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Fig.1 SEM images of raw TATBand keel-like TATB
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Fig.2 TEM micrograph of keel-like TATB
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Fig.3 Particle size distribution of keel-like TATB
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Fig.4 XRD patterns of raw TATB and keel-like TATB
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Fig.5 DSC curves of raw TATB and keel-liked TATB
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. 1L A SR DU R B o R
02k R*=0.9996 Table 1 The thermal decomposition mechanism and kinetic
404l E 19421 kmol” equations of common solids
< 106f ber reaction mechanism reaction mechanism
E 1081 num equation
= 11.0F 1 1-a random nucleation,
4124 a core for a particle
1141+ 2 2(1-a)-In(1 —a]"” random nucleation,
143 150 151 152 153 154 155 156 avrami-erofeev equation, A,
(10007) / K’ 3 3(1-a)l-In(1 - a]** random nucleation,
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100k 4 21 -a)”? phase boundary reaction,
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“'7_-_; 106+ spherical symmetry
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1 1 1 1 1 1 1
150 151 152  1.53 _11.54 1.5  1.56
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Fig.6 Kissinger's plots of the exothermic peak temperature

obtained by DSC experiments
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8 1.5(1 = a)”?[1=(1-a)”T" three-dimensional diffusion,
spherical symmetry,

jander equation

9 1.5[(1—a)"=1]" three-dimensional diffusion,
spherical symmetry,

ginstling-brounshtein equation

R 2 JEURLTATB e &R TATB i 3470 7 i
Table 2 The thermal analysis data of raw TATB and keel-like
TATB

B raw-TATB keel-like TATB

/C-min~" T/K da/dt  a T/K da/dt a
633.98 2.6200 0.3578 609.53 0.5046 0.1533
634.23 2.6870 0.3655 610.35 0.5304 0.1594

5 635.41 3.0470 0.4045 611.55 0.5584 0.1658

636.96 3.5900 0.4641 612.56 0.5885 0.1723
637.84 3.9330 0.5024 613.53 0.6212 0.1795
633.28 0.0890 0.1466 609.55 0.2416 0.08361
634.46 0.1077 0.1565 610.35 0.2523 0.08655

10 635.56 0.1263 0.1667 611.55 0.2639 0.08974
636.99 0.1540 0.1817 612.55 0.2765 0.09305
637.85 0.1713 0.1915 613.55 0.2897 0.09648

638.21 0.5335 0.1406 609.56 0.005807 0.06626
639.60 0.5979 0.1496 610.55 0.005987 0.06822
15 640.36 0.6380 0.1551 611.55 0.006146 0.07031
641.37 0.6987 0.1628 612.55 0.006358 0.07252
642.38 0.7668 0.1714 613.55 0.006562 0.07472

635.78 0.2991 0.0864 609.57 0.000381 0.05992
636.95 0.3208 0.0906 610.73 0.000411 0.06187

20 637.28 0.3278 0.0918 611.90 0.00031 0.06383
638.46 0.3552 0.0967 613.03 0.00059 0.06591
639.79 0.3915 0.1026 613.40 0.00067 0.06652
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Fig.7 The In[(da/dt)/f(a) ]~1000/T curves of raw TATB and keel-liked TATB at different heating rates
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Construction and Thermal Decomposition Kinetics of the Keel-like Nanostructure TATB

LI Ping', AODENG Gao-wa', LI Chun-zhi’, DUAN Xiao-hui', PEl Chong-hua'
(1. Southwest University of Science and Technology, State Key Laboratory of Environment-friendly Energy Materials, Mianyang 621010, China; 2. Lu zhou
North Chemical Industries Co. Ltd. s Luzhou 646003, China)

Abstract: Based on the regulating of nanostructure on the properties of materials, the nanostructure of 1, 3, 5-triamino-2, 4,
6-trinitrobenzene (TATB) was constructed by solvent/non-solvent method. Through strong nonsolvent effect and temperature ef-
fect, the keel-like nanostructure TATB was prepared.The microstructure of the sample was observed by field emission scanning
electron microscopy (FE-SEM) and transmission electron microscopy (TEM) and the crystal phase and particle size distribution
of the sample were measured by X-ray diffraction (XRD) and Laser Particle Size Analyzer. The results show that the whole mor-
phology of obtained sample is keel-like crystalline. And the crystal form does not change compared with the raw material and the
size distribution is from 70 to 400 nm. The thermal analyses at different heating rates show that the thermal decomposition peak
temperature of keel-like nanostructure TATB is 1.54=2.91 °C earlier than that of raw TATB, the apparent activation energy(E,) is
increased by 0.29 kJ-mol™, and the sensitivity to thermal stimulation is decreased. The thermal decomposition mechanism of
keel-like nanostructure TATB obtained by differential method calculationis random nucleation (a core for a particle), whereas
the raw material is three-dimension diffusion and its kinetic equation is Jander equation with sphericalsymmetry.

Key words: 1,3, 5-triamino-2, 4, 6-trinitrobenzene (TATB) ; solvent/non-solvent method; keel-likenanostructure ; thermal decom-
position kinetics
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