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Scheme 1 Synthetic route of TNMNT
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o, SRR N 0. 42 mL PP ER AN 12 mL P R A U,
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ik, AL RERE 48 h K SN B A VKK, B CH,L C
(20 mLx3) J5, &AM KL Z M, Ex 2= T4
€8 [5 & TNMNT 0. 286 g, It &K 62% ., H NMR
(Acetone-d, ,600 MHz): §=9.7 (1H); "C NMR
( Acetone-d, ,150 MHz): §=29.8, 152.5, 205.0;
IR(KBr,»/cm™ ). 798,837,877,939,1057,1237,
1276, 1302, 1348, 1377, 1441, 1524, 1574, 1621,
2922 ,3151,3435,
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b. hydrogen-bond interaction of TNMNT
B 1 TNMNT i Sk 55
Fig.1 Crystal structure of TNMNT
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Fig.2 DSC-TG curve of TNMNT
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T WEFE TNMNT (G ERE 78 B3LYP/6-314G™ " //
MP2/6-311++G " " KT iz Hf Gaussian 09 Fif!""
Xt AR MR JR 2B JRURS 64T T AR Bk — 25 R T EXPLOS
PR R R VR AT T UL AR AR 1, R
A UL, TNMNT B [ R 2E k% R 210.9 k) - mol™ i F
RDX F1 FOX-12; f EXPLO5 &% %F TNMNT #Y 1 £
JE A 9023 m - 57 HEEK 35.5 GPa; & T RDX Al
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Table 1  Energy properties of TNMNT as well as other explosives
AH; D
P f,solid P
compd. /g cm™ k) - mol” /m-s  /GPa
TNMNT 1.922 210.9 9023 35.5
FOX-120"%1 1,75 -355.0 8323 26.5
RDX!'* 1.81 80.0 8872 34.7
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Crystal Structure and Property Prediction of 1-Trinitromethyl-3-nitro-1,2 ,4-triazole

YIN Xin', MA Qing®, WANG Jun’, WANG Shu-min'
(1. Analytical and Testing Center , Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical Materials, China Acade-
my of Engineering Physics, Mianyang 621999, China)

Abstract: To get the crystal structure of 1-trinitromethyl-3-nitro-1,2 ,4-triazole (TNMNT) and estimate its properties, using 3-nitro-
1,2 ,4-triazole as starting material, TNMNT was synthesized via substitution reaction and nitration reaction with total yield of
62% . The pure single crystal of TNMNT was cultured and obtained by solvent evaporation method using absolute ethyl alcohol as
solvent. lts structure was characterized by NMR spectrometry, IR spectrometry, and single crystal X-ray diffractometer. The ther-
mal stability was analyzed by the DSC-TG method. The enthalpy of formation and detonation parameters were calculated with
Gaussian 09 and EXPLO5 (V6.02) program, respectively. Results show that the crystal of TNMNT belongs to monoclinic system,
space group is P21/c with crystal parameters of a=6.643(3)A, b=20.494(7)A, c=6.698(3)A, =94.225(9)°, V=909.4(6)A,
Z=4,D.=1.922g-cm”, £=0.190 mm™", F(000)=7528.0. The thermal decomposition peak temperature of TNMNT at a heat-

-1
s

ing rate of 5 °C - min™' is 158.3 °C. lts standard enthalpy of formation is 210.9 kJ - mol™ , detonation velocity 9023 m - s, and
detonation pressure 35.5 GPa. The existence of numerous intermolecular and intramolecular hydrogen bonds makes the TNMNT
molecule stably exist, and the introduction of the trinitromethyl moeity makes the energy of TNMNT molecule enhance.

Key words: 1-trinitromethyl-3-nitro-1,2 ,4-triazole( TNMNT) ; synthesis; crystal structure; property
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