer (FTIR) , and Raman spectroscopy. Their thermal decomposition properties are
investigated by differential scanning calorimetry (DSC) , and their impact, friction, and electrostatic spark sensitivity
are tested. The results show that the average particle sizes of micron and submicron CL-20 particles are 3.43 pm and
320 nm, respectively, and the surfaces are smooth and spheroidal. The crystal form is unchanged, and no impurity
peaks are found. After refinement, the decomposition peak temperature of CL-20 decreases slightly, the activation
energy decreases, while the electrostatic spark sensitivity slightly increases. The impact sensitivity of refined micron
and submicron CL-20 decreases by 24.6% and 108.4%, respectively, and the friction sensitivity decreases by 8% and
20% , respectively. The mechanical sensitivity reduction effect is obvious. Therefore, superfine CL-20 has a great
application prospect in high-energy solid propellants.
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Fig.2 Particle size curves of CL-20 with the number of
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Tab.1 Impact sensitivity results of CL-20 samples
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Tab.2 Friction sensitivity results of CL-20 samples
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