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Fig.1 The SEM images of nano TATB after aging under different conditions
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Fig.2 The SANS strength curves and corresponding specific surface area results after aging under different conditions
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Fig.3 The XRD and Raman spectra of nano TATB after aging

under different conditions

10%RH

—

B 5 49k TATBZ7E90 °C,10%RH, 50%RH f190%RH %1k 30 K J5 i) SEM

B4 499K TATB ££ 90 °C,90%RH & &1 %4 0.5.10
30 K1) SEM

Fig.4 The SEM images of nano TATB after aging at 90 °C and
90%RH for 0, 5, 10 and 30 days, respectively
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Fig.5 The SEM images of nano TATB after aging at 90 °C, 10%RH, 50%RH, and 90%RH for 30 days
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Fig.6 The XRD, Raman, IR spectra and DSC curves of nano TATB after aging at 90 °C, 90%RH
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Fig.7 The SEM images of nano TATB after aging at 200 Pa,
90 °C for 0, 5, 10 and 30 days, respectively
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Fig.8 The schematic diagram of diffusion, migration and re-

arrangement of TATB molecules
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Aging Mechanism of Nano TATB Explosive During Storage

GONG Zheng', TU Xiao-zhen', ZENG Gui-yu', BAl Liang-fei’, CAO Ke'
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. Key Laboratory of Neutron Physics and Institute of Nuclear Physics and Chemistry ,
CAEP, Mianyang 621999, China)

Abstract: To gain insights into the stability of nano TATB in different storage environments, aging conditions at 90 °C, 10%RH,
50%RH, 90%RH and 200 Pa low atmospheric pressure were considered. The microstructure evolution of nano TATB was char-
acterized by small angel neutron scattering (SANS) , scanning electron microscope (SEM), X-ray diffraction (XRD), Raman
spectroscopy (Raman) and infrared spectroscopy (IR). Results show that the specific surface area of nano TATB decreases obvi-
ously after the thermal aging at 45 °C, 60 °C and 71 °C, and the higher the aging temperature, the more obvious the specific sur-
face area decreases, accompanied by the growth of some crystal particles. The long-term stability of nano TATB crystal particles
is significantly affected by the extreme humidity and heat environment (90 °C, 90% RH). After short-term storage (5 days), the
nano TATB particles grow up with the size of about 1=3 pm. The nano TATB particles also grow and form a micro flake structure
after aging in a low pressure (200 Pa) environment at 90 °C. Based on the experiment results, the growth and aging mechanism
of nano TATB were discussed. The high surface energy of nano TATB facilitates TATB molecules overcoming the energy barrier,
which results in the TATB molecules diffusion and rearrangement on the crystal surface and correspondingly leads to the grow-up
of particles.
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