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KE 24, Gl ik B XS 2 AT A (SXRD) 5 H: 5 i 45
2R FH 2878 B B0 (DSC) IR 45 6 B R X 9 4t
S5 (PXRD) X H AR BE AT R AL 47

2 LIGER S

2.1 KF SN

A TNB,99%, AR, A 5t Ak Al Tl 4 X & 4k 5
1,4-DNI, b K 2% JTEK L BE, AR, KB} 2 R b 2%
.

AL 8% < 23 B KO (METTLER TOLEDO AL204) ; i
J14E k2% (Heidolph MR Hei-MIX 5) 5 2% 7 49 $iif & 4
X (TGA/DSC,METTLER TOLEDO STAR® system) , H.
wi X SR AT AL (Bruker APEX-1I-CCD) ; B oK X 54417
B (Bruker D8 Advanced) .

2.2 TNB/1,4-DNIRBHEHHH &

VR 4 Ak A o fF 213 mg TNB Hl 158 mg
1,4-DNIf# T 20 mLJG/K LB, i U Jo 5 1 i &
35 CHHIR KT FRH , BB R, K2 — i 5 I
Br IR 55 @ Ik TNB/T, 4-DNI3E S 425
2.3 REMRXFE

il 45 ¥ FAE < i 1 Bruker APEX-11-CCD 7 5%
DL AT 25 B A 1 Mo-K, S5 2 A7 I 4R o IR B0 | I R
130 K, fff Fl OLEX 14 X fir 5% %54 iF 47 Ak 22, i )
SHELXS2 Xof 5 i 45 ¥4 £ 47 5K Al A A0 AL, , B 21 o o
il 45 K4 5 B AR AT 59 FRAE < R H Bruker D8 Advanced i
S, PL Cu-K, Ay i S 5 R A7 B i Ui &8, i R 40 kv,
i3 Bl ok 5°~50°, i % 0.02°/0.2 s By A AT 5T &
TR OB B AR 25 SO S A Materials Studio 7
SR FH A T Reflex 55 e XoF (4 37F 47 45 40045 1) 2R
B AR AT 5 B, BRI a2 285
S 0 B 0 3 2 B 5 PR R FRAE < SR 2575 4 4l A A
ASCHEAT 43 fif PR BB 23 BT L R X [E] 24 50~350 °C, Il
A TE 10 Comin™, Z WA 60 mL-min™", % AL
o, U BT i A AT 2.0 mg.
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—A~1,4-DNI G321 B, 36 5 o IE2E f & L P2,2,2, %8
] BE M S 80 a=6.4068(5) A, b=10.4569(8) A,
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€=20.7164(17) A,a=B=y=90°,V=1.3879(19)X10° nm’,
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W AEAE w HERAE R, AR T o 43— () 9 32 2240 BAE
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a. Molecular structure

b. C—H:---O interactions
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Fig.1 Molecular structure of the TNB/1,4-DNI cocrystal and

3

main intermolecular interactions of cocrystal
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Fig.2 DSC curves of the TNB/1,4-DNI cocrystal explosive,
TNB and 1,4-DNI

Powder after melting-cooling-solidification

Single crystal structure simulation
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Fig.3 Powder diffraction pattern of TNB/1,4-DNI cocrystal
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explosive after melting-cooling-solidification and simulated

diffraction pattern based on single crystal structure
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YR TNT MR 22 e REIEA T JI , 25 R L 1. K145
bR, TNB/1, 4-DNI 3 5y 0 24 1 g 3 R A% 43 0l Ry
7704 m-s™' 1 26.08 GPa, I i /% F TNB(7277 m-s™',
22.40 GPa) Hl # J 4 % 4E 25 TNT (6910 m-s™',
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Table 1 Predicted detonation performances of explosives
detonation velocity detonation pressure

sample Jmes / GPa

TNB 7277 22.40

1,4-DNI 8228 29.38

Cocrystal 7704 26.08

TNT 6910 19.91

4 %t

(1) 38 3 v 7004 R 1 il & Hh R JR LB R 151 (9 TNB/
1,4DNISE @ ey L RIEA )R TIEX M &,
P2,2.2, 75 A1 B, AR B p=1.776 g-cm™, iz ff 32
B3 i C—H--- O S5 Al HE BLVE FHE A .
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WA W R Uy R RE 08 OB OB iz 2t &, B
TNB/1, 4-DNI 3 & HE 24 Y 42 38095 1 34838 100 4 4 5]
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Preparation and Characterization of a TNB/1,4-DNI Cocrystal Explosive

QIAO Shen'’, YANG Zong-wei’, LI Hong-zhen’, YU Yan-wu', LIU Yu-cun', WANG Jian-hua'

(1. School of Environment and Safety Engineering , North University of China, Taiyuan 030051, China;2. Institute of Chemical Materials, CAEP, Mianyang
621999, China)

Abstract: A 1,3, 5-trinitrobenzene /1, 4-dinitroimidazole (TNB/1,4-DNI) cocrystal explosive was prepared by solvent evapora-
tion. The crystal structure was characterized by single crystal X-ray diffraction analysis. Results shows that the cocrystal crystalliz-
es in the orthorhombic space group P2,2,2, with crystal parameters of a = 6.4068(5) A, b =10.4569(8) A, ¢ =20.7164(17) A,
a=B=y=90° p=1.776 grcm™, Z = 4. The differential scanning calorimetry (DSC) was used to analyze the thermal proper-
ties of the TNB/1, 4-DNI cocrystal explosive. The melting point is 84.4 °C, which is significantly lower than that of both TNB
(123.5 °C) and 1,4-DNI (91 °C). The TNB/1, 4-DNI cocrystal explosive can be re-formed into pure cocrystal explosive after
melting and cooling. The detonation velocity and pressure of TNB/1, 4-DNI cocrystal explosive were also calculated to be
7704 m-s™" and 26.08 GPa by the empirical nitrogen equivalent equations, which are significantly higher than those of the com-
monly used melt-cast explosive TNT. Therefore, TNB/1,4-DNI cocrystal explosive could be used as a new type of melt-cast ex-
plosive.

Key words: cocrystal explosive;1,3,5- trinitrobenzene (TNB);1,4-dinitroimidazole (1,4-DNI) ;structure; preparation
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